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ROYAL  OBSERVATORY,  GREENWICH. 


NEW  REDUCTION  OF  GROOMBRIDGE'S  CATALOGUE 

OF  CIRCUMPOLAR  STARS. 


INTRODUCTION. 

I.— STEPHEN  GROOMBRIDGE. 

STEPHEN  GROOMBRIDGE  was  born  at  Goudhurst,  Kent,  in  the  year  1755.  At  the  usual 
age  he  was  apprenticed  to  a  linen-draper,  to  whose  business  he  succeeded  soon  after  the 
completion  of  his  years  of  apprenticeship,  and  at  first  carried  on  the  same  business,  but 
afterwards  added  that  of  a  West  Indian  merchant,  from  which  he  finally  retired  in  1815. 

Having   taken    keen  interest   in    astronomy  from   a  very  early  age,  he  built   for 
himself  a  small  observatory  at  Goudhurst,  where  he  generally  resided,  till  his  removal  to 
Blackheath  in  1802.     It  was  not,  however,  till  the  year  1806,  when  51  years  of  age,  that 
lie  began  that  series  of  observations  which  form  the  basis  of  this  Catalogue  by  which  his 
name  is  so  well  known  to  astronomers — a  series  of  observations  that  formed  the  laborious 
amusement   of  advanced  age,  and  that   constituted   the  outcome  of  a  long   deferred 
leisure  which  had  been  gained  by  his  own  untiring  work.     This  series  of  observations 
extended  from  1806-1816,  and  seems  to  have  been  entirely  made  by  himself.     Colonel 
Colby  of  the  Royal  Engineers,  director  of  the  Trignometrical  Survey  of  Great  Britain  and 
Ireland,  writes  as  follows  :  "  I  never  was  in  his  observatory  except  once,  and  I  remember 
perfectly  his  making  some  multiplications  of  numbers  consisting  of  three  or  four  places 
of  figures  in  a  peculiar  manner,  setting  down  only  the  product  without  the  .intervention 
of  the  intermediate  lines  to  show  the  product  by  each  digit  separately.     From  these 
calculations  he  obtained  the  mean  result  to  set  down  for  the  readings  of  the  microscopes 
corrected  for  some  instrumental  purposes.     I  also  remember  remonstrating  with  him 
on  the  advantage  of  setting  down  the  readings  of  the  microscopes  in  their  simple  form, 
as  a  security  against  error,  and  I  also  then  recalculated  some  of  the  means  he  had  taken, 
using  the  ordinary  method  for  multiplying,  and  in  these  cases  I  found  him  perfectly 
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correct.     He  was  so  extremely  anxious  to  make  all  his  observations  and  reductions  as 
accurate  as  possible  that  I  should  place  great  reliance  on  a  catalogue  compiled  from  them." 

Dr  Firminger  of  the  Royal  Observatory,  Greenwich,  writes  :  "  I  saw  very  little  of 
Mr  Groombridge  after  I  left  the  Observatory  in  1807,  July,  and  all  my  information  of 
his  astronomical  labours  has  reference  to  a  period  prior  to  that  time.  His  uniform 
practice  was  to  write  down  his  observations,  after  reading  off  the  microscopes,  upon  a 
slate,  and  he  usually  kept  two  or  three  slates  by  him  for  that  purpose,  carefully 
examining  his  observations  and  registering  them  at  his  leisure.  His  observatory  being 
close  to  his  parlour,  he  frequently  left  his  dinner,  stepped  into  it,  made  his  observation, 
noted  it  down  on  his  slate,  and  then  returned  to  his  family  and  friends.  He  had  a  most 
accurate  eye  both  in  observing  and  in  reading  off  his  observation,  and  was  one  of  the 
most  accurate  and  expeditious  men  I  ever  saw  in  the  manipulation  of  his  instrument. 
I  do  not  recollect  him  ever  to  have  made  a  mistake  or  to  have  entertained  a  doubt  on 
the  accuracy  of  his  observation,  so  far  as  reading  off  or  time  was  concerned.  With 
respect  to  the  microscopes,  I  do  not  recollect  anything  particular  in  their  construction, 
but  I  am  certain  that  Mr  Groombridge  never  asked  me  any  question  on  the  method  of 
applying  their  readings,  which  he  would  have  done  had  any  difficulty  arisen  in  the 
management  of  them.  I  have  therefore  no  doubt  but  that  he  understood  the  manage- 
ment of  them  well,  and  that  had  they  read  off  complements  he  would  have  either 
reduced  them  at  the  time  to  their  first  quantities  or  have  noticed  the  contrary  in  the 
books  wherein  he  has  registered  his  observations.  I  do  not  recollect  whether  the 
micrometer  heads  had  a  single  or  double  line  of  divisions.  The  meridian  mark  by  which 
Mr  Groombridge  used  to  adjust  his  instrument  was  on  the  south  wall  of  Greenwich 
Park  ;  it  was  too  near  and  not  well  adapted  for  the  purpose.  He  had  not  one  to  the  south 
of  his  observatory." 

Mr  Groombridge  died  at  Blackheatb.  on  1832,  March  30,  in  the  78th  year  of  his  age, 
and  left  a  widow,  who  only  survived  him  a  few  years.  His  only  child,  a  daughter,  who 
was  married  to  the  Rev.  Newton  Smart  of  Farley  Hospital,  near  Salisbury,  died  before 
her  father,  leaving  one  son,  Newton  Groombridge  Smart. 

II.— INSTRUMENT. 

Groombridge's  Transit  Circle  was  constructed  by  Troughton.  Descriptions, 
illustrated  by  engravings,  will  be  found  in  Rees's  Cyclopaedia,  article  "  Circle,"  and  in 
the  second  volume  of  Pearson's  Introduction  to  Astronomy. 

The  telescope,  5  feet  long,  with  an  object-glass  of  3^  inches  aperture,  crossed  the 
middle  of  the  axis,  3  feet  wide,  and  passed  between  the  two  circles,  which  were 
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•  Ki-es's  Cyclopaedia  Astronomical   Instruments,  Plate  X. ) 
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4  feet  in  diameter,  to  the  bodies  of  which  it  was  attached.  The  axis  was 
supported  at  cither  end  on  stone  piers  5  feet  4  inches  high,  the  pivots  resting  in 
angles  formed  in  brass  work  and  cemented  into  the  stone.  The  circles  were  formed 
principally  of  hollow  cones  fastened  together  by  many  braces  of  the  shape  of  the  letter 
X.  Each  of  the  circles  had  a  hoop  or  edge  bar  at  its  back  to  give  it  strength,  and 
was  further  braced  by  many  parts  which  tended  to  unite  the  two  together.  The  circles 
were  divided  into  5'  divisions,  and,  according  to  Groombridge  (R.A.S.  Mems.,  vol.  ii., 
p.  432),  "  having  both  the  faces  thereof  divided  into  quadrants  from  0°  to  90°,  the  zero 
points  being  parallel  to  the  telescope." 

The  instrument  was  reversible  in  its  Y's. 

Each  circle  was  read  by  two  microscope  micrometers  fixed  at  the  extremities  of 
two  horizontal  arms  attached  to  the  stone  piers  exactly  in  the  horizontal  diameters  of 
the  circles  ;  these  subdivided  the  divisions  of  the  limbs  to  single  seconds,  and  were 
tin-  indices  by  which  the  values  of  the  observations  were  read  off.  Another  microscope 
in  a  vertical  radius  of  the  circle  passed  through  the  lower  part  of  one  pier,  and  was 
useful  for  examining  the  accuracy  of  the  divisions,  and  for  detecting  small  motions  in 
the  more  exposed  parts  of  the  instrument. 

The  circles  are  divided  by  Trough  ton  as  described  by  him  in  Phil.  Trans.,  1809, 
p.  115.  "The  operation,"  he  says,  "took  place  when  the  season  of  the  year  and  the 
smoke  of  London  had  reduced  the  day  to  scarcely  six,  hours  of  effective  light,  and  rather 
than  confine  my  labours  within  such  narrow  limits,  I  determined  to  shut  out  the  daylight 
altogether.  I  think  I  never  saw  my  work  better  nor  entirely  to  so  much  advantage 
as  in  this  instance,  owing  perhaps  to  the  surrounding  darkness  allowing  the  pupil  of 
the  eye  to  keep  itself  more  expanded  than  when  indirect  rays  are  suffered  to  enter  it. 
Now  the  whole  of  my  method  of  dividing  being  performed  by  taking  short  measures 
with  instruments  which  cannot  themselves  err  in  any  sensible  degree,  and  inasmuch  as 
these  measures  are  taken  not  by  the  hand  but  by  vision,  and  the  whole  performed  by 
only  looking  at  the  work,  the  eye  must  be  charged  with  all  the  errors  that  are 
committed  until  we  come  to  cut  the  divisions,  and  as  in  the  last  operation  the  hand  has 
no  more  to  do  than  to  guide  an  apparatus  so  perfect  in  itself  that  it  cannot  be  easily 
made  to  deviate  from  its  proper  course,  I  would  wish  to  distinguish  this  from  other 
methods  by  denominating  it  dividing  by  the  eye." 

For  the  purposes  of  adjustment  two  screws  were  attached  to  the  angles  in  which 
the  pivots  of  the  axis  rested,  one  giving  a  very  slow  motion  vertically,  for  the  purpose  of 
adjusting  the  axis  to  a  horizontal  position,  and  the  other  at  the  other  end  giving  a  similar 
motion  for  bringing  the  plane  of  the  circle  into  the  meridian.  There  also  passed 
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through  the  axis  a  second  tube  at  right  angles  to  the  telescope,  which  contained  the 
plumb  line,  by  the  use  of  which  the  axis  was  set  truly  level,  and  the  reading  micro- 
scopes were  brought  to  show  true  zenith  distance. . 

The  eye-piece  was  movable  in  a  horizontal  or  vertical  direction,  and  readily  set 
opposite  any  of  the  wires  in  a  transit,  or  the  special  wires  used  for  the  observations  of 
the  vertical  diameter  of  the  sun  or  moon. 

The  illumination  of  the  wires  by  night  was  made  by  a  lamp  placed  at  one  end  of 
the  axis,  which  was  perforated  for  the  purpose,  and  the  light  reflected  to  the  eye  by  an 
illuminator  placed  at  the  proper  angle  in  the  centra  ;  the  amount  of  light  was  regulated 
by  varying  the  colour  of  the  glasses  through  which  it  passed. 

There  were  five  vertical  wires,  and  one  fixed  horizontal  wire  for  general  use. 

That  Groombridge  thoroughly  understood  the  adjustment  of  his  instrument  is 
manifest  from  the  paper  he  communicated  to  the  Royal  Astronomical  Society  on  the 
colatitude  of  his  observatory,  and  which  is  printed  in  Mems.  R.A.S.,  vol.  ii.,  p.  432.  The 
first  object  of  the  observer,  he  says,  is  to  bring  his  transit  instrument  into  the  meridian, 
which  may  be  effected  by  observations  of  Polaris  or  of  other  circumpolar  stars,  and  by 
adjusting  until  they  pass  above  and  below  the  pole  respectively  at  intervals  of  twelve 
sidereal  hours  each.  This  being  only  an  approximation,  the  instrument  may  then  be 
reversed,  and  the  centre  wires  adjusted  for  collimation,  as  shown  by  some  assumed  mark 
at  a  convenient  distance,  by  moving-  the  instrument  in  azimuth  one  half  of  the  error,  and 
the  wires  the  remaining  portion  of  the  error.  The  same  course  of  observations  may  then 
be  repeated  and  the  instrument  be  again  reversed  until  the  errors  shall  disappear  in  both 
positions,  care  being  always  taken  that  the  axis  is  correctly  adjusted  by  the  level  or  plumb 
line.  From  the  observations  of  high  and  low  stars  the  position  of  the  instrument  as  it 
regards  the  meridian  may  also  be  put  to  a  further  test,  and  the  errors  between  the 
observed  and  computed  right  ascensions  affecting  both  methods  may  be  reduced  to  the 
horizon  by  the  formula  annexed  to  this  memoir.  When  a  transit  instrument  has  a 
large  circle  attached  thereto  by  means  of  which  the  zenith  distance  may  be  measured, 
and  thence  the  elevation  of  the  pole  or  latitude  of  the  observatory  found,  the  same 
course  of  reversing  the  instrument  may  be  made  to  obtain  the  error  of  the  vertical 
collimation,  and  to  adjust  the  microscope  at  90°  from  the  plumb  line,  the  telescope 
being  in  the  horizontal  position. 

That  the  adjustment  of  the  instrument  must  have  been  carefully  attended  to  by 
Groombridge  on  these  lines  is  shown  by  the  consistency  of  the  values  of  "n"  and  of 
the  polar  point  corrections.  No  records,  however,  exist  of  the  adjustments  themselves 
or  of  the  times  at  which  they  were  made. 
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III.— OBSERVATIONS  (GENERAL). 

Roughly  speaking,  the  number  of  observations  made  by  Groombridge  during  the 
period  over  which  the  Catalogue  extends  is  27,000,  divided  as  follows  : — 


1806 

I  ZOO 

1812 

3400 

1807 

2050 

1813 

3600 

1808 

2400 

1814 

1750 

1809 

2950 

1815 

900 

1810 

3900 

1816 

zoo 

181  1 

4400 

The  Groombridge  stars  found  in  Newcomb's  Fundamental  Catalogue  number  337, 
but  there  were  very  few  observations  of  Right  Ascension  of  these  stars  after  the  middle 
of  1809.  There  are  720  stars  common  to  Groombridge's  and  Bradley's  Catalogues,  and 
these  were  nearly  all  observed  before  the  middle  of  1810.  Most  of  the  stars  within  10° 
of  the  pole  were  observed  within  the  first  two  years,  and,  generally  speaking,  it  seemed  as 
though  Groombridge  from  time  to  time  made  lists  of  say  a  hundred  stars  or  so,  which, 
as  soon  as  he  had  obtained  some  five  observations,  he  struck  off  and  never  reobserved 
again.  This,  of  course,  largely  increases  the  difficulty  of  making  the  reduction  of  the 
transits  homogeneous  in  character. 

It  would  appear  that  Groombridge,  when  he  first  set  up  his  instrument,  observed 
transits  of  all  stars  over  all  the  wires,  the  well-known  polars,  plenty  of  clock  stars, 
and  what  we  now  call  fundamental  stars,  and  evidently  satisfied  himself  of  the 
general  excellency  of  the  state  of  his  instrument  and  clock.  After  assuring  himself 
on  these  points,  it  would  appear  that  he  mainly  relied  on  keeping  his  instrument 
in  the  meridian  by  frequent  adjustments,  as  to  the  nature  and  time  of  which 
there  are  no  records  whatever.  With  regard  to  the  transits,  we  find  that  during  the 
years  1806  and  1807,  the  majority  of  the  transits  were  over  all  the  wires;  for  1808 
to  the  middle  of  1809  the  transits  were  symmetrical,  either  over  all  wires,  middle 
three,  or  the  centre  only  ;  from  the  middle  of  1809  to  the  middle  of  1811  either  over  the 
centre  wire  only  or  two  unsymmetrical  wires,  generally  wires  2  and  3,  or  3  and  4  ;  from 
the  middle-  of  1811  to  the  end  of  1812,  either  over  the  centre  wire  only,  or  two 
wires,  generally  1  and  2 ;  and  for  the  rest  of  the  period  generally  two  of  the  outside 
wires  or  the  centre  only.  The  clock  stars  throughout  were  nearly  always  observed  on 
all  the  wires.  Thus  it  will  be  seen  that  the  large  number  of  broken  transits  makes  the 
accurate  determination  of  the  wire  intervals  important.  The  reduction  of  the  North 
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Polar  distances  is  homogeneous  throughout,  for  it  was  evidently  Groombridge's  plan  to 
make  them  differential,  and  for  this  purpose  he  adopted  a  list  of  stars,  nearly  all  of  which 
are  included  in  modern  fundamental  catalogues,  and  some  of  which  were  always 
observed  in  the  course  of  each  night's  observations. 

^ 
The  material  which  forms  the  basis  of  the  Catalogue  is  contained  in  two  books 

headed  The  Transit  Book  and  The  Zenith  Distance  Book  respectively.  In  The  Transit 
Book  are  entered  the  original  times  of  the  clock  corresponding  to  the  different  wires, 
and  these  clock  times  are  the  starting  point  from  which  the  new  transit  reductions  have 
set  out.  In  The  Zenith  Distance  Book  the  separate  readings  of  the  four  microscopes  as 
entered  by  Groombridge  (but  which  are  not  the  original  readings  of  the  microscope 
micrometer  heads  as  read  by  him  and  entered  on  his  slates,  and  of  which  there  are  no 
records)  constitute  the  starting  point  of  the  North  Polar  distances. 

There  are  no  records  whatever  as  to  observations  of  a  mark,  as  to  the  errors  of 
collimation,  level,  or  azimuth,  or  as  to  the  times  when  the  instrument  was  adjusted,  or 
as  to  the  occasions  when  a  transit  wire  was  broken.  On  one  occasion  only  a  note 
referring  to  the  state  of  the  instrument  reads  as  follows: — 1808,  Nov.  30.  "Having 
struck  and  moved  the  axis  in  azimuth  l"-341,  the  correction  of  the  error  in  E.  A.  is 
calculated  for  each  star." 

The  following  dates  of  the  reversal  of  the  instrument  appear  sometimes  in  both  the 
books  called  The  Transit  Book  and  The  Zenith  Distance  Book,  sometimes  in  one  or  the 
other,  and  from  the  evidence  of  the  wire  intervals  seem  to  be  complete.  The  conven- 
tion adopted  is  "East"  for  the  illuminator  to  the  east,  and  "  West"  for  the  illuminator 
to  the  west  of  the  instrument. 


1806  June  1 1  East 
June  27  West 
July  14  East 
September  29  West 

1807  January  12  East 
February  23  West 
May  1 1  East 
Juue  z  West 


1807  September  19  East 

1808  May  4  West 

1809  February     22  East 
November  27  West 

1810  November  23  East 

1812  May  13  West 

1813  May  8  East 


Between  1813,  May  8,  and  the  last  date  of  observation  for  the  Catalogue  the  position 
of  the  instrument  remained  unchanged.  The  dates  given  above  for  the  change  of  the 
position  of  the  instrument  correspond  to  the  first  date  when  there  were  any  observa- 
tions after  the  reversal. 

For  the  reduction  of  the  observations  the  positions  of  the  clock  stars,  standard 
polars  and  stars  used  for  polar  points  have  been  derived  from  Professor  Newcomb's 
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Catalogue  of  Fundamental  Stars  for  the  epochs  1875  and  1900.  In  the  ledgers  and 
catalogue  from  Groombriclge's  observations,  owing  to  the  short  extent  and  small  number 
of  the  groups,  the  Right  Ascensions  of  the  clock  stars  have  not  been  kept  for  place. 
The  place  of  Polaris  depends  on  consecutive  double  transits  only,  and  the  places  of  the 
other  standard  polars  depend  on  the  ob3ervations  only  of  those  nights  on  which 
Groombridge  made  observations  of  Polaris  or  Polaris  S.P.  on  the  same  day,  and  when 
necessary  the  error  so  derived  is  specially  applied.  As  the  observations  of  the  standard 
polars  were  insufficient  to  give  azimuth  errors  for  every  day's  observations,  supplementary 
lists  of  stars,  whose  places  depend  on  observations  on  days  on  which  some  of  the  standard 
polars  were  also  observed,  were  drawn  up,  and  these  stars,  where  necessary,  have  been 
used  for  the  determination  of  azimuth  error.  .  In  this  way,  as  far  as  possible,  the  Right 
Ascensions  were  made  fundamental  for  as  long  as  possible.  As  the  number  of  observa- 
tions of  the  standard  polars  fell  off,  and  it  became  more  and  more  difficult  to  get  material 
to  determine  the  azimuth  error,  any  Newcomb  star  that  happened  to  be  observed  on  any 
night  was  taken  for  the  purpose,  and  the  place  derived  from  Newcomb's  Catalogue  used. 
Then  generally  as  the  material  got  more  and  more  scanty  extended  lists  of  stars  were 
made ;  stars  which  had  been  observed  on  previous  nights,  and  for  which  some  sort  of 
place  could  be  obtained  had  to  be  used,  but  no  observation  of  a  star  was  kept  for  place 
in  the  Catalogue  if  it  had  been  in  any  way  used  for  determination  of  the  night's  errors, 
unless  it  was  one  of  three  or  more.  The  attempt  to  make  the  Groombridge  Right 
Ascensions  practically  fundamental  could  not  be  sustained  for  long,  but  a  comparison 
1  xt  ween  the  adopted  places  which  are  given  below  as  derived  from  Groombridge's 
observations  (for  the  year  1807  principally)  and  which  were  used  for  azimuth  .error,  and 
the  Newcomb  Catalogue  derived  place,  shows  that  no  systematic  error  can  have  been 
introduced  into  the  reductions  by  this  premature  effort  to  make  the  observations  as 
fundamental  as  possible. 

The  North  Polar  distances  are  strictly  differential,  and  the  polar  points  are  derived 
from  all  Newcomb  f-tars  observed  on  any  night.  It  was  at  first  considered  that  a  polar 
point  depending  on  six  Newcomb  stars  would  give  good  results,  but  a  comparison  of 
the  first  three  years'  resulting  places  of  the  Newcomb  stars  with  the  places  derived  from 
Newcomb's  Catalogue  showed  discordances  varying  with  the  N.P.D.  and  the  position  of 
the  instrument.  Accordingly  a  recomputation  of  the  polar  points  was  made  for  all 
days  on  which  ten  or  more  Newcomb  stars  were  observed,  and  which  stars  extended 
over  an  arc  of  at  least  30°,  and  these  observations  of  the  Newcomb  stars  observed  on 
such  days  were  ledgered,  and  a  fresh  comparison  made  with  the  places  derived  from 
Newcomb's  Catalogue.  The  comparison  arranged  for  every  degree  of  N.P.D.  was  of 
such  a  character  as  to  leave  no  doubt  of  the  necessity  of  the  application  of  a  correction 
of  the  nature  of  a  division  error.  The  internal  evidence  derived  from  the  agreement 
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of  the  two  faces  East  and  West,  as  also  from  the  large  error  indicated  for  the  arc 
15°- 18°  Face  West,  afforded  additional  proof  that  the  error  could  not  be  due  to 
Newcomb's  Catalogue  places. 

The  following  stars  in  Newcomb's  Catalogue  were  not  used  for  polar  points — 
Newcomb,  NOB.  424,  578,  886,  and  1464,  corresponding  to  Groombridge,  Nos.  1159, 
1513,  2078,  and  3716. 

The  following  numbers,  which  were  originally  in  the  Groombridge  Catalogue,  are 
now  left  blank,  as  there  are  no  stars  in  the  positions  originally  given — Groombridge  805, 
812,  2144,  2661,  2795,  2940,  3647,  3932,  and  4018. 

The  following  additions  have  been  made  to  the  original  Catalogue — Groombridge 
2661a,  26616,  3192a,  3320a  and  4l7la. 

The  observations  having  been  made  with  a  reversible  instrument,  the  two  faces  are 
kept  separate  in  the  ledgers. 

The  revision  of  an  old  catalogue  must  always  be  a  source  of  anxiety  to  those 
responsible  for  the  revision,  and  is,  in  fact,  only  to  be  justified  by  the  final  results. 
As  to  the  value  of  this  series  of  observations,  made  at  a  time  when  observations  are 
scarce,  with  an  excellent  instrument,  and  with  laborious  care,  there  can,  it  would  seem, 
be  no  question.  The  only  question  was  whether  the  data  which  would  be  found  would 
supply  sufficient  material  to  carry  out  the  revision,  and  give  results  in  accordance  with 
modern  ideas  of  accuracy.  The  revision  has  been  complete,  for  the  computations  have 
been  made  de  novo,  and  the  material  available  for  instrumental  adjustments,  though 
not  by  any  means  all  that  could  be  wished  for,  and  which  at  times  has  caused  serious 
anxiety,  has,  it  may  be  fairly  claimed,  afforded  a  substantial  basis  for  the  determination 
of  the  proper  motions  of  some  3000  to  4000  stars,  as  additional  material  for  the 
discussion  of  the  value  of  the  constants  of  precession  and  of  the  position  of  the  apex 
of  the  solar  motion. 

IV.— RIGHT  ASCENSIONS. 

The  Right  Ascensions  are  deduced  from  the  clock  times  as  given  by  Groombridge 
in  The  Book  of  Transits,  reduced  to  the  centre  wire  corrected  for  n  tan  S,  clock  error 
and  clock  rate,  and  star  correction. 

Wire.  Intervals. 

As  has  been  mentioned  before,  Groombridge  mostly  observed  broken  transits,  and 
consequently  the  wire  intervals  are  of  considerable  importance.  These  have  been 
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carefully  rediscussed  from  the  original  clock  times  and  were  adopted  from  time  to 
time  during  the  progress  of  the  work.  The  material  for  the  computation  after 
the  first  year  or  so  is  mainly  confined  to  clock  stars,  and  as  there  are  no  records  of 
broken  webs,  the  difficulty  of  distinguishing  between  what  may  be  considered  as 
legitimate  differences  of  observations  and  a  really  new  wire  are  considerable. 

The  following  values  for  reduction  to  centre  wire  were  adopted  for  Face  East :— 


Years. 

Wire  I. 

Wire  II. 

Wire  III. 

Wire  IV. 

Wire  V. 

Mean  of 
Wires. 

1  806-8 

I 

50-59 

8 

25  35 

a 

•oo 

• 
25-33 

8 

50-82 

8 

-    -°4 

1809-10 

50-59 

25-42 

•oo 

25-33 

50-82 

-   -04 

1811 

50-59 

ZS'37 

•oo 

25-33 

50-76 

—   -02 

1812-16 

50-60 

25-42 

•oo 

25-30 

5079 

—    -01 

The  data  on  which  these  values  depend  are  as  follows : — 


Year. 

No.  of 
Transits. 

Wire  I. 

Wire  II. 

Wire  III. 

Wire  IV. 

Wire  V. 

Position  of 

Instrument. 

8 

8 

8 

I 

8 

1806 

64 

50-574 

^  5*34^ 

•oo 

25-329 

50-848 

West 

59 

•566 

'35' 

•oo 

•38r 

•800 

East 

1807 

37 

50-618 

25-361 

•oo 

25-296 

50-844 

East 

1808 

37 

50-609 

25-342 

•oo 

25-288 

50785 

West 

37 

•590 

'355 

•oo 

•346 

•8l5 

East 

1809 

89 

50*621 

25-431 

•oo 

25-306 

50-821 

East 

20 

•568 

'449 

•oo 

•348 

•840 

West 

73 

•603 

•423 

•oo 

•325 

•835 

East 

1810 

76 

50-556 

25-413 

•oo 

25-364 

50-823 

West 

26 

•643 

•388 

•oo 

•328 

•833 

West 

•Si  i 

36 

50-636 

25-348 

•oo 

25-338 

50-744 

East 

36 

•606 

•387 

•oo 

•309     • 

762 

East 

36 

•580 

•376 

•oo 

•297 

•773 

East 

1812 

37 

50659 

25-475 

•oo 

25-282 

50-787 

East 

4° 

•531 

'4>3 

•oo 

•287 

•810 

East 

40 

•669 

"444 

•oo 

•306 

•827 

West 

40 

•563 

•462 

•oo 

•300 

•787 

West 

X- 
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Year. 

.  No.  of 
Transits. 

Wire  I. 

Wire  II. 

Wire  I  II. 

Wire  IV. 

Wire  V. 

• 

Position  of 
Instrument. 

8 

A 

a 

8 

8 

1813 

36 
36 
36 
36 

50-633 

•612 
•629 
•510 

25'399 

•467 
•466 
•401 

•oo 
•oo 
•oo 
•oo 

25-323 
•338 

•281 

•316 

5°775 
769 

•758 

•8  1  6 

West 
West 
East 
East 

1814 

40 

50-629 

25-439 

•oo 

25-323 

50-815 

East 

1815 

4-° 

50-592 

25-388 

•oo     \ 

25-345 

50-875 

East 

1816 

40 

5_^549 

25-429 

•oo 

25-364 

50-780                East 

Determination  of  "  n." 

The  chief  difficulty  felt  in  reducing  the  transits  has  been  the  absence  of  sufficient 
material' for  deducing  a  correction  of  the  form  n  tan  $  +  c  sec  §,  There  are  a  few  S.P. 
observations,  and  on  occasion  some  high  and  low  stars,  but  the  material  was  so  scanty  that 
no  reliable  information  could  be  obtained.  On  nights  when  there  were  a  good  many  stars 
for  which  reliable  places  could  be  obtained  comparisons  were  made  between  the  tabular 
and  observed  places,  and  the  results  treated  by  least  squares,  but  the  deduced  corrections 
were  of  such  a  character,  and  the  material  so  faulty  that  it  was  apparent  that  no  useful 
or  reliable  correction  could  be  got.  From  a  general  consideration,  however,  of  the  small 
limits  of  N.P.D.  within  which  Groombridge  usually  chose  his  stars  for  a  night's  observa- 
tions, the  residual  collimation  error  would  to  a  large  extent  be  compensated  by  the  adopted 
values  of  n  and  clock  error.  To  make  the  mean  N.P.D.  of  the  stars  used  for  clock  error 
accord  more  nearly  with  the  general  body  of  the  stars  observed,  all  stars  between  35°-52° 
N.P.D.  for  which  reliable  places  could  be  found  were  used  as  adjuncts  to  the  clock  error, 
with  the  same  weight  as  though  they  were  the  regular  clock  stars. 

The  value  of  "  n"  has  been  derived  in  the  ordinary  way:  (1)  from  the  regular 
polars  wherever  possible  ;  (2)  from  other  Newcomb  stars  ;  and  (3)  from  Groombridge 
stars,  the  places  of  which  had  been  observed  on  nights  on  which  reliable  values  of  "n" 
were  obtained.  The  tabular  places,  except  during  the  year  1807,  when,  as  mentioned 
above,  p.  vii.,  effort  was  made  to  make  the  Right  Ascensions  fundamental,  were  in  all 
cases,  whenever  possible,  derived  from  Newcomb's  Fundamental  Catalogue.  The  re- 
duction to  apparent  place  was  made  from  Tabula  Quantitatum  Bessilianarum  pro  annis 
1750  ad  1840  Computatse. — Otto  Struve,  Petropoli,  18G9.  As  long  and  as  much  aa 
possible  the  value  of  "  n  "  derived  from  each  day's  observations  has  been  kept  separate, 
and  used  for  that  day's  obervatious,  simply  because  there  are  no  records  of  when  or  how 
the  instrument  was  adjusted,  but  as  the  material  for  "  n  "  became  less  and  less  it  became 
necessary  to  combine  groups  of  "  n"  over  longer  intervals. 
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The  data  on  which  the  values  of  "  n  "  depend  are  given  in  the  following  tables.  The 
first  table  gives  for  each  year  the  adopted  place  for  the  year  of  all  the  stars  used  for 
"n,"  the  approximate  N.P.D.,  and  the  value  of  tan  $,  and  the  second  table  gives  the 
observed  and  adopted  "  n  "  for  each  day's  observations.  The  column  headed  "  authority  " 
signifies  whether  the  place  is  derived  from  Newcomb's  Catalogue  (N)  or  from 
Groombridge's  observations,  in  which  latter  case  the  number  refers  to  the  number  of 
observations  on  which  the  adopted  place  depends. 

Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n "  in  1 806. 


Star's  Nairn. 

R.A.  1806. 

Approx. 

Tan  5. 

Authority. 

Star's  Name. 

R.A.  1806. 

Approx. 
S 

Tan  8. 

Authority. 

Polaris  (235)  ..  .. 

h     TM      •. 
O.  5  ?.  4«"O3 

O         ' 

88.  16 

33-0; 

\ 

Groombrid«'6     2707 

h    in     s 
1  8.  48.  20^09 

O          ' 

CQ.  IO 

1-67 

N 

8  I'rsaj  Minoris  (2628)... 

18.  34..  4?'OO 

86.34 

16-67 

N 

2748... 

18.  c6.  437  i 

71.      ^ 

2*00 

N 

A  Ursa1  Miuoris  (3308)  ... 

20.  47.  30-28 

88.43 

44-64. 

N 

281  1  

19.    12.  28-56 

67.  20 

2'^Q 

N 

2842... 

IQ.  IQ.  ?8'42 

6c.  21 

2-18 

3 

(  Jroombriil"!1        177 

O.  44.  2  »"26 

8;.  14. 

1  I'QI 

A 

28co 

IQ    24.    4.8*72 

C  1.  2O 

1  '2  C 

H 

?oc 

1  .  I  ?.   1  AM  C 

CO.  !  C 

1-68 

N 

2801 

1-18 

N 

300 

I.  4.O.   14.'Q7 

62.  4.J. 

I  'Q4 

N 

ioys  

2O32 

'V'  J1'   *T  ^T 
IQ    l8    C4'67 

T7     T/ 
J.4.  4.O 

I-OO 

N 

6s;o... 

1.  IO.  32'34 

4.Q.  IO 

VJ 
I'lO 

N 

2Q7A 

IO.  4.8.  4.6'!  I 

60.  4.7 

2'72 

N 

722... 

3.  2Q     lO'IO 

4.7.  IO 

I  -08 

N 

7O4.8 

20.    i   54*06 

6?    2O 

2*4.0 

N 

746  

3.  38.  17-60 

80.   9 

576 

c 

3218  

20  26.  18*33 

62.  2  1 

I'QI 

N 

8;6 

4.  24.    77*  36 

80  51 

6'2O 

3286 

61     6 

i  81 

N 

1620  

9.  CO    II  '7Q 

8c.  12 

i  ros 

C 

7^8c 

&u.  ^i.  iy  +^ 

2O.  C7    C2'8o 

4.3     IO 

O'Q4. 

N 

i6tt... 

10.    6.    7'oq 

83.  31 

8-82 

?A17 

21.12     c6'^4. 

6  1    4.7 

"  VT 

1-86 

N 

21  7O... 

H.  28.    6-i  i 

?6     32 

4.'  1  8 

N 

14.O1 

2  1  .  26.     6*4.4. 

60.  J.4. 

2'7O 

N 

2172... 

HCI     24.'8s 

H.  ;6 

vi  i 

N 

JT7J  

3820 

22    26.  C4.*  IQ 

"Tr  'H- 

8c     a 

I  I'74. 

22Q4.    - 

ic.  ci.  16-38 

78    22 

4/86 

N 

5QOC 

22     4.2.  4_8'4.3 

05.      y 

65     12 

'J 
2'l6 

N 

2122... 

17.    6.  18-4.0 

82    2O 

7  '4.2 

N 

3028 

2  2     4.7     C4.'  I  2 

82.     Q 

7'23 

2 

2428... 

17.     8.   I  C'O2 

6s.  57 

2*24. 

N 

4106 

21     28        6'4-C 

y 

4.C    26 

I'OI 

N 

£ 

24.61  

17.  38.     6-06 

68  si 

2-C8 

N 

J.I22 

27.  ^  1  .  2Q'  C2 

76    34. 

4.'l8 

N 

2:81... 

l8.  2*.  tl'4.7 

71.  14- 

2'Q4. 

N 

A.2  J.O 

25     c8.  C4.'O8 

c8.    6 

1-61 

N 

Determinations  of('n"  in  1806. 


Date 

1806. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

Date 
1806. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  ol 

Date 

1806. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Value*  of 

n. 

n. 

n. 

n. 

Ea-st. 

East  —  continue'/. 

West  —  continued. 

N                           b 

s 

& 

8 

s 

.lun      II 

Polaris  S.P  

+  0'35           +0'35 

June  22 

Polaris  S  P 

+  0-16 

+  0-16 

June  30 

Groombr.  2130.. 

+  o-39 

+  0-44 

2172.. 

+  0-49 

12 

Pol.  S.P.&Pol.J  +0-20      +0-20 

•»3 

Pol.  S.P.  &  Pol.. 

+  0-07 

+  0-07 

'4 
«5 

Pol.  &  Pol.  S.I'.. 

+  0-29 

+  0-29 

Wes\ 

July      5 

Groombr.  2294.. 
2422.. 

+  0'IO 
+  0'OI 

+  0-04 

"9 

Pol.  S.P.  &  Pol.. 

+  0-17 

+  0-17 

June   27    Polaris  

+  0-30      +o'3o 

7 

—  O'O2 

—  O'O2 

20 

Polaris  

+  0-17 

+  0-17 

28 

Polaris 

+0-29     +0-29 

10 

Pnlariu  ^  P 

+  0-16 

+0-16 

- 

Xll 


INTRODUCTION  TO  OROOMBRIDGE  CATALOGUE. 
Determinations  of"n"  in  1806 — continued. 


Date 
1806. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1806. 

Polar  Star. 

Observed 
Values  oi 
n. 

Adopted 
Values  ol 

Date 
1806. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

E;ist. 

East  —  continued. 

West  —  continued. 

a 

a 

a 

s 

s 

s 

July    14 

8  Ursse  Minoris.. 

+  0*14 

4-0'I4 

Sept.   1  8    Groombr.  2811.. 

—  O'l8 

Oct.    20 

Groombr.  304.8. 

+  0-03 

16 

8  Ursse  Minoris.. 

—  0-05 

—  0-05 

2895.. 

—  0*29 

—  0'27 

3286. 

—  O'OI 

O'OO 

2932.. 

-0-44 

23. 

Polaris  

4-O-O7 

July    17 

Pol.  &  Pol.  S.P.. 

+  O'OI 

3385-- 

-0-32 

X  Ursae  Minoris 

i  ^  w/ 
+  0-04 

+  o'o6 

8  Ursae  Minoris.. 

4-0-16 

4/-  0*0  1 

21 

Groombr.  2581.. 

—  0'03 

26 

8  Ursae  Minoris.. 

+  0-13 

3218.. 

—  O'O7 

3      —o-ii 

Nov.     5 

Pol.  &  Pol.  S.P. 

+  0-03 

+0-03 

Polaris  S.P  

+  O'OI 

+  0-07 

3286.. 

-0-13 

g 

Polari*1 

4-0-05 

27 

8  Ursse  Minoris.. 

—  0-04 

—  0-04 

»4 

3493- 
Groombr.  2895.. 

-0-23 

—  o  03 

X  Ursoe  Minoris. 
Polaris  

—  0-03 

+  O-O2 

+  0'OI 
4-O'O2 

28 

Groombr.  2707.. 
2859.. 
650.. 
722.. 

+  0-22 

+  0-40 
+  0-07 
4-0-25 

+0-23 

26 

2932.. 
4106.. 
4240.. 

S  Ursae  Minoris.. 

-0-15 

—  0-42 
—  0-08 

0-15 

10 
12 

PohrisS.P  
Groombr.     305. 

—  0-04 
—  0'20 

1     w   wa. 
—  O-O4 

-0-15 

3' 
A  ug.    1  1 

8  Ursae  Minoris.. 
S  Ursae  Minoris.. 

—  0'O2 
+  0'I2 

—  O'O2 
+  O-I2 

27 

X  Ursae  Minoris. 
8  Ursae  Minoris  . 

Io-i8      -uzo 
—  0-28      —0-28 

'7 

390. 

X  Ursae  Miuoris 
Polaris  

4"  0-09 

+  0-03 

13 

Groombr.  2974.. 
3286.. 

+  0'OI 

+  °'°9 

+  O'O4 

West. 

20 

Polaris  

+  0-03 
4-0-04 

+  0-04 

X  Ursae  Minoris. 

16 

Groombr.  2428.. 
2461.. 

+  O-ID 
+0-07 

+  O'I  I 

Sept.  30 

Groombr.  2707.. 
2748.. 

+  0-13 
+  0-06 

+  0-15 

22 

23 

X  Ursse  Minoris. 
Polaris  

—  O'O2 

—  o'o6 

—  0'O2 

2707.. 

4-o-i6 

4240.. 

+  0-34 

J 

X  Ursse  Minoris. 

—  0-14 

—  o-io 

17 

S  Ursae  Minoris.. 

+  0-04 

4-0'04 

Oct.      3 

Groombr.  3905.. 

-fo-ll 

-j-O'OQ 

29 

Pol.  &  Pol.  S.P.. 

-f-O'OI 

+o-oi 

18 

Groombr.  2428.. 

+0-13 

4122.. 

4-o-oS 

30 

Polaris  

—  O'OQ 

2581.. 
2707.. 

+0-09 
+  0-04 

+O'o8 

Oct.      6 

Groombr.  2428.. 

+  0-13 

X  Ursie  Minoris 

7 

O'OO 

-0-04 

1974.. 

+  o'o6 

3905.. 

+  0-13 

+  0-13 

Dec.      3 

PolaiisS.P  

—  O'lO 

—  O'l  O 

4122.. 

4-O'IZ 

22 

Groombr.  2581.. 

+  0-07 

9 

Groombr.  2581.. 

+  0-05 

O'OO 

1  1 

Polaris  S.P  

+0-03 

4-0-03 

2707.. 
2811.. 
2974.. 

+  °''7 
+  o'o6 
+  0-07 

4-0-09 

10 
n 

2842.. 
X  Ursse  Minoris. 
S  Ursse  Minoris.. 

—  o-ii 

-f-0'08 
—  O'O2 

15 

'9 

Groombr.  1  620  S.P. 
1633  S.P. 

Polaris  

—  o'05 
—  0-03 

+0-03 

—  O'O2     '• 
4-0-03 

Sept.     i 

Groombr.  281  i  .  . 

—  o"o6 

X  Ursae  Minoris. 

•-}-  O'O9 

4-0-04 

2  I 

Polaris  

4-O'OC 

+  0-05 

2812 

—  O'OI 

__ 

I      V    v  j 

VT     •' 
2974. 

12 

S  Ursae  Minoris  . 
X  Ursse  Minoris. 

—  O'O3 
4-0-02 

4-0-07 

*4 

Polaris  

+0-17 

4-0-17 

6 

Groombr.  2581.. 
2748.. 

—  o'o6 

O'OO 

o  *oo 

'3 

S  Ursse  Minoris.. 

4-0-08 

4-0-08 

25 

Groombr.    746.. 
856.. 

4-0-25 
+0-14 

+  0-2O    1 

281  1.. 

-f-  O'O  I 

2974- 

+  0-03 

'5 

Polaris      .  . 

+0-09 

40-15 

26 

Groombr.  1633  S.P. 
3820.. 

+003 

+  O'OI 

4-0-05 

8  Ursae  Minoris  . 

7 

Groombr.  3218.. 

+  o'i6 

18 

S  Ursse  Minoris  . 

—  O'OI 

3928.. 

4-C'II 

3437- 

-0-04 

4^o'oo 

Polaris  

4-0-16 

+  0-08 

28 

Groombr.  3820.. 

177.. 

—  0'02 

4-0-03 

8 

Groombr.  3437.. 
3493- 

—  O'O2 
—  O-07 

—  0-05 

'9 

Pol.  &  Pol.  8.P.. 
X  UrssD  Miuoris.. 

+0-04 

+  o'i6 

4-004 

29 

Groombr.    856.. 

+  0-08 

4-0-08 

RIGHT  ASCENSIONS. 


Mil 


A'l«i>tf<l  h'/i/ht  Ascensions  of  Stars  used  for  the  Determination  of"n"  in  1807. 


Star's  Nain». 


hei  51  (1141) 

llradli-y  1672  (1884) 

8  Urs;e  Minoris  (2628).. 
X  rr-;i>  Minoris  (3308).. 
Eradey  3147  (4101) 

abridge       144 


580. 

595- 
642. 

779 

944. 
1004. 
1255.. 

1  •,<)!.. 
1418.. 
1431.. 
I537-. 
1620.. 
1633.. 
1643.. 
1662.. 
1/82.. 
1850.. 


R.A.  1807. 

Approx. 
J 

Tan  8. 

Autliority. 

Star's  Name. 

B.A.  1807. 

Approx. 

s. 

Tan  8. 

Authority. 

h     in      s 
o.  53.  cS'5q 

O        / 

88.  17 

37-77 

N 

Groombridcje     1871  

h     ni      s 
12.  I  I.      2-96 

O          / 

87.  31 

23-05 

A. 

6.    6.  22*82 

87.  1  6 

2O'QC 

N 

2006     .  . 

17.  2?.  ci'6o 

88.41 

43-54. 

3 

i  2.  14.  45-23 

88.46 

•«  y> 

46-4.1; 

2OQQ    . 

14    12.  10*85 

86.  41 

*•*  'J 

17-26 

2 

18.  14.  26-05 

.  .(.« 
86.  u 

16-67 

N 

22IO 

1C     q     6-31; 

86.  44 

17-50 

4 

20.  46.  48-82 

88.43 

44-64. 

N 

2268        ... 

I  C.  37.  24-50 

77.  50 

47° 

2 

23.  27.  30  60 

86.  15 

1  5-26 

228l 

1  C.  4.6.  4O*O7 

87.  56 

27-71 

2 

22Q4 

i  ;   s  i.  i  ^'q6 

78.23 

4-86 

N 

o.  37.    8-88 

87.  59 

28-41 

3 

231  5  

16.    4.  26-34 

83.  31 

8-80 

3 

O.  44.  20-41 

87.  U 

20-70 

i 

277J. 

1  6  1  6  30*06 

76.  21 

4-13 

N 

1.47.    4-:7 

80.  •?? 

6"oo 

2 

24.22 

17     6   ii-8? 

82.  20 

7-42 

N 

2.  42.  44-71 

80.  42 

6-jo 

I 

*    , 

24C6 

17.  ^4    27  "4  I 

8c.  17 

5-85 

i 

2.48.  54-C3 

84.  12 

q-8e 

I 

*+y, 

24.76 

17.  4;.  47  'OQ 

83.  28 

873 

z 

3.    c.  i  5-08 

86.    o 

H'<O 

2 

2708 

18  48.  c;2'7q 

8l.  12 

8'3q 

2 

3.  54.    7-86 

80.  20 

5-87 

2 

2712... 

18.  4q.  18-02 

83.    o 

8-14 

4 

5.    I.  24-07 

85-    3 

1  1-54 

2 

3148... 

2O.  1C.     q'O3 

77.    7 

4-38 

N 

5.  26.48-04 

86.44 

17-52 

2 

3212  

2O.  26.     2-83 

84.    5 

9-65 

r 

6.48.  12-68 

81.  34 

6-72 

4. 

*  t 

5261  

2O.  3s.  24-81 

81.43 

6-88 

. 

7.45.  58-08 

83.    o 

8-14 

3 

••• 

1276  .. 

2O.  ^Q.  46'4I 

So.  45 

6-14 

3 

7.  58.  22-04 

85.  42 

13*30 

A 

3277... 

2O.  4O.     4"IO 

80.  25 

5-91 

2 

8.  10.  13-55 

82.  53 

8-01 

i 

337O-" 

20.  55.  47'2I 

81.  48 

6'Q4 

N 

9.    8.28-12 

82.  10 

7-27 

2 

34O2  

21.     4.      6'7I 

88.  30 

38-19 

3 

9.  59.  2271 

85.  13 

11-95 

4. 

5410  

21.    q.     7-23 

77.  2° 

4-4  c 

4 

10.    6.  16-03 
10.  i  ;.  19-36 

83-  3* 

8l.  20 

8-82 
6-68 

2 
2 

35°'  

7C48 

21.  28.  23-51 
21     3C.   I4'2O 

83.26 
86   13 

8-68 

I5'I  7 

2 
C 

10.  23.  40-40 
11.  17.  40-74 

81.26 

82.    12 

6-64 
7-30 

2 

3928  

4.174. 

22.47.54-20 
21    4.7     78'77 

82.    8 
82.     7 

7-24 

7'2I 

2 
7 

1  1.  54.  37-58 

86.  39 

17-09 

2 

41Q3... 

23.  co.  c  i-8c 

85.  38 

13-10 

2 

\  Vi 

Determinations  of'n"  in  1807. 


Date 

1807. 

Polar  Star. 

Oliserved 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1807. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  o] 
n. 

Date 
1807. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Jan.      3 

5 

18 
23 

23 
Keb.      i 

\V,..st. 
Polaris  

a 

+  0-01 
—  0-05 

—  0-19 

-0-39 

-0-34 

-0-38 
—  0-18 

-0-44 

—  O'2O 

s 

+  0-01 
—  0-05 

—  0-19 
—  0-36 

—0-28 
—  0-32 

Feb.      8 
'3 

'5 

Feb.    23 
28 
M.ir.      8 

East  —  contir 

tued. 

H 
—  O^O 

-0-3I 

-0-32 
—  0-28 

—  o-io 

—  0-22 

-°'33 
—  0-50 

8 

—  0-40 
-0-31 

-0-27 

—  O"22 

-°'33 
—  0-50 

Mar.    14 

'5 

20 

23 

West  —  contii 

Groombr.  1537- 
1633.. 
1643.. 
1662.. 

Groombr.  1255.. 
1418.. 
1431.. 

Groombr.  1391  .. 

>633- 
1643.. 
1662.. 

lu&l. 

8 
-0-32 

-0'39 

-°'53 

-0-47 

o'-oo 

+0-15 
+0-03 

+  0-08 
—  0-05 
—  0*07 

—  O'l  I 

—  0-07 

s 
-0-43 

+  0-05 

—  0-04 
—  0-07 

Polaris  

Cephei  51  

Groombr.    944.. 
1004.. 
1391.. 

West, 

East. 
Cephei  51. 

Pol-iris  

Cephei  51  

Polaris  

Cephei  51  

Cephei  51  
Cephoi  5  1 

Polaris  

Cepliei  51  

XIV 


INTRODUCTION  TO  GBOOMBBIDGE  CATALOGUE. 
Determinations  of"  n  "  in  1807 — continued. 


Date 
1807. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
». 

Date 
1807. 

Polar  Star. 

Observed 
Values  of 

H. 

Adopted 
Values  of 
«. 

Date 
1807. 

Polar  Star. 

Observed 
Valut-s  of 
n. 

Adopted 
Values  of 
n. 

West  —  continued. 

West  —  continued. 

West—  continued. 

s 

s 

S 

s 

s 

s 

Aor.      3 

Gronmbr.  1  391  .. 

—  O'24. 

June   1  3 

Polaris  S.P 

+0-28 

+  0-28 

Aug.   22 

Groombr.  2475.. 

+  °'°4 

r         j 

1418.. 

T 

—  O-22 

—  0-19 

2707.. 

O'OO 

+0-04 

14.31.. 

—  0-12 

«4 

Pol.  S.P.  &  Pol. 

+0-15 

+  0-15 

2840.. 

+  0-09 

5 

Groombr.  1620.. 

-0-32 

29 

Groombr.  2422.. 

-fO'OI 

i8co.. 

—  0-31 

—  0-31 

10 

Polaris  S.P 

—  0*07 

—  O'O7 

2456.. 

+  °'!9 

+  O'1O 

J 

7 

/ 

2476.. 

+0-09 

6 

Groombr.  1537.. 
1620.. 

—  O'O2 
-0-23 

-0-13 

22 

Polaris  S  P  ... 

+  0-97 

+  °'97 

Sept.     6 

Groombr.  3402.. 

+0-13 

_i_  o'nn 

3458.. 

+0-04 

T  u  uy 

9 

Groombr.  1620.. 
1782.. 

—  0-12 
—  0-12 

—  O'll 

27 

Groombr.  2268.. 
2294,. 

+  0-58 
+  0-37 

+  0-47 

7 

X  Ursse  Minoris.. 

—  O   IO 

—  O'lO 

1871.. 

—  o-io 

28 

Groombr.  2315.. 

+  °'35 

+  °'35 

10 

X  Ursse  Miuoris.. 

+0-05 

+0-05 

12 

Groombr.  1782.. 

—  0-14 

-0-14 

29 

Groombr.  2283.. 

+  °'35 

12 

X  Ursfe  Minoris.. 

—  O'l  I 

—  O'l  I 

2315- 

+  0-36 

+  0-36 

13    Bradley  1672.... 

-0-15 

-0-15 

2294.. 

+  0-40 

East. 

25    Pol.  S.P.  &  Pol. 

-0-15 

-0-15 

July      6 

Groombr.  2476.. 

+  0-24 

+  0-24 

Sept.  19 

X  Ursoe  Minoris.. 

—  0-03 

—  °'0j 

26    Pol.  S.P.  &  Pol. 

+  0-14 

+  0-14 

9 

Groombr.  2294.. 

+  0-08 

+  0-08 

27    Polaris  SP  

—  O'O3 

—  O'Ol 

2334- 

+  o'o8 

26 

Groombr.  2726... 

+  0-16 

+  0-16 

J 

J 

10 

Groombr.  2334.. 

—  o'og 

28 

Polaris  S.P  

—  0-21 

—  O'2I 

2422.. 

+  0'02 

O'OO 

27 

Groombr.  2712... 

+  0-10 

+  OMO 

2476.. 

+  0-07 

3° 

Polaris  S  P  

+  0-05 

+  0-05 

12 

Groombr.  2315.. 

—  0-08 

Oct.      3 

X  Ursse  Minoris.. 

+  0-04 

+  0-04 

2476.. 

+  0-04 

—  0-04 

East. 

2548.. 

—  o'O7 

4 

Bradley  3147.... 

—  O'O2 

—  0-02 

May    1  1 

Polaris  S.P   

—  0-42 

—  0^42 

18 

<5  Ursce  Minoris.. 

-f-o'o6 

+  o-o6 

5 

Groombr.  3  148  . 

+0-13 

'5 

Polaris  S.P  

—  0^46 

—  0-46 

'9 

Groombr.  2456.. 
2476.. 

+  °'°3 
+  0-06 

+  0-05 

3261... 
3277- 

+0-18 
—  0-05 

+  O-M 

i? 

Pol.  S.P.  &  Pol. 

—  0-23 

-0-23 

July    24. 

8  Ursze  Minoris.. 

-4-O'o6 

+  o'o6 

18 

Polaris  S.P  

—  0*03 

—  O'O? 

3 

21 

Pol.  S.P.  &  Pol. 

—  O'2I 

—  0'2I 

1     **    ^^v 

i  ^^  ^^" 

J 

26 

8  Ursse  Minoris.. 

+0-05 

+  0-05 

26 

Groombv.  3370... 

+0-05 

23 

Pol.  S.P.  &  Pol. 

—  0-05 

—  o-o5 

3419- 

+  O-22 

+0-04 

Aug.     i 

Groombr.  2708.. 

—  0-30 

3501... 

-0-15 

24 

Polaris  S.P 

+o-o8 

+  0-08 

3212. 

—  O'O2 

—  0-17 

T 

1    "* 

J  •  * 

3' 

Groombr.  3212... 

—  o'og 

2 

Groombr.  2708.. 

-0-13 

, 

3402... 

+0-05 

+  0-01  i 

West. 

2712.. 

—  o'ig 

—  O'  I  O 

144... 

+0-08 

June     4 

Groombr.  2006.. 

+  0'43 

9 

8  Ursaj  Minoris.. 

+  O'OI 

+  0'OI 

Nov      4 

Groombr.  3402... 

+  0-03 

+0-03 

2099.. 

+0-24 

+  0-39 

2210.. 

+  0-41 

16 

8  Ursse  Minoris.. 

+  0-21 

+  0'2I 

8 

Polaris  

+0-05 

+0-05  1 

RIGHT  ASCENSIONS. 
Determinations  of"n"  in  1807 — continued. 
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Date 

180-. 

Polar  Suir. 

Observed 
Values  of 
n. 

Adopted 
v  ihu  -  "j 
n. 

K            P°"rS'- 

Observed 
Values  of 
n. 

Adopted 
Values  ot 
n. 

Date 
1807. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Nov.     9 

12 

.    21 

26 

E-ist  —  eontin 
lira  11  -y  3147..-- 

Groonibr.  3212.. 
3261.. 
3276.. 

I'.ilaris  

8 

+  0-08 

—  0-03 
—  0-05 
—  0-09 

—  O'll 
+  0-24 

8 

+0-08 
—  0-06 

—  O'M 

+  0-24 

East—  eontin 

Dec.     3    Groombr.  3501.. 
3548.. 

4-74- 
6    Polaris    

ued. 

8 

+  0-10 
+  0-08 
+0-06 

+  O'22 

+  0-09 
+  0'O6 
+  O'1O 

s 
+  0-08 

+  O'22 
+  0'08 

Dec.     14 
27 

East  —  contii 

Groombr.  3928.. 
144.. 

Groombr.  4193.. 
,75.. 
426.. 
580.. 

595- 

ued. 
s 
+  0-23 
+  0-09 

+  0-17 

+°'45 
+0-03 

+  0-23 
+  0-04 

s 

+0-16 
4-0-18 

13    Groombr.  4193.. 
642.. 

779- 

Adopted  /'ii/lit  Ascensions  of  Stars  used  for  the  Determination  of"n"  in  1808. 


Star's  Name. 

K.A.  1808. 

Approx. 
S. 

Tan  8. 

Authority. 

Star's  Name. 

R.A.  1808. 

Appro*. 
8. 

Tan  S. 

Authority. 

i     in      .s 

0         * 

h    m      s 

O          ' 

Polaris  (235)  .. 

o.  54.  12*18 

88.  17 

...,_ 

N 

Groombridge     1463  

8.  26.  30*50 

80.  43 

6-12 

4 

'        / 

1480  

8.  4-  -34-42 

81.34 

677 

2 

f1  roombrid  "*e         67 

o  18.  C4'i  c 

8c.  i  c 

12  "O7 

2 

I4QO... 

8.  45.    2-47 

68.22 

2-52 

N 

175  

v>              JT    *  > 

0.44.25-83 

"  >        5 

w/ 
2O-7O 

2 

"TV" 

1562  

9.23.48-67 

80.    o 

5-67 

4 

10; 

o.  46.  56-30 

86     7 

H*7  J. 

2 

1621;  .. 

10.    3.  56-00 

66.    3 

2-25 

N 

1  73  

318 

17       8*75 

u  v.    i 
60  1  6 

I  T 

N 

.  «.    j.  j  — 
10.    6.  24*20 

83.  31 

8-82 

5 

j 

4IQ 

•  •  /  •     w  /  j 
46    2O'Q3 

7*     ' 

76.  21 

I2"O7 

A 

1640 

10.  10.    8  01 

66.  32 

2*31 

N 

T    7*  '  *  ' 

A2  1 

.  fv.   *-^-  yy 
46     2J'Q2 

/ 

6q.  c8 

'  "/ 

2-74 

T 

2 

*      T 
I66O  

IO.  22.  41*89 

58.    4 

i  -60 

N 

426 

.    ^.vy.    m^     yf, 
•  47     I  I'8l 

7    5 

8°-  33 

6-00 

1662 

10.  23.  47*23 

81.  25 

6-62 

4 

448 

T  /  *               w 

.  ?2.  48-08 

70  38 

2-85 

10.  29.    7*36 

70.    4 

276 

N 

TT     ' 

3         T       7 

/       *    J 

*  u  5 

/i 

1O6... 

2.   I  I.      2'45 

80.  47 

6-16 

5 

1778 

1  1.  I  C    47'66 

82.    5 

7-20 

2 

J 

577 

2.  41.  1O'2§ 

T  ' 

78  38 

4-98 

3 

N 

l84C.   , 

**•       J*T* 

1  1    4Q-  -i7'4I 

81.  55 

7*05 

2 

j  i  i  • 
:8o  

2    42     C2"Q6 

/      •   Jv 

80.  42 

2 

i8co 

*TyJ/    T 

86.38 

17*09 

4 

roc  

T     •    J       7 
2.  40.      7'IQ 

T 

84.  12 

0-84 

2 

1  "  3   
1870 

12.  13.   i;-76 

84.  26 

10-30 

2 

i 
642.     ... 

T  7         /        7 

T 

86.    o 

7       T 

14-30 

? 

1  "/  7  
1802 

.*     j  / 

12.  17.  4VQI 

84.  30 

10  39 

2 

T 

750... 

3   30   50-35 

85.    i 

1  P48 

J 

2 

1  "y*  
IO24... 

/      T  J    7 
1  2.  36.  40*67 

T     •* 

84.  42 

10-78 

I 

/  j      • 

;66  

3.45.    4-62 

J 

83.18 

T 

2 

1927  

I2.39.32-94 

~     T 

81.  40 

6-84 

4 

774  

3.48.  59-20 

82.  50 

7'95 

2 

1937  

I2.47.45-47 

84.28 

10*33 

6 

779  

3-  54-  17-58 

?0.  10 

5-87 

3 

'94°  

12.47.    53-52 

84.27 

10-29 

6 

9'9  

4.51.11-61 

78.59 

3 

-977  

13.  10.  52-27 

Si.  29 

6-68 

4 

944  

5.    1.42-61 

85-    3 

U'55 

4 

2007  

13-  *3-    7-53 

85.45 

13-50 

3 

1004. 

5-  27-  13-9° 

i  86.  44 

17^2 

3 

2006  

I3-23-33-58 

88.40 

43-02 

4 

I  100  

5   57.4°H° 

69.  22 

2-65 

N 

2063  

13.  48.  28-00 

83.43 

9*07 

3 

1255  

6.  48.  24-52 

81-34 

6-74 

6 

2065  

13.50.47-05 

88.  32 

38-65 

3 

1259  

6.  49.  56  01 

82.44 

7-84 

X 

2071  

13.54.  "'38 

81-43 

6-86 

3 

1278  

6-59-    7'57 

81.  15 

6-49 

4 

2099  

14.12.    1-37 

86.  40 

17*17 

3 

'339  

7.23.56-11 

80.43 

6-12 

5 

2170  

14.49.25*16 

83*  '7 

8-49 

3 

'355  

7.  27.  45-27 

80.  20 

5-87 

3 

2196  

15.    4.  12-47 

83-  '7 

8*49 

5 

1359  

7.29.  14-71 

84.  34 

10-52 

2 

221O  

15.    8.52-20 

86.44 

17-52 

S 

1368  

7-34-    i-43 

79-  5« 

5-65 

5 

2213  

15.  12.  30*90 

84.41 

10-75 

4 

1431  

8.  10.  25-40 

82.53 

8-00 

5 

2283  

15.46.  I5-2I 

87.56 

2771 

N 

1452  

8.22.      3-45 

80.  41 

6-10 

3 

23"  

16.    2.43-55 

45-  *7 

1-02 

N 

XVI 


INTRODUCTION  TO  GKOOMBRIDGE  CATALOGUE. 


Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n"  in  1808 — continued. 


Star's  Nani!'. 

R.A.  1808. 

Appiox. 
5. 

Tan  5. 

Authority. 

Star's  Name. 

K.A.  1808. 

AppI'OX. 

5. 

Tail  5. 

Authority. 

Groombrid"e     2320  . 

li     m      s 
16     c.  c  IM  2 

68    10 

2*  C  I 

N 

Groombridctj     2825 

ll       III         S 

IQ.  16     5'66 

C           I 

76     14 

4-08 

5 

2334.    , 

16.  16  28^22 

76.  22 

4/1  2 

2 

3066 

2O.      4.     CO'2O 

7C.  ?6 

4"OO 

l 

234.3 

16.  20.  i4°i4 

s  C     3Q 

1*4.6 

N 

3OQ7 

20.    8  25*01 

/>•  >« 

61    30 

1-84 

I 

2348... 

l6.  22.  2O'55 

42     IQ 

O'Q  I 

N 

j^yt  

324.1 

20  30  4.1*60 

71    C3 

3*o6 

N 

2368  

16.  33.  3z'ci 

4Q.  IQ 

V] 

ri6 

N 

42J.6... 

2O.  3  I.  ;7'O8 

6q.  C2 

2'73 

2 

2177... 

16.  4.  i  .  30*08 

17.    8 

I  'CC 

N 

3373 

2O    CC     C2'44 

70.  t;o 

C-C7 

N 

241  C... 

17.      1.31*14 

4O    4.7 

0-86 

JST 

3508 

21     2Q       8'l6 

7C.  34 

3-88 

4 

2440... 

17.  21.  3Q*2  C 

48  26 

i'ii 

i 

3  59^     • 

21    43     36'3Q 

6q    l6 

2*64 

•J 

24.CI  

17.  32.  4s'28 

68.  ic 

2"s  I 

N 

363  i 

21     50    28'23 

72     48 

3*23 

N 

2  COI  

17.  ;8.     2'7C 

76.   CO 

4.44 

N 

3723 

22       6.  28'Og 

71.  IO 

2*03 

2 

2C48... 

18.  15.    8-88 

83.  2C 

8-6c 

4 

3  8OQ 

22    2C        7'68 

77.  48 

4'62 

3 

JT 
2671  

l8.  4.2.  2  C"47 

C2.  47 

I'32 

N 

3831 

22    28.      3'Os 

77    CO 

4*64 

2 

2710... 

18.  50.  30-66 

>•*•  1-/ 

73.   ?2 

V4*; 

3 

4O7  I  ... 

23.  IQ.  I4'44 

60.  ]8 

2-65 

I 

'      ', 

27QO. 

IQ.       Q          I'd.  I 

6  C     2Q 

2'2  I 

N 

A  1  J_  I 

23     38     4.8*77 

2*32 

r 

^-'M-  !  

Determinations  of'n"  in  1808. 


Date 
1808. 

Polar  Sriir. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1808. 

Polar  Star. 

Obsereed 
Values  of 
n. 

Adopted 
Values  of 

?!. 

Date 
1808. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 
, 

Hunt. 

East  —  continued. 

East  —  continued. 

s 

s 

s                  s 

s                  s 

Jan.      3 

Groombr.  426... 

4-u'io 

Feb.      4 

Groombr.  750... 

40-30 

Mar.      7 

Groombr.    919.- 

+  °'44 

-1-0-34. 

75°- 

+  0-24 

766... 

40-25 

I  IOO... 

+  0-25 

I    **   JT- 

766... 

40-21 

4-O-I7 

774- 

4-0-25 

40-26 

12 

Groombr.  1  100... 

40-25 

40-25 

774- 

4-0-1  3 

1259... 

4-0-27 

944- 

+  0-16 

1278... 

+  0-25 

16 

Groomhr.  1359... 

40-40 

1004... 

+  0-19 

7 

Groombr.  421  ... 

4o-l6 

40-16 

14X0... 

40-25 

+  °'33 

13 

Groombr.  175  ... 
506... 
580... 
642... 

+0-40 
+  0-07 
+  0-04 
(-0-25) 

+  O-I7 

IO 

Groombr.  595  ... 
1259... 

1278... 

+  o  04' 
4  0-21 
4-0-16 

40-14 

M 

i  502... 

Groombr.  i  359... 
1452... 
i.).!jo... 

4069 

4-0-67 

15 

Groombr.  175... 

4-0-19 

H 

Groombr.  3157  S.P. 

4-Q-io 

+    s\  •  t  i-l 

•fo-13 

1633... 

(40-22) 

195... 

4-0-06 

1  IOO... 

o  17 

28 

Groomlir.  1355... 

-i-o'45 

506... 
580... 

4-0-16 
+  0-04 

+  O'o8 

'9 

Groombr.  1255... 
1259... 

40-20 

4O'  I  2 

40-16 

1368... 
1452... 

40-46 
40-90 

4-0-62 

595--- 

—  0-07 

1480... 

40-67 

17 

22 

Groombr.  1  004... 
Groombr.  506... 

—  0-04 

—  O'lO 

—  0-04 

21 

Groombr.  1255... 
'339- 
'359- 

-fo-55 
40  61 

+  0-71 

40-58 

Apr!      3 

Groombr.  1633... 
1845... 

40-32 

+  033 

40-32 

75°- 

4-0-09 

1431... 

40-48 

766... 

+0-27 

4-0-04 

1463... 

+  0-53 

9 

Groombr.  1662... 

40-48 

774- 

+007 

1845... 

+  0-46 

+0-47 

779- 

—  O'l  1 

Mar.      3 

Groombr.  1255... 

40-34 

1850... 

40-48 

*5 

Groombr.  506... 
595--  • 

4-0-1  1 
—  0-03 

40-04 

1259... 
1463... 
1480... 

40-19 
+  0-49 
40-48 

40-38 

13 

Groombr.  1778... 
1845... 

40-39 
40-30 

4°-38 

28 

Groombr.  1004.. 

4-0-05 

4-0-05 

1562... 

+  0-38 

1850... 

4  0-44 

EIGHT  ASCENSIONS. 
Determinations  of"  n  "  in  1808 — continued. 


xvn 


Mi 

1808. 

Polar  Star. 

Observed 
Values  of 

. 

Adopted 
Values  ol 

Date 
1808. 

Polar  Star. 

Observed 
Values  of 
n 

Adopted 
Values  ol 
it. 

Date 
1808. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Ivist  —  riitittnued. 

West  —  continued. 

West  —  continued. 

8 

8 

8                           S 

8 

a 

\iir.    ic 

Gmonibr.  1625...    4-0-20 

May    23 

Polaris  S.P  

—  O'22 

—  O'22 

July    30    Groombr.  24.C1. 

4  O'O2 

4-0-02 

i          j 

1640... 

4-0-41 

4-0-25 

J               J 

J         J 

1    ./ 

1660... 

4-0-1  1 

29 

Pol.  S.P.  &  Pol.. 

4-0-13 

4-0-13 

Aug.     i 

Groombr.  2451. 

4-0-u 

4-0-11 

18 

Grooml't    1490...    4-0-51 
162;...    4-o-ic 

3' 

Polaris  S.P  

4-Q-02 

4-0-02 

4 

Groombr.  2440. 

4/0-04 

—  O'O7 

y                      y 

1640...    4-0-34 

+  0'33 

2719. 

-0-17 

/ 

1673...,  4-0-30 

June      i 

Pol.  S.P.  &  Pol.. 

40-05         4-0-05 

6 

Groombr.  2719. 

4/o'z  i 

21 

Groon.br.  1778... 
1923... 

4-0-13 
4-0-12 

4 

Polaris  S.P 

-0-04 

—  0-04 

2671. 

4-0-05 

4"O'I3 

1977...    4-o-oS 

2OO7...     4"O"O2 

4-o'o6 

5 

Polaris  S  P 

—  0'08 

—0-08 

7 

Groombr.  2719. 
2671. 

—  0-04 
4-0-16 

4-o-o6 

2O7I...      4-O-06 

12 

Pol.  S.P.  &  Pol.  . 

—  0-06 

—  0-06 

8 

Groombr.  2501. 

-0-23 

25 

Groombr.  1927.    4-0-08 

'5 

Groombr.  2283.. 

4-0-02 

4-0-02 

2796. 

40-03 

~~  O'  I  O 

1937..    4-0-1  1 
1940..    4-0-13 

4-0-13 

1  8 

Groombr.  2283.. 

4-0-05 

4-0-05 

'4 

Groombr.  2501. 

-0-15 

o-oo 

1977..    4-0-18 

3241. 

4-0-15 

May      i 

tin.  nibr.   1879..    +0-13 

'9 

Groombr.  2283.. 

—  0-03 

—  0*03 

,9 

Groombr.  2501. 

-0-28       

1923..    4-0-17 
2007..    4-0-18 

4-0-14 

23 

Groombr.  2283.. 

—  O'lO 

—  O'lO 

3241. 

—  O'l  I 

—  l_»    1  y 

2063..    4  0-03 

25 

Groombr.  2283.. 

-0-15 

-0-15 

20 

Groombr.  2501.. 
3241. 

—  0-18 

+  0-02 

—0-08 

WA.  t 

4 

Groombr.  1879..    4-0-47 

26 

Groombr.  2334.. 
2320.. 

4-0-31 
4-0-05 

40-18 

Sept.     3 

Groombr.  2501.. 
2796.. 

—  0-29 
-0-IS 

—  O-22 

20. 

4-0-38 

i     —  -J-- 

29 

Groombr.  231  1.. 

—  O'lO 

4 

Groombr.  2501.. 

—  0-J3 

7 

Groombr.  1879.. 

40-54 

2320.. 

4-0-11 

3373- 

—  O'2I 

-0-17 

1892.. 

4-0-51 

4-0-52 

2343" 

4-0-07 

2007.. 

4-0-52 

4-0-36 

4-0  -09 

5 

Groombr.  3373.. 

-0-13         -0-13 

2368.. 

4/o-oS 

9 

Groombr.  1879..    40-34 

2377" 

4-O'io 

10 

Groombr.  3241.. 

-0-08 

-0-08 

2006..    4-041 

4-0-43 

2099.     +0-53 

July      2 

Groombr.  2343.. 

4-0-28 

J-n-tS 

'5 

Groombr.  3241.. 

—  O"2O 

2348.. 

O'OO 

T^  \J   1  o 

3373- 

—  0-28 

—  0-24 

n 

Groombr.  1879.. 

4-0-40 

2006.. 

4-061 

4-0-55 

10 

Groombr.  2348.. 

-0-15 

16 

Groombr.  3241.. 

-o-oq 

2099.. 

4-0-64 

2368.. 

—  0-26 

-0-23 

3373--    -0-36 

—  0-19 

241  c  . 

—  O'2Q 

'5 

Groombr.  2065.. 
2170.. 

4-0-60 
4-0-28 

4-0-44 

1  1 

T      J- 

Groombr.  2548.. 

7 
—  O'O2 

—  O'O2 

'7 

Groombr.  2825..    —  0-18 

—  0-18 

"9 

Groombr.  2170.. 

—  0-30 

'3 

Groombr.  2548.. 

—  0'12 

—  O'I2 

'9 

Groombr.  2825..    —  o-i6 

—  0-16 

2196..    —  0-18 

—  0-28 

21 

Groombr.  33/3..    —  0-22 

_,  .  Q 

2210..      -0-34 

'5 

Groombr.  2451.. 

4-O'I2 

4-  O'l  2 

3631..    -0-15 

—  O  I  o 

2213..  -0-31 

21 

Polaris  S.P 

—  0-22 

—  0-22 

26 

Groombr.  2415.. 
2440.. 

—0-80 
4-0-08 

-0-28 

29 

Groombr.  3609..    —0-44 
3831..    -0-55 

—  0-50 

XV111 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of'n"  in  1808 — continued. 


Date 

i  O_o 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

Date 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

Date 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

1  SOo. 

1808. 

1808. 

n. 

n. 

H. 

71. 

n. 

n. 

We  s  :  —  am  timied. 

West—  continued. 

West—  continued. 

s 

s 

s 

s 

8 

a 

Sept.   30 

Groombr.  3809.. 

-0-55 

(V  r  i 

Oct.    29 

Groombr.       67..        o  oo 

O'OO 

Nov.   28 

Groombr.     318.. 

+  0-55 

+  0-55 

3831- 

-0-51 

—  o  53 

Oct.       i 

Groombr.  3631.. 

-o-33 

-o-33 

30 

Groombr.  3246.. 

+  0-02 

+  O'O2 

3° 

Groombr.  3590.. 
67.. 

—  0-92 

-079 

—  0-86 

3 

Groombr.   3246.. 

-0-41 

—0-41 

Nov.     5 

Groombr.  3066.. 

+  0*09 

+  °'°9 

419..    —0-87 

5 

Groombr.  3631.. 

-0-5= 

—  0-50 

7 

Groombr.  3066.. 

+  0-07 

+  0-07 

448.- 

-0-86 

6 

—  0-41 

Dec.      2 

Groombr.     577.. 

+  0-38 

+0-38 

9 

.Groombr.  3508.. 
3631.. 

-°'34 
—  0-31 

—0-32 

'4 

Groombr.       67.. 
3590. 

+  0'l  I 

+  0-23 

+  0-09 

4 

Groombr.     577.. 

+0-18 

+  0-18 

3723- 

—  0-06 

H 

Groombr.  3097.. 

—  0-26 

—0-26 

16 

Groombr.     577.. 

+  0-18 

+0-18 

22 

Groombr.  3631.. 

—  0-32 

-0-31 

'9 

Groombr.  4071.. 

+  0-51 

+  0-25 

18 

Groorabr.  3723.. 

—  0-18 

4141.. 

—  0-30 

21 

Groombr.  3590.. 

+  O"12 

3685.. 

—  0-36 

—0-29 

24 

Groombr.       67.. 

—  0-12 

—  O'I2 

3723" 

+  0-17 

+  0-15 

385°.- 

-0-32 

Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of"n"  in  1809. 


Star's  Name. 

R.A.  1809. 

Approx. 
S. 

Tan  5. 

Authority. 

Star's  Name. 

R.  A.  1809. 

Approx. 

Tan  5. 

Authority. 

h     m      s 

O          1 

h     m      s 

o      / 

Groonibridge        129 

o.  33.  15-74 

73-57 

3-48 

N 

Groom  bridffs     2  308 

15-  59-44-79 

76.    7 

4-05 

3 

2J.2 

o.  56.  15-23 

78.39 

4-98 

N 

24.3O 

17.  10.  54-93 

63.    6 

I-97 

4 

2  C  Q 

1.28    2  2  '  I  9 

67-     I 

N 

2A*7 

17.  iq.  14-07 

71.  50 

3-07 

3 

S  I  I       . 

2.   13.  30-38 

**/  •     j 

66.  32 

2-30 

N 

TJ  /  

/           7           •         ' 

17.33.    2'10 

/           Jj 

62.    i 

1-88 

3 

577  

2.41.  17-65 

78.39 

4-98 

N 

2460  

17.37.59-82 

74.20 

3'57 

4 

616 

2.  c6    3d.'  I  A. 

77        I 

4*  1A. 

N 

2  A7A 

17.  4.K.     V73 

4-8.  27 

I  '  I  3 

N 

871 

•'   >v«   JT    *T 

A      11         S'6l 

/  /•      *• 

c6  2  j_ 

D'T 

N 

^T/T  • 

2CJ.4 

/TJ       j  J  j 
l8    I2.47'7Q 

T            / 

64.  20 

2-08 

N 

qio  

T*    J      '                  J 

4..  C  I.  2I"OQ 

}U.    £.t± 

?8.   CO 

C'14. 

N 

*  :>T  j  
1OCC... 

T'     r  7 

18.  38.  53-86 

T 

77-  23 

4-  47 

N 

7      7 

06  1  

T*   J                  vy 
El.    12.    lO'J  3 

/          J7 

62  c^ 

J       .T 

I*QC 

N 

2QOO    .. 

J           J  J      . 

IQ.  32.  59-38 

79.  13 

N 

7 

j      •  *••   **'    *  j 

5.  14.  16-37 

•  J  J 

74-53 

75 

3-7° 

N 

7 

34°9  

7     J         J  7   J 
21.      5.  10-98 

'7          <f 

70.40 

2-85 

3 

"59  

6.  13.  25-81 

79-44 

N 

3426  

2  I.   IO.  24-88 

74.28 

3  60 

4 

1217  

6.  32.    2  06 

77-  ii 

4'39 

N 

3433  

21.   13.      6-65 

77-  53 

4-66 

4 

1219  

6.33.    2-50 

69.    5 

2'62 

N 

3477  

21.23.51-49 

79.32 

5'44 

3 

1490  

8.45.    808 

68.21 

2-52 

N 

35°3  

21.  28.  28-95 

69.59 

2-75 

5 

1650  

10.  18.  29-22 

76.41 

423 

X 

2*11 

21.  30.       2-82 

79.42 

5'5° 

4 

1819  

11.31.42-25 

67.48 

N 

3685  

21.  59.  12-59 

61.  52 

1-87 

N 

1899  

12.  20.  59'00 

59-27 

1-69 

N 

3846  

22.  31.      2-64 

72.40 

3-20 

N 

1917  

12.  33.  IO-3O 

63.45 

2-03 

N 

3850  i  22.31.  5378 

62.  36 

i-93 

3 

1939  

12.47.49-67 

66.28 

2-30 

N 

39Z2  

22.  47.   10'SO 

79-  22 

5'33 

2 

2085  

14.      5.  32-35 

75-3° 

3-87 

4 

3946  

22.  51.  5I-00 

72.    7 

3-10 

2 

2161  

14.44.56-20 

72.46 

4 

4°H  

23-    8.  19-14 

69.  51 

2-73 

4 

2191  

15.    o.  18-24 

72.30 

3-17 

3 

4°73  

23.  20.     9-48 

73-    4 

3-28 

2 

2200  

15.    6.  16-80 

74-37 

3^4 

3 

4'63  

23.45.40-42 

73-21 

3'34 

N 

2280  

IS-  43-47'H 

63.  ii 

1-98 

N 

The  following  note  appears  in  The  Transit  Book,  1808,  Nov.  30  —  The  instrument  was  accidentally  struck  and  moved  in  azimuth. 

RIGHT  ASCENSIONS. 
Determinations  of  "  n  "  in  1 809. 


xix 


Date 

Polar  Star. 

Observed 
Values  ol 
n. 

Adopted 
Values  of 
n. 

Date 
1809. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

91. 

Date 
1809. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

West. 

East  —  continued. 

East  —  amtinued. 

8 

8 

8 

8 

I 

8 

Jan.     1  1 

Groombr.     242.. 

4-0-07 

Apr.      i    Groombr.  1650.. 

-r-o'45 

+  0-45 

J  line   1  7 

Groombr.  2191.. 

4-0-26 

4-0"IO 

577- 

—  0-03 

4-0-03 

2200.. 

—  0-06 

966.. 

4-o-o6 

7    Groombr.  1650.. 

4-0-41 

4-O-41 

'9 

Groombr.  2191.. 

+  0-45 

4-0-37 

22OO        -*-  °"'  ^ 

1     -"    J  f 

16 

Groonibr.     577.. 

+  0-06 

4-  O'OT 

15    Groombr.  1650.. 

4-0-49 

4-0-49 

616.. 

17    Groombr.     242.. 

4-0-07 
4-0-32 

i    •*  **y 

4-0-13 

19   Groombr.  1650.. 
1819.. 

4-0-42 
4-0-91 

+  0-58 

25 

Groonibr.  2200.. 
2308.. 

4-0-39 
4-0-49 

+0-44 

577- 

—  0*05 

29    Groombr.  1819.. 

4-0-39 

4-0-39 

29 

Groonibr.  2308.. 

4-0-23 

4-0-23 

29 

Groombr.     616.. 

4-0-08 

4-0  -08 

May      I 

Groombr.  1650.. 

+  0-55 

+  0-55 

July      i 

Groombr   2308.. 

+  0-2O 

4-0-20 

4 

(  ir>  'oin  hi'.     61  6.. 

4-0-09 

4-0-09 

20 

Groonibr.  2543.. 

+  0-96 

+  096 

5 

Groombr.     616. 

+  0-19 

3 

Groombr.  1917.. 

4-0-28 

4-0-28 

22 

Groombr.  2543.. 

4-0-24 

4-0-24 

966.. 

4-0-17      +°'' 

5 

Groombr.  1819.. 

4-0-30 

23 

Groombr.  2543.. 

4-0-44 

4-0-44 

'3 
>7 

Groombr.     511.. 

4-0-04      +°'°4 

4-0-11 

1917.. 
I939-- 

4-0-44 
4-0-19 

4-0-31 

3' 

Groombr.  2460.. 

4-0-42 

4-0-17 

4-0-30 

18 

Groomlir.     919.. 
966.. 

4-0-10 
+  0-25      4-0-19 

6 

Groombr.  1819.. 
1917.. 

4-0-30 
4-0-44 

4-0-35 

Aug.     4 

Groombr.  2430.. 
2452.. 

-T-0'37 
+  0-24 

4-0-30 

"59- 

4-0'22 

'939- 

4-0-30 

8 

Groombr.  1819. 

4-0-26 

17 

Groombr.  2543.. 

+  0'35 

-f-0'35 

East. 

1917- 
1939.. 

+o'43 

4-0-26 

'9 

Groombr.  2655.. 

4-0-20 

4-0-20 

Feb.     22 

Groombr.    919.. 
966.. 

+  O'23 
4-0-30 

+  0-33 

10 

Groombr.  1917.. 

4-0-41 

1    f\"y  r 

20 

Groombr.  2474.. 

4-0-44 

-t-o'44 

"59- 

+  0-45 

"939- 

4-0-09 

\^        *  S 

21 

Grjombr.  2655.. 

4-0-58 

+  0-58 

26 

Groombr.    966.. 
"59- 

4-0-29 

+  0-27 

4-0-28 

13 

Groombr.  2085.. 
2161.. 

4-0-03 
4-0-03 

+0-03 

27 

Groombr.  2655.. 

4-0-40 

4-0-40 

Sept.     2 

4-0-44 

27 

Groombr.    966.. 
"59- 

+  0  22 

4-0-24 

4-0-24 

'4 

Groombr.  2085.. 

—  0-03 

—0-03 

3 

Groonibr.  2655.. 

4-0-48 

+  0-48 

1490.. 

+0-27 

21 

Groonibr.   1899.. 

—  O'lO 

9 

—  0-06 

Mar.      3 

Groombr.  1159.. 

4-0-31 

40-31 

2280..    4-0-20 

4-0-05 

ii 

Groombr.  3426.. 

—  0-05 

8 

Groombr.  1  1  59.. 
1217.. 

+  0-27 
+0-31 

4-0-29 

22    Groombr.  1899..    —  0-20 
2280..    —  o-io 

-0-15 

3477- 
35"  • 

—  0-05 
—  0-09 

—  0-06 

10 

4-0-32 

27 

Groombr.  2280..    +0-0  1 

4-0-01 

15 

Groombr.  2655.. 
3685.. 

+  0-02 
—  0-17 

—  0-07 

12 

Groombr.  1217.. 

+0-34 

+  0-34 

«3 

Groombr.  1217.. 

4-0-40 

June     3 

Groombr.  2280.. 

—  0-07 

-0-07 

23 

Groombr.  3426.. 

4-0-15 

I21Q  . 

-r-O'37 

3477..    4-0-29 

4-0-23 

7- 

" 

4 

Groonibr.  2280.. 

—  O'lO 

—  O'lO 

3511..    +0-26 

>9 

Groombr.  1219.. 

+  0-25 

+  0-25 

23 

+  °'35 

7 

Groombr.  2280.. 

4-0-04 

4-0-04 

24 

Groombr.  2655.. 

+0-33 

+  0-33 

26 

Groombr.  1650.. 

4-0-46      +0-46 

1  1 

Groombr.  2191. 

—  0-05 

—  0-05 

28 

Groombr.  3685.. 

+o-;8 

4-0-58 

XX 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of"  n"  in  1809 — continued. 


Date 

Olistrved 
Polar  Star.         [  Values  of 

Adopted 
Values  of 

Date 

Polar  Star. 

Observed 
Values  of 

Adopted 

ValllrS  of 

Date 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

1809. 

n.                  ii. 

1809. 

n. 

n. 

1809. 

n. 

n. 

1 

E'ist  —  i-ontinued. 

East  —  continued. 

West  —  continued. 

H 

s 

a 

a 

a 

s 

Sept.  29 

Groombr.  3850.. 

+  0-09 

+  0-09 

Oct.    31 

Groombr.  3  846  .. 

—  0-16 

—  o-i6 

Dec.      4 

Groombr.    129.. 

+  0-44 

1    r\"*  £ 

6  1  6.. 

+  0-27 

T»  35 

Oct.      5 

Groombr.  3850.. 

+  0-16 

+  0-16 

Nov.    i  5 

Groombr.  3433  .. 

—  0'2I 

CV  1  A 

6 

Groombr.  2900.. 

+  O-I  1 

+  0-1  1 

35°3- 

-0-08 

^^  U    I  -L 

5 

Groombr.  3409.. 

4-0-09 

+0-09 

7 

Groombr.  2900.. 

+  0'2O 

+  O'2O 

'9 

Groombr.  3846.. 
4163.. 

+  0-16 
+  0-24 

+  0-27 

8 

+  0-16 

8 

Groombr.  2900.. 

+  0-15 

+  0-15 

359- 

+0-40 

10 

Groombr.  3409.. 

+  0-30 

15 

Groombr.  2900.. 

—  O'O; 

i     p.  •  -  - 

4073.. 

+  0-17 

+0-23 

3846.. 

—  O-O5 

+  0-04 

2O 

T°  23 

4163.. 

+  0'22 

26 

Groombr.  3846  .. 

-1-0-09 

1  1 

Groombr.    129.. 

+  O-2I 

23 

Groombr.  3846.. 
4163.. 

+  0-13 
+  0-27 

+  O-2O 

242.. 

359- 
616.. 

+  0-35 
+0-39 

+  0-12 

+  0-24 

242.. 
359- 

-f-0'34 
+  0-27 

+0-27 

24 

Groombr.  2900.. 

+  O-OI 

+  0-OI 

West. 

28 

Groombr.  3922.. 

+  0-IO 

3946.. 

-0-15 

+  0-04 

27 

Groombr.  3846  .. 
4163.. 

—  O-O2 
+  O"O2 

+0-14 

Nov.  27 

Groombr.  3433.. 

+  0-27 

-j-O'27 

4073.. 

+  0-16 

3° 

242.. 
Groombr.  2900.. 

+  °"43 

—  OM2 

—  O'I2 

Dec.      i 

Groombr.  4024.. 
4°73-- 

+  0-15 
+  OM7 

+  0-16 

30 

Groombr.    871  .. 
961.. 

+  0-09 
—  0-03 

+  0-03 

Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "n"  in  1810. 


Star's  Name. 

R.A.  1  8  10. 

Approx. 
5. 

Tau  5. 

Authority. 

Star's  Name. 

R.A.  1810. 

Approx. 
S. 

Tan  a. 

Authority. 

h    m      s 

0         ' 

h     m      M 

0          < 

Groom.brid.g6       120 

O.  a    IQ-.17 

71.  C7 

V4.8 

N 

Groombrid^e     2214  . 

15.  12.  30-62 

68     4 

2  '4,0 

N 

"•   J  J-    *  7  T/ 

1331 

j  T" 

v^w.        ^ 

T7 

»a7... 

I     2?.  14"Q6 

72.     4. 

1'OQ 

N 

222  C  .. 

15.  16.  10-32 

7  1     54. 

vo6 

r 

*  •   *"  3'  JT    7 

/                T 

J   W7 

/           JT 

j 

j 

1  3Q   .. 

i  21  48-1:8 

8?   CQ 

H'24. 

2218 

1C    21        7'4.? 

74.    Q 

V?2 

•  .  *•  j.  *j-^   3  ^ 

ji  jy 

*T 

J*J'        /    TJ 

/  T          7 

J   j 

359  

I.  28.  26-46 

67-    5 

z'37 

N 

2271  

15.  38.  19-70 

71.46 

3-04 

5 

389  

1.40.      8-36 

49.51 

1-19 

N 

2280  

15.43.48-05 

63.,, 

1-98 

N 

716  

3-25-47'H 

62.35 

i  '93 

N 

2307  

15.59.38-61 

68.    9 

2-49 

4 

961  

5.  12.  1576 

62.53 

1-95 

N 

2323  

16.    7.  1  2-92 

63-  54 

2-04 

4 

1076  

5-  53-44'iz 

65.44 

2'22 

N 

2338  

16.  18.  17-81 

69.    o 

2-61 

5 

1400  

7.50.27-52 

70.  15 

279 

4 

=  347  

16.  21.  18-62 

69-33 

2-68 

5 

H46  

8.  18.  1677 

74-  >7 

3'55 

N 

^373  

16.  39.    0-17 

77-49 

4-63 

,N 

155°  

9.  17.27-31 

70.39 

2-85 

N 

2402  

16.  56.  18-52 

70.46 

2-87 

3 

i77i  

n.  II.  27-17 

65.22 

2-18 

N 

2406  

16.  58.  56-24 

75-4' 

392 

3 

*I802  

1  1-  24.  46-10 

70.23 

2'8l 

B 

2420  

17.    5.22-69 

73-  34 

3'39 

3 

1846  

1  1.  50.  56-14 

71.  18 

2-95 

3 

2424  

17.    6.  24-02 

75-29 

3-86 

2 

1863  

12-    5-5973 

71.  15 

2-95 

3 

2427  

17.    7-44-47 

75-  33 

3-88 

2 

'972  

13.    6.57-20 

68.  18 

2-51 

4 

2534  

18.    9.49-31 

75.46 

3  '94 

2 

2004  

13.21.  51-56 

71.  18 

2-95 

3 

264;  

18.37.    2-51 

63.  22 

1-99 

4 

2005  

13.22.44-05 

7'-    7 

2-92 

3 

2968  

19.47.25-56 

60.  44 

1-78 

3 

2060  

13.  46.  20-65 

69.  16 

2  '64 

3 

2976  

19.49.  22-91 

A 

57-    2 

i-54 

12 

The  position  of  this  star  was  derived  from  Auwers'  rereduction  of  Bradley 's  Catalogue. 
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Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of"n"  in  1810 — continued. 


Star's  Nairn-. 

R.A.  1810. 

Appro*. 
J. 

Tan  8. 

Authority. 

Star's  Name. 

R.A.  1810. 

Approx. 
5. 

Tan  8. 

Antliority. 

ll       111         S 

iq.  52.  17'3I 

0         ' 

?8.  21 

1-62 

7 

Groombridce     3075 

Il           Ml             S 

22     56.  21*21 

0          / 

66  12 

2*27 

2 

3082  

20.    6.    36-3 

72.  14 

3'IZ 

1 

IQQd.  . 

23       O    17*4.1 

63     12 

I  -08 

2 

508;... 

2O.      7.      O'22 

73.  22 

3'3C 

1 

AOQZ 

27        2     28*IQ 

66  13 

2*27 

2 

348;... 

21.  24.  ,2'43 

51.22 

1'2C 

AOAO 

23    11      I  "4.8 

72.  3Q 

3*2O 

3883  

22.  37.  47'3C 

"3.  20 

V34 

2 

TWitw  

4.O78 

23    21     I  8*23 

/  »•  jy 

C7    7O 

I'C7 

N 

3QO2  ... 

22.  42.  I  I  "62 

70.  26 

5-36 

e 

4O8O 

23     21     tC'OC 

7J.     I  I 

t*C* 

iQ22  ... 
' 

22.  47.   I  1-48 

79.  22 

C'«2 

2 

A  1  A  A 

22     3Q.  7  I  MC 

6t   co 

2*O  A. 

3946  

22.51.52-91 

72.    7 

3'io 

3 

T*TT  

•J«  JV'  J1  ^-> 

WT 

Determinations  of"n"in  1810. 


Date 
itio. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  ol 
n. 

Date 
1810. 

Polar  Star. 

Observed 
Values  of 
». 

Adopted 
Values  ol 
n. 

Date 
ilio. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

West. 

West  —  continued. 

West  —  continued. 

a 

s 

a 

s 

a 

s 

•Isn.      i 

Groonibr.  129... 

40-08 

40-08 

Mar.    1  8 

Groombr.  1446.. 

40-30 

i  ?*  ••*  « 

May    21 

Groombr.  1846. 

4o-ii 

1550.. 

4°'I3 

^~  vj  Z  1 

1863. 

+0-36 

4o-zz 

'4 

Groombr.  129  ...    40-13 

+  O'I7 

2214.. 

40-20 

K9- 

40-22 

' 

20 

Groombr.  1550.. 

4O'o8 

4o'o8 

23 

Groombr.  2214. 

40*20 

40-20 

'5 

Groombr.  129... 

40-05 

22 

Groombr.  1076.. 

40-05 

40-05 

359- 
961... 

4  0*00 
40-09 

40-08 

Apr.      4 

Groombr.  1550.. 

4o-25 

24 

Groombr.  2060.. 

40-05 

40-05 

>7 

Groombr.  339  ...    40-10 

4O-IO 

1771.. 

40-30 

27 

Groombr.  2214.. 

4-034 

+°'3+ 

.      4 

Groombr.    961  ..    40-20 

"4 

Groonibr.  1771.. 

40-38 

40-38 

3' 

Groombr.  2214.. 

O'OO 

o-oo 

1076..    +0-09 

40-19 

'5 

Groombr.  1446.. 

40-04 

1446.. 

40-27 

1550.. 

40-05 

-f*  0*0  5 

June     i 

Groombr.  2214.. 

40-26 

40-26 

16 

4-O'2  2 

i   w  *  * 

18 

4o-iz 

z 

Groombr.  1972.. 

40-27 

17 

Groombr.    961..    +o'ii 
1076..    4-0-27 

4"  O°  2  C 

20 

Groombr.  1771.. 

40-I9 

40-19 

2214.. 

40-23 

"T"  O*2  C 

1446.. 

40-37 

3 

Groombr.  2004.. 

40-39 

21 

Groombr.    96  1  .. 

—  0-06 

—  0'06 

*5 

4°''  i 

2005.. 
2225.. 

40-31 
40-27 

40-32 

23 

Groombr.    961.. 

40-12 

40'12 

May      8 

Groombr.  1171.. 
1802.. 

4o-o8 
—  0-04 

40-02 

4 

Groombr.  2004.. 

—  0-04 

25 

Groomlir.  1446.. 
1550.. 

40-27 
40-12 

40-20 

9 

Groombr.  1771.. 
1802.. 

—  0-07 
—  0-04 

—  0-05 

2005.. 
2271.. 

40-21 

40-34 

40-17 

Miir.     8 

Groonibr.  1400.. 

40-31 

40-31 

'4 

Groombr.  1771.. 

40'20 

10 

Groonibr.  2238.. 

40-16 

+0-16 

1802.. 

40'12 

40-16 

'3 

Groombr.  2373.. 

40-23 

40-23 

12 

40-23 

•7 

Groombr.  1446.. 

40-27 

4o-  1  c 

20 

Groombr.  1802.. 
1846.. 

40-22 
40-17 

40-26 

>4 

Groombr.  2373.. 

40-09 

40-09 

'550- 

40-03 

1863.. 

40-40 

'5 

Groombr.  2373.. 

40-08 

40-08 
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INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of"n"  in  1810 — continued. 


Date 
1810. 

Polar  Star. 

Observed 
Values  of 
11. 

Adopted 
Values  of 
n. 

Date 
1810. 

Polar  Star. 

Observed 
Values  of 
m. 

Adopted 
Values  of 

n. 

Date 
1810. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

West  —  continued. 

West  —  con  tin  ued. 

West  —  continued. 

s 

s 

8 

K 

s 

g 

June    1  6 

Groombr.  2373..'   -|-O'I2 

+  O'I2 

July    23 

Groombr.  2424..    —0-03 

Oct.    29    Groombr.  3922  .. 

+  0-09 

2427- 

—  o'o6 

~~"  004 

30 

3883- 

-0-I5 

O'OO 

17 

Groombr.  2280.. 

—  O'lO 

3922.. 

+  0-05 

2373-- 

+0-09 

O'OO 

Aug.     3 

Groombr.  2424  .. 

—  0-05 

2427.. 

—  O'O2 

—  0*03 

Nov.     9 

O'OO 

20 

Groomlr.  2280.. 

-f  0-16 

2373- 

+0-17 

+  OT7 

5 

Groombr.  2534.. 

—  O'OI 

—  O'OI 

16 

+  0-08 

23 

Groombr.  2280.. 

+  0'10 

10 

Groombr.  2402  .. 

+  0'03 

17 

Groombr.  3883  .. 

+  0-08 

+  0-08 

2338. 

+  0'22 

+  0-1  6 

2424.. 

—  0'08 

—  O'OI 

2347- 

+  0-15 

2427..    +0-01 

East. 

24 

Grooiubr.  2280.. 

+  0-29 

+  0-29 

1  1 

Groombr.  2534.. 

—  0-04 

—  0-04 

Nov.   23 

+  0-14 

30 

Groombr.  2280.. 

—  O'l  I 

30 

Groombr.  2534  .. 

+  O-QI 

+  O'OI 

24.06.. 
2420.. 

+  0-04 
+  0-04 

—  O'OI 

3> 

Groombr.  2645  .. 

+  0-04 

+0-04 

25 

Groombr.    337.. 
389- 

+  0'IO 
+  0'22 

+  0-14 

26 

337- 

+  0-09 

July      2 

Groombr.  2406.. 
2420.. 

-f-o-03 
+  0-09 

+  0-06 

Sept.  2-1  1 

O'OO* 

7 
8 

Groombr.  2406.. 
2420.. 

Groombr.  2406.. 
2420.. 

-0-17 
—  0-19 

+  0-11 

+0-08 

—  0-18 

-t-OMO 

26 

27 
3° 
Oct.      i 

Groombr.  3946  .. 
3975- 
3994- 
3082.. 
3082.. 
3082.. 

—  0'12 

o-oo 
—  0-03 
—  0-08 

O'OO 

-0-09 

—  0-05  ' 

30 
Dec.      2 

Groombr.  4078  .. 

337- 
716.. 

337- 
7.6.. 

—  O-lg 

+  0-09 

—  0-06 

—  °'°3 
—  0-04 

—  0-05 

'3 

Groombr.  2307  .. 

—0-03 

—  O'O2 

4 

3975- 

3994- 

4005  .. 

o-oo 
—  0-06 
—  0-09 

9 

Groombr.  4040  .. 
4080.. 

-f-O'II 

—  o'03 

+  0-04 

2323- 

—  o-oi 

4144.. 

—  O'02 

14    Groombr.    337.. 

4-0-07 

«4 

Groombr.  2307  .. 
2323- 

+  0-13 
-f  ox>6 

+  0'IO 

6 

7 

Groombr.  3085  .. 
3085.. 

+  0-14 

—  0-04 

16                      337-    +0-12 
23                     .337-    +o-°5 

+  0-08 

8 

2968.. 

+  0-12 

'5 

-f  0-06 

13 

2996.. 

3975- 

+  o'o6 

+  0-27 

24    Groombr.  3902  .. 

+  0'II 

3994- 

-0-08 

4040.. 

+  0-15 

+  0-18 

18 

+0-06 

4005.. 

—  O'22 

—  °'°3 

4080.. 

+  0-36 

4144.. 

—  O'24 

'9 

[Groombr.  2424  .. 
242".. 

—0-04 
+  0-08 

+  0'02 

18 

3946.. 
3975- 

—  o-io 

-0-15 

27 

Groombr.  4040  .. 

+  0-03 

+  0-03 

3994- 

—  0-09 

4005- 

—  0-02 

21 

—  O'OI 

4144.. 

—  O-OI 

30 

Groombr.    716.. 

+  0-01 

+  0'OI 

*  As  there  was  no  material  from  which  to  de  rive  a  value  of  "m  "  between  these  dates,  n  value  of  os'oo  was  adopted,  and  the  clock  errors  were  derived 
from  all  stars  for  which  reliable  places  could  be   obtained  to_represent,  as  near  as  piss-il'le,  the  mean  N.  P.D.  of  the  day's  observations. 
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Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n"  in   1811. 


Star's  Nairn-.                     R.A.  1811. 

Approx. 
8. 

Tan  J. 

Authority. 

Star's  Name. 

R.A.  i*n. 

Approx. 
S. 

Tun  8. 

Authority. 

h    m     s 

o.  30.  25*40 
o.  30.  54-05 

-  4-56-58 
.  7.33-55 
.23.44-86 

•35-    9"'3 

.  36.  2  I  '03 

•4-'.    ^53 
-  44-  57-67 
.48.  38-08 
.55.  16-09 
z.    1.30-17 
2.28.44-35 
2.41.  32-39 
2.51.4578 
2.52.35-67 
2.54.    6-90 

>  47-  36-94 
3.56.50-31 
4.  1  6.  19-60 
4.23.38-20 
4.  40.  49-28 
4.48.40-30 

5-  39-    6  7° 
5.53.50-16 

6.  13.  46-68 
7.28.  16-55 
7-34-  3  ''62 

0        ' 

64.50 

65.    7 
76.34 
77-44 
77-    o 
74-39 
77-15 
74-  24 
74-33 
78.26 

?8.  '  7 
77.22 

67.  I 

78.39 
73.40 
73.28 

73-3' 
73.    2 
75-37 
71.29 

75-34 
73.28 

73-4' 
75-33 
65.44 

79-44 
80.  19 
79.58 

2-13 
2-15 
4-19 
4-60 
4-33 
3-64 
4-42 
3-58 

3'6i 
4-89 
4-82 
4-46 
2-36 

4-98 
3'4' 

3'37 
3-38 
3-28 
3-90 
2-99 
3-88 

.V37 
3-42 
3-88 

2'22 

5'52 
5-87 
5-65 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
N 
N 

9 

2 

3 
4 

5 

2 

N 
4 
7 

N 
N 

4  k 
6 

Groombridge     1369  

h     in      s 
7.35.12-1* 

7-35-  54'92 
7-37-'9'54 
7.57.49-70 
8.53.35-26 

8.  56.35-4° 
9.22.21-93 
9.  25.  51-60 
9.  41.  1  1*90 

12.  II.  32-03 

12.  16.  13-66 

12.33.   <5-65 
12.  39.  12-17 
13.51.2472 
14.22.      9-85 
14.41.41-54 

16.  17.25-97 
16.46.13-47 
16.  57.  23-11 
17.    o.    5-86 
17.    4.24-18 
17.    5.21-30 

21.      5.  25-00 
21.43.28-77 
21.44.57-85 
21.46.  31-55 
21.  46.   51-69 

O          ' 

72.  19 

72.    9 

74-  24 
70.44 
67.  53 

73-43 
70.    8 
70.    5 

73.46 
64.43 
64.51 
63-45 
63.49 
63-43 
42-  39 
38.44 

75-4' 
74-  '4 
73-  '3 
73-  25 
73.27 

73-34 
62.  32 
64.  1  8 

64.  21 
63.50 
64.      , 

3-14 
3'»« 

3-58 
2-86 

2  46 

3-43 

277 
2-76 

3'43 
2'12 
2-13 

2-03 
2-04 
2-03 

o  92 

0'80 
3-92 

3'54 
3-3I 

3-36 
3-37 

3'39 
I-92 

2-08 
2-08 
2-04 
2-05 

2 
2 

N 

2 

N 
3 

2 

N 
N 

2 

N 

2 
2 

N 
N 

2 

3 

2 

6 
6 

2 
2 
2 
2 
3 

1370... 

276 

1374  

186  

H»3  

ICIO... 

t*8 

33°  

37O 

I  CI7... 

3/y  
181 

I  C?7... 

i"3  
502  

I564  
I?86... 

409.- 

A?O 

l87   V.. 

TJU  

4   -  2 

1888  

±  60 

IQ17... 

r  *7 

IO26... 
"' 

C77 

2067... 

\!1  
002  

604  

609  
771 

21  16  

2IC2... 

23^6..  . 

2388  .. 

?8± 

24.O4..., 

8l6 

24.1  I  .., 

2±l8   .. 

800 

24.2O     . 

OH 

34.IO     . 

IO3O 

3?88    . 

1076 

t  CQ4. 

I  I  SQ 

3603... 

17C  r 

360? 

n68 

Determinations  of  "  n"  in 


Date 
itii. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  ol 
n. 

Date 
1811. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
ifn. 

Polar  Star. 

Observed     Adopted 
Values  of    Values  of 
n.                 n. 

East. 

East  —  continued. 

East  —  omt  inued. 

3 

s 

8 

a 

s 

s 

•I;m.       6 

Groombr.    602.. 

+  0-09 

Jan.    19 

Groombr.  537... 

—  O-2A 

Feb.      3 

Groombr.    537.. 

—  0-22 

604.. 

+  0'I  I 

602...    +0-07 

836.. 

—  0-08 

609.. 

+  0-03 

+  0'o6 

836...    +0-05 

1  369.. 

—  O'O2 

—  O'l  I 

836.. 

—  o-io 

911...      —0-02 

^  0*03 

1370.. 

-0-13 

II 

1076.. 
Groombr.  602  ... 

+0-17 
+0-18 

20 

1076...    —  o-oi 

537...  -0-05 

4 

Groombr.  5  3  7  ... 
848... 

—  O-07 
+  0'02 

—  O'02 

604...    +0-10 

+  0-14 

24 

Groombr.  537  ...    —  o'io 

—  o-io 

«3 

Groombr.    848.. 

+  0-07 

1369.. 

—  O'lO 

—  0'06 

16 

+  0-17 

27 

Groombr.  911... 

+  0-07 

+  0-07 

1370.. 

-0-15 

18 

Groombr.    911.. 
1076.. 

+0-03 
+0-37 

+  O-2O 

Feb.      i 

Groombr.  836... 
911... 

-0-15 
—  0-O5 

—  o-io 

16 

Groombr.  1369.. 
'370- 

+0-01 

-0-23 

—  O'll 
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INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of'n"  in  1811 — continued. 


Date 
1811. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  o 
n. 

Date 
1811. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  o; 
n. 

Date 
iSn. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

East  —  continued. 

East  —  continued. 

East  —  continvi'i/. 

a 

8 

1 

s 

I 

s                  s 

Feb.    1  8 

Groombr.    771. 
784. 

-0-17 

+°'°3 

Mar.   24 

Groombr.  1564  .. 
1586.. 

+o'o6 

+  0-09 

June    13  j  GroomVir.  2418. 
2420. 

—  0,2       , 
-0-09 

890. 

O'OO 

—  0*04 

1030.. 

—  O'O2 

25 

Groombr.  1355..    +0-06 

15 

Groombr.  2338. 

—  0'29 

1413..    +o-2i 

+  o    4 

2404.. 

-0-27 

-0-32 

'9 

Groombr.    848.. 

"59- 

'374- 

+  0-05 
+  0-08 
+0-23 

+  0-05 

29 

Groombr.  1355.. 
'4'3- 

+  0-05 
+  0-26 

16 

2411.. 

—  O'4O 

-0-24 

22 

1510.. 
Groombr.    848  .. 

—  0-18 
—  0-09 

3° 
Apr.      3 

'355-- 
HI3- 
1517.. 

+  0-18 
+  0-03 

+  O'12 

20 

Groombr.  2418.. 
24.20.. 

-0-24 

—  0-08 

—  0-16 

"59- 

o-oo 

5 

1517- 

+  0,2 

T 

«374- 
1510.. 

+  0'I  I 
—  O'll 

+  0-02 

9 

Groombr.  1517.. 

-0-17 

-0-17 

22 

—  O'20 

1564.. 

+  0-2! 

18 

Groombr.  1557. 

+  O'OI 

+  O'OI 

24 

Groombr.  2336.. 

—  0,2 

25 

Groombr.  848  ... 

+  0-08 

+o'o8 

2404.. 

-0-30        -0-23    | 

21 

+0-09 

241  1.. 

—  O'26 

27 

Groombr.    848.. 

+°'°4 

"59- 

+  o'o8 

23 

Groombr.  1926.. 

+0-17 

+0-17 

25 

—  O'2I 

'374- 

+  0-I2 

1510.. 

+  0-02 

+  O'I  I 

24 

Groombr.  1926.. 

+  O'22 

+  O'22 

July      5 

Groombr.  2336.. 

—  0-16 

—  0-16 

1564.. 

+0-18 

1586.. 

+°'23 

27 

Groombr.  1888.. 

+  0-21 

9 

Groombr.  2336.. 

—  0-29 

^—  C\"t  A 

1926.. 

+  OM7 

+  o  19 

2411.. 

—  0'20 

—  o  24 

Mar.      i 

Groombr.  1  159.. 

+  °''3 

1564.. 

+o-24 

+  O'22 

May    1  1 

Groombr.  1926.. 

+  0-15 

+  0-15 

12 

Groombr.  2336.. 

—  0-14 

f\  •  -y  -y 

2 

3 

1586.. 

Groombr.  1  159.. 
"374- 

+0-19 

+0-09 
+0-19 

+  °'H 

+  OMO 

12 

13 

Groombr.  1873.. 
1888.. 

Groombr.  1917.. 

+  0-3I 

+  °-34 

+  0-06 

+  0-32 
+  0-06 

July    19 
to  Nov.  3 

4 

2411.. 

Groombr.  3410.. 

—  0-30 
-0-32 

^^  \J   Am 

-0,5* 

'7 

Groombr.  1917.. 

+  O-IQ 

+  0'IO 

3588.. 

—  O'26 

-0-26 

4 

Groombr.  1  159.. 

+  o-o6 

+  o-o6 

3594- 

—  O-2O 

26 

+  0-23 

10 

Groombr.  1374.. 

+  °'°4 

Nov.     7 

—  o'3O 

1564.. 

+0-14 

+  O'1O 

28 

Groombr.  1917.. 

+  0^36 

+  0-36 

1586.. 

+  O,2 

9 

Groombr.     120.. 

—  0-4I 

June     3 

Groombr.  2067.. 

-0-27 

-0-27 

10                   3410-. 

—  0-4I 

13 

Groombr.  1355.. 

+  0-28 

3588.. 

-0,7 

-°'35 

1368.. 

+  0-09 

+  0*19 

5 

Groombr.  2067.. 

—  0-28    j  —0-28 

3603.. 

—  0-36 

3607.. 

—  0-40 

16 

Groombr.  1374.. 

+  0'l8 

7 

Groombr.  2116.. 

—  0-19 

n  *  t  I 

1564.. 

+  °'°4 

+  0-19 

2152.. 

—  O'24 

^—  U  91 

13 

—  0'2I 

1586.. 

+°'35 

8 

Groombr.  2116.. 

—  0-33 

—  °'33 

15 

Groombr.     379.. 

—  O'O2 

'7 

Groombr.  1355.. 

+  O,O 

392.. 

+  0-I4 

—  -  O'O~ 

1564.. 

+  0-09 

+  O'IO 

12 

Groombr.  2418.. 

-0-33 

_  Q'  22 

4°9- 

-0-23 

^^             / 

1586.. 

+  O,2 

2420.. 

—  O'll 

430.. 

—  o,g 

*  As  there  was  no  material  from  which  to  derive  the  value  of  "  n,"    the  value  — o''i5 
bearing  on  the  question. 


was  adopted  after  a  careful  consideration  of  all  the  data 
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Determinations  of"n"  in  1811 — continued. 
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Date 
iSn. 

Polar  Star. 

Obwnred 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 

iSi  i. 

Polar  Star. 

Oliserve.l 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1811. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Nov.    1  6 

GroomW.    286.. 

s 
—  015 

8 

Nov.  24 

Groombr.    577.. 

s 
—  0-19 

s 
—  0-19 

Dec.     1  4 

Groombr.    276.. 

s 
+  0-03 

s 
o-oo 

338.. 

—  0-18 

383-- 

—  0-03 

379- 

o-oo 

Dec.      2 

Groombr.     1  1  8.. 

—  o-o  i 

19*- 

—  O-I2 

-0-13 

120.. 

—  0-25 

—  o  13 

'9 

o-oo 

409.. 

-0-17 

430.. 

—  0'2I 

452.. 

—  O'll 

4 

Groombr.    577.. 

—  0-03 

—  0-03 

22 

Groombr.    577-. 

—  O-OJ 

—  0-05 

21 

-0-14 

• 

O'OO 

21. 

—  O'ZO 

22 

Groombr.    286.. 

—  0-08 

5 

338.. 

—  0-24 

—  0-15 

469.. 

-0-14 

9 

Groombr.    577.. 

O'OO 

O'OO 

25 

Groombr.    577- 

-0-34       -0-34 

Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n  "  in  1812. 


Star's  Nan.-. 

I!.  A.  iSiz. 

Appro*. 

Tan  J. 

Authority. 

Star's  Nnine. 

R.A.  1812. 

Approx. 
S. 

Tan  8. 

Authority. 

ll       111         8 
0.55.      7-28 

o.    7.  51-68 

I.      5.      1-22 
I.  22.   12  83 
I.  36.  26-56 
I.44.2I-97 
2.32.      2-39 
2.37.41-15 
2.39.  54-82 
2.41.3978 

3-  26.  34-29 
3-42.    i'33 
4-    5-2895 
4.    8.  50-82 

4-  '3-    571 
5.47.56-64 
5.55.    2-60 
6.    i.    4-87 
7.45-3362 
7.45.40-07 
8.  14.    6-43 
8.  15.15-52 
8.42.    7-45 
10.  28.  15-22 
11.36.54-15 
11.46.59-93 
1  1.  48.  28-20 

12.  33.  I8-3I 

88.  IS 

7  5-  '3 

76.34 
73-  '9 
77-  >5 
76-59 

70.  57 
72.  6 

7«-  54 
78.39 

71.  o 

75-52 
7-.  ii 
78-33 
76.  33 
76.31 

72.  59 
75-  5 
63-36 
63.36 
69.56 

67.  55 
66.43 
69.  26 
62.27 
62.36 
62.  31 

63-45 

33-69 

379 
4-19 

3'34 
4-42 

4'33 
2-90 
3-10 
3-06 
4-98 

2  '90 
3-98 
4-40 
4'94 

4-18 

4-I7 
3-27 

375 

2-02 
2  -O2 
274 

*'47 
2-32 
2-67 
1-92 

•'93 
1-92 
2-03 

N 
4 
4 
3 
4 
3 
3 
3 

N 
3 

2 

3 
3 
3 

2 
2 
2 
I 
I 

3 

2 
2 
2 
2 
2 
2 
N 

Groombrid<Te     2075  

ll       111         S 

13.  57-43-22 

14.  6.  24-10 
14.29.39-80 

15-  o-  373 

15.  I.  8-22 

"5-  5-36-54 
16.  3.  37-66 

16.  5.33-18 
16.  13.33-83 
16.  17.45-63 
16.  27.  24-27 
16.  36.2773 
16.  51.  37-82 
16.  58.  27-98 
16.59.59-62 
17.  i.  8-38 

'7-  5-  '5-83 
18.  57.  36-88 

18.  59.47-63 

19-  3-  470 
19.  15.  1-80 
19.  56.  6-38 

19.  57.  30-74 
20.  18.  17-52 

20.37.42-15 
20.43-21-45 
20.56.47-55 

20.  57.  58-97 

0         / 

69-35 

69.  46 
66.  13 
66.31 
66.  39 
66.31 

70.38 
70.46 
66.  51 

73-5' 
71.48 

79-21 
77.50 
74-35 
74-46 
74-34 
77-  55 
73-5° 
75-3' 
73-52 
62.  52 
63.    i 
63.  16 

70.   12 
66.41 

69.    4 

75-  " 
75-    o 

2-69 
27I 
2-27 
2-30 
2-32 
2-30 

2-85 

2-87 

2'34 
3-45 
3-04 
5'33 
4-64 
3-63 
3-67 
3-62 
4-67 

3'45 
3-87 
3-46 
I-95 
1-96 
1-99 
278 
2-32 

2-61 

378 

373 

2 
I 

3 

2 
2 

3 
3 

6 
4 

2 

3 
3 

2 
2 

4 
3 

2 
I 

6 

4 

2 

3 
i 
i 

2 
2 

2087... 

276 

21  12... 

2  1QO... 

;x  ; 

2102  

J.O1 

2IQO  

?A7 

2512  

C62 

2tIQ,.. 

>"  
coo 

112Q... 

C77 

2277... 

7l8   .. 

2«r6 

758  
807  
820  
83I  

'°59  
1082  

>"4  
1386  
1388  
'435  

'439  
1481.., 

2372  
*39'  
2405  
2410  

24'3  
2419  

2752  ... 

2763  

2775  
2821  

3019  
3025  
3168  
3267  
33°«  
3377  
3384  

1669  
1826  
1838  

•843  
'9'7  
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INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 


Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n"  in  1812 — continued. 


Star's  Name. 

R.A.  1812. 

Approx. 
5. 

Tan  5. 

Authority. 

Star's  Name. 

R.A.  1812. 

Approx. 
8. 

Tan  5. 

Authority. 

Groombridge     3478 

)l        111          S 

21     23     C3'8? 

o       / 
7C.  4.C 

VQ4. 

A 

Groombridge     3733    • 

li     ra      s 
22     IO        5  '4.4. 

71     31 

2  'QQ 

2 

34.70    .. 

21     23     ?i'Q2 

76    17 

4.'IO 

A 

373  C 

22     IO    2Q'2I 

7C.  31 

'    77 
3-87 

7 

3486... 

21.  24.  56'6o 

7C.  IO 

378 

A. 

i/5> 
37CO  

22.   I  C.   1JQ'3Q 

7C.  32 

3'88 

•2 

JCIQ  

21.  3O.  4.1'74 

77.    6 

4/37 

1 

37Q6... 

22.  22.  52^46 

1 
76.  2Q 

4,'  1  6 

2 

•JCCg       . 

21    36   29'8i 

70    28 

2-82 

2 

3821 

22    26    SI'33 

76    37 

4.'2O 

2 

3648.  .. 

2  I.   ;.t.      I   OQ 

78.  38 

4.  -q8 

3 

38C7  . 

22     33       Q'4.O 

74.    24. 

3-1:8 

5660... 

21.  CC     C8'2O 

74-    6 

VCI 

2 

4.086 

23    23     36'68 

76  ci 

4,-28 

2 

5667... 

21.  56  CV7? 

7Q.  2C 

C'2C 

3 

4.080 

23    24.    33'68 

76    46 

4-'2C 

2 

371  I.., 

22.    4.  4.8'Si; 

73    4-Q 

V4.C 

3 

4.1  C4... 

454 

23.  4.3     21'68 

74-    IO  ' 

v6i 

5 

i 

Determinations  of"n"  in  1812. 


Date 
1812. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

Date 
1812. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
lisa. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

East. 

East  —  continued. 

East—  continued. 

s 

s 

a                  s 

s 

a 

Jan        i 

Grooinbr.     577.. 

—  0-24 

—  0-24 

Mar.     9 

4-0'02 

Apr.    1  7 

Groombr.  1826..    4-o'2i 

i838..;   4-o'OA 

4-O'O2 

6 

—  O-I2 

'3 

4-O-O2 

1843.. 

—  0'20 

15 

Groombr.  1481.. 

4-0-02 

+  O'02 

12 

—  O'I2 

19 

4-0-02 

22 

O'OO 

'9 

Groombr.     383.. 
4°4- 

—  O'O2 
-f-O'02 

0  00 

25 

Grooinbr.  1386.. 

+0-06 

May      3 

Pol.  S.P.  &  Pol. 

4-0'og 

+0-09 

1388.. 

-0-15 

20 

O'OO 

H35- 

—  O'O2 

O'OO 

6 

Groombr.  1826.. 

O'OO 

1439.. 

4-0'I3 

1838.. 

4-0-28 

4-0-07 

26 

Groombr.     334.. 

—  O'OI 

1843.. 

—  0-07 

569.. 

+  0-04 

26 

Groombr.  1386.. 

—  °'°3 

807.. 

-0'13 

—  0*04 

1388.. 

-0-14 

7 

Groombr.  1917.. 

4-0-32 

4-0-32 

820.. 

—  0-O7 

'435- 

—  o'og 

—  0*07 

1481.. 

—  O'OZ 

8 

Groombr.  1917..    4-0-1  8 

4-o'i8 

Feb.    10 

Groombr.     718.. 

—  0'2I 

807.. 

-0-14 

—  0-14 

April     8 

Groombr.   143;.. 

—O'OI 

831.. 

—  o'o6 

1439- 

4-0-08 

—  0-04 

West. 

1669.. 

-  0-19 

18 

Groombr.     758.. 

+  0-09 

May    1  3 

+0-38 

831- 

+  0-07 

'     ° 

12 

Groombr.  1435.. 

—  0-21 

1669.. 

—  0-09 

—  0-15 

'4 

4-0-38 

23 

+  O'OI 

«4 

Groombr.  1826.. 

—  O'l  I 

20 

Grooinbr.  1917.- 

4-0-38 

4-0-38 

»4 

Groombr.  1059.. 

+  °'°4 

1838.. 

4-0'IQ 

—  0-07 

1082.. 

—  o'o6 

—0-05 

1843.. 

—  O'20 

23 

4-0-08 

1114.. 

-0-13 

April  15 

Groombr.  1669.. 

-0-14 

30 

Groombr.  2075.. 

-0-32 

0*22 

Mar.      i 

-0-05 

1826.. 

O'OO 

2087.. 

—  O'l  2 

1838.. 

4-o'oi 

—  O'O2 

8 

Groombr.  1481.. 

+  0'02 

+  0'02 

1843.. 

4-0-03 

June     i 

Pol.  S.P.  &  Pol. 

—  o'i6      —  o'i6 

RIGHT  ASCENSIONS. 
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Determinations  of"n"  in  1812— continued. 


Date 

i8iz. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  o! 
n. 

Date 
1812. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  ol 
n. 

Date 
iSiz. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

\\Yst     continued. 

West  —  continued. 

West  —  continued. 

8 

8 

1 

s 

1              S 

s 

June     3 

—  0'12 

July    2  1 

Groombr.  2410.. 
2419.. 

+0-09 
+  0-23 

+  0-16 

Sept.  13 

Groombr.  3648..    +o'ii 
3667..    —  o'o8 

+  °'°4 

6 

Polari^  S  1' 

—  O'lO 

—  O'lO 

3711..    +0-08 

7 

Groombr.  2312.. 

—0-13 

26 

Groombr.  2752.. 
2775- 

+  o'i6 
o-oo 

+0-08 

'4 

Groombr.  2821  .. 

—  0x37 

2319.. 

—  O'2» 

—  O'I7 

3667  ..           O'OO 

Aug.      i 

+  o'o8 

3796..    —  0-08 

—  0-05 

9 

Groombr.  2319.. 

—  O'll 

—  O'll 

3821  .. 

—  0'13 

'4 

+0-14 

3857- 

+  °'°3 

10    Polaris         

—  O'I7 

—  O'I7 

/ 

/ 

'5 

Groombr.  2752  .. 

+  0-24 

1     Q1  1    t 

19 

—  0-05 

'3 

Polaris  S.P  

—  0-09 

—  O'og 

2775- 

+  0-04 

Oct.      2 

-0-13 

1  4    Pi.l.  S.P.  A-  Pol. 

—  0-07 

—  0-07 

'7 

Groombr.  2752  .. 

+  0-26 

+  0-10 

3 

-0-13 

•5 

Pol.  S.P.  A  Pol. 

+  0'OI 

+  0'OI 

2775  •• 

—  0*07 

4 

Groombr.  3267  .. 

—  0-13 

22 

Groombr.  2329.. 

+0-13 

18 

Groombr.  2752  .. 

+0-28 

+  0-18 

3486..    -0-14 

-0-13 

23 

2132.. 

+0-25 

2775- 

+  0-08 

3519" 

—  O'12 

2190..    +0-15 

, 

2192.. 

+0-05 

' 

'9 

Groombr.  3168.. 

+  0'I  1 

+  O'I  I 

8 

Groombr.  4086  .. 

+O'O2 

—  0*06 

"99- 

+0-25 

4089.. 

—  0-14 

2329- 

-0-15 

20 

+  0-08 

28 

Groombr.  2190.. 
2192.. 
2199.. 

-0-13 

—  0-04 

+  O'IO 

—  O'O2 

22 
24 

Groombr.  3168  .. 
3019.. 
3019.. 

+  0-09 
-0-15 

+  0-IO 

+  0-05 

9 
'3 

Groombr.  2763  .. 
Groombr.  2763  .. 

—  0-16 
—  o-io 

—  O'i6 
—  o-io 

July      3 

Groouibr.  2329  .. 

+0-24 

-f-O'28 

3267.. 

+  0'IO 

'5 

Groombr.  3519.. 

—  O'22 

^—  C}'9  I 

2356.. 

+0-32 

3301.. 

+  O'I2 

3660.. 

—  0'2I 

^^  \J    £i  1 

7 

Groombr.  2329  .. 

+  o'o6 

Sept.     i 

+0-09 

16 

Groombr.  4086  .. 

—  o'o6 

^—  cvo*7 

2356.. 

+0-26 

+  0-25 

4089.. 

—  0-09 

^^  \J   \J  / 

2405.. 

+0-42 

6 

Groombr.  2821  .. 

+  0'I3 

+  0-13 

23 

—  0-07 

8 

Groombr.  2329.. 

+  O'I  I 

7 

+  0-05 

26 

Groombr.  3486  .. 

—  0-04 

2356. 

•4-0-08 

+  OM6 

4086.. 

—  O'IfJ 

—  O*O7 

2405.. 

4-0-29 

8 

Groombr.  3301  .. 

—  o-oi 

4089.. 

—  O'O2 

3667..    -0-03 

—  O'OI 

ii 

Groombr.  2337.. 

+o'i6 

3711.. 

O'OO 

29 

Pol.  S.P.  &  Pol. 

—  0-03 

—  o  "O  ^ 

2410  .. 

-4-0-18 

4-O'i6 

2413. 

+  0'I2 

1  1 

Groombr.  2821  . 

—  0-06 

3' 

Groombr.  3735  .. 

—  O'lO 

—  o-io 

Z4'9" 

+0-19 

3301..    4-0-21 

3667..    4-0-1  1 

+0-04 

Nov.     7 

Groombr.  3377  .. 

-0-17 

'5 

Groombr.  2337  .. 

+0-15 

3711  ..    —  0-08 

3756.. 

-0-23 

—  0-19 

2372.. 

+  007 

36.. 

—  0-16 

2391  .. 

+  O-O2 

+  0'I2 

12 

Groombr.  3301  ..    —  o'O2 

"9 

2372.. 

+0-15 

3648..    —o-oi 

10 

Groombr.  3377  .. 

—  O'lO 

2391.. 

+  0-22 

3667..    +0-07      +  o'oi 

13*4- 

—  0-07 

371  1  ..        o-oo 

3478- 

—  0'2J 

—  0-14 

20 

+  0-14 

3733-    +o-oi 

3479- 

—  o-i6 
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INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of'n"  in  1812 — continued. 


Date 
1812. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Valui'S  of 

Date 
1812. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

Date 
1812. 

Polar  Star. 

Observed 
Values  of 

Adopted 
Values  of 

n. 

n. 

n. 

n. 

7i. 

71. 

West  —  continued. 

West  —  continued. 

West  —  continued. 

8 

s 

8 

a 

s 

S 

Nov.    1  5 

Groombr.  3735  •• 

+  0-10 

Nov.  21 

Groombr.  3735  .. 

—  OM2 

—  O'I2 

Dec.      6 

Groombr.  3478  .. 

—  °'°3 

4-  O'OI 

404.. 

+  0-09 

+  0-04 

3479- 

+  o-o6 

569.. 

—  o-o6 

22 

Groombr.  3735  •• 

-0-15 

404.. 

—  O'O5 

7 

Groombr.    404.. 

—  O'OI 

—  O'OI 

'9 

Groombr.    547  .. 

—  0-05 

547- 

+  0-03 

—  O'  I  I 

562.. 
569.. 

—  0-19 
-0-25 

—  0-16 

562.. 

—•O-27 

8 

Groombr.    758.. 

—  0-06 

—  0-06 

24 

Groombr.  4154.. 

—  0-05 

—  O-O5 

20 

Groombr.  3377  .. 
3384- 

—  0-16 
+  O-QI 

—  0-08 

28 

Groombr.  3478  .. 

—  0-06 

—  0-06 

'3 

Groombr.    547  .. 
758.. 

-0-23 
—  0-03 

-0-13 

Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of  "  n"  in  1813. 


Star's  Name. 

R.A.  1813. 

Appro*. 
S. 

Tan  8. 

Authority. 

Star's  Name. 

R.A.  1813. 

Approx. 
8. 

Tan  S. 

Authority. 

h     m      s 

C         1 

h    ni      s 

O         / 

Polaris  (235)  

o.  5  5.  2  1*29 

88.  19 

-    .-. 

N" 

Groombridcje     2193 

1C.      I     C.4'28 

7C.  4.5 

7-Q7 

I 

3             •   3T 

/  J     T  J 

240  1  ... 

l6.   CC.  55'sO 

67.  46 

2'45 

2 

Groombrid«e       126  

O.  72.  28*94 

He  c 

3-7  1 

24  1  2 

J  J      J  J    J 

17      o      7*38 

6q.  28 

T  J 

2-67 

2 

21  C..., 

O    CI     36"82 

•  33 
73*  22 

/  * 

3  "I  A. 

2640 

/  •            '        /     J 

18.  35.  37-74 

/: 

6c.  iq 

/ 

2-18 

N 

436... 

3        3         3 
I     40     I7'6o 

63.  29 

3T 
2"OO 

N 

2980 

IQ.  CO.      3'OC 

7       7 

80.    3 

c/71 

2 

516  

•    T  7-         / 

2.  17    1  3-70 

7O    27 

2*82 

r 

3OO7... 

73        y    j 
IQ.  54.  2q'l8 

80.    i 

J    1 

5-68 

2 

J 

C73... 

/  -     j  i 
2    41  .     <L*2  C 

/     •  *  / 
C  1     CO 

I-28 

3 

N 

3O  C  I 

7     JT         7 
2O.      2.  22-25 

63.  21 

'99 

3 

*•  T1  •     T     3 

3.  A  2       8'6i 

3  *•  37 

7  r     r  j 

3'O7 

3  OOO        ... 

20.      4.  18-87 

**  J*     •" 

6?.   IO 

77 

•98 

p 

2 

762 

3    T    •              T 

7.  A.A.  26*03 

/  3-  I* 

7  t      3O 

97 

2 

3071           •     ' 

20.     C.    o-3q 

J 

c  c.  2q 

•46 

3 

qo8 

3      TT                    3 

4.  48.  2C'I7 

/  4-  37 
76.   13 

l'O8 

'       .5               J  7 

20.    9.    2-84 

J  J          7 

62.  58 

T' 

•96 

2 

1228 

rTj      / 
6    4O        1*24 

71        2 

2"Q  I 

3182 

20.  20.  48'8q 

J 

cq.  41 

7 

•71 

2 

•*<  T   *     *  jTr 

/  i  .      i. 

••WB     H.     ^v              ^ 

J  7     T 

I23q... 

6.  42    2  I  '±1 

60    27 

2  "67 

3183 

2O.  2  I.      g-OO 

cq.  AC 

•72 

4 

Mq8... 

T    •          T3 
7-  50.   ig'So 

7-  '  / 
76.  22 

•  u/ 
4*  I  1 

721  I 

zo.  25.  31-81 

J  7     T  J 

cq.  48 

•72 

2 

J  7     * 

1  J 

J  7     T 

1408 

7.  C  C.  43-17 

76.  18 

A*  \    \ 

*M- 

3233 

2O.  2§.  14-47 

cq.  47 

•72 

2 

lioq... 

/     3  3    T3   *  / 
7     ?  C    4.4."78 

76.  28 

T-     *    * 

4."  I  6 

I 

^247 

2O.  j2.  31*69 

^7     T  ' 

69.      2 

•6  1 

2 

T     7  -• 
1412  

/  '  33-  TT  / 

7-57-  10-32 

76.27 

4-15 

I 

3250  

20.33-  55'36 

60.    6 

3 

H'7  

7-  59-  "-32 

75-23 

3-84 

3 

3254  

20.  34.  30-58 

69.      2 

•6  1 

2 

'522  

9.    o.  18-44 

74-47 

3-68 

4 

3263  

20.  36.  18-90 

59-50 

72 

2 

1561  

9.23.44-86 

78.58 

5''3 

3 

3274  

20.  38.  39-49 

59-  55 

73 

2 

1687  

10.  36.  12-90 

76.  59 

4'33 

3 

3298  

2O.  42"  28-66 

57-44 

•58 

2 

1704  

10.43.45-63 

71.    o 

2-91 

i 

33°9  

20.44.47-57 

58.    3 

•60 

3 

1728  

TO.  50.  5077 

77-27 

4-50 

i 

3328  

20.47.  53'43 

57-57 

•60 

2 

"735  

10.  55.  27-10 

78.48 

5-06 

2 

3536  

21.33.    9'98 

56.39 

•52 

N 

1747  

ii.    2.    0-55 

79-20 

5-32 

2 

3587  

21.43.31-48 

53.22 

'35 

3 

1803  

11.25.41-31 

78  38 

4-98 

3 

3605  

21.  46.47-32 

53-    7 

'33 

3 

1852  

'MS-  34-34 

77-  57 

4-69 

N 

3611  

21.  48.  21-50 

53-    3 

'33 

3 

1868  

12.  10.  18  93 

76.   12 

4-08 

6 

3671  

21.  57.49H9 

65.  10 

2-16 

4 

1987  

13.  16.  22-43 

55-  54 

1-48 

N 

3778  

22.   ig.  30-23 

74-    3 

3-50 

2 

200  1  

13.  21.22-79 

73.22 

3'35 

N 

3834  

22.28.  56-73 

75-  "5 

3-80 

N 

2029  

13.32.42-57 

72.  12 

N 

4O02  

23.      I.58-95 

74-23 

3'57 

N 

2125...  . 

14.  26.  38-74 

61.    3 

1-81 

N 

4"9  

23.  31.   14-00 

74-  '5 

3-55 

2 

2147  

'4-  37-  54-45 

73-    6 

3-29 

3 

4120  

23-  3'-  '7'28 

72.58 

3-26 

3 

2180  

14.  56.  2C-2g 

75.38 

3-91 

i 

4I24  

23-  3--  54-79 

74-43 

3-66 

2 

2185  

14.  58.  1878 

75-  39 

3-91 

i 

23-  33-  iz'93 

74-33 

3-61 

2 

2186  

14.  :8.  48-01 

75-  4' 

3-92 

I 

4'54  

23-  43.24-26 

74-  3° 

3-60 

4 

RIGHT  ASCENSIONS. 
Determinations  of"n"  in  1813. 
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Date 
1813. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

Date 
.8,3. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  o 
n. 

Date 
1813. 

Polar  Star. 

Olwerved 

V:,  lll.v.  Of 

n. 

Ailoptei 
Values  o 

M. 

West. 

West  —  continued. 

East  —  continued. 

Jan.      2 

8 

Groombr.     908.. 
Groombr.  4120.. 

s 
—  0'12 

+  0'O2 

s 
—  O'l  2 

Mar.    1  7 

Groombr.  1228.. 
1239.. 

s 
+  0-09 
—  0-09 

s 
O'OO 

May    13 

Groombr.  2125.. 
2147.. 

s 

~4~  o*  2c 

-|—  Q"  |  ] 

8 
+  0'23 

126.. 

762.. 

+  O'2O 

+  0-16 

+  O'I3 

26 

Groombr.  1228.. 
1561.. 

+  0'OI 

+o'o6 

1     A*  •  fj 

16 

Groombr.  1868.. 

+0-01 

+  0-01 

10 

Groombr.  4120.. 
4154.. 

-f-O'OI 
—  O'lO 

1687.. 
•735- 

+  0'2I 
+  O'4O 

\  V  I  y 

'9 

Groombr.  1868.. 

—  o-o6 

—  O'OC 

126.. 

+  0-04 

O'OO 

2125.. 

—  0-03 

J 

436, 

—  o  06 

3' 

Groombr.  1228.. 

+  O'I4 

758.. 

+  0'IO 

1561.. 

+  0'25 

+     *%•  A  f* 
o  20 

22 

Groombr.  1868.. 

-0-14 

-0-14 

16 

Groombr.    436.. 
908.. 

+  0'OI 

—  O'02 

April    i 

Groombr.  1687.. 

+  O'I7 

24 

O'OO 

>735- 

+  O'12 

+  O'2O 

24 

Groombr.     762.. 

—  0-05 

—  0-05 

I747-. 

-j-0'20 

26 

Groombr.  2001.. 
2029.. 

+  O'22 
+  0-3I 

+  0-16 

10 

Groombr.  1852.. 

+°'*7 

+  O'27 

27 

Polaris  

—  O'OC 

28 

+  °'°5 

/ 

J 

Feb.      7 

Groombr.  1408.. 

+0-14 

+0-14 

1  1 

Groombr.  1852.. 

+  0-18 

+0-18 

29 

Polaris  S  P 

—  0-07 

—  0-07 

9 

+  0-M 

12 

+  O'2I 

3' 

Groombr.  2001.. 
2029.. 

+0-13 
+0-06 

+  0-10 

13 

Grpombr.  1852.. 

+  0-25 

+  0-25 

10 

Groombr.  1408.. 

+0-09 

+0-09 

June     2 

Groombr.  2001.. 

+  0-13 

16 

Groombr.  1704.. 

+  O'IO 

+o'o6 

2029.. 

+0-18 

+0-15 

'3 

+  O'IO 

1735- 

+  O'02 

7 

Groombr.  1987.. 

-0-27 

16 

Groombr.  1408.. 

+  0'12 

+  OM2 

26 

Groombr.  1728.. 

—  0-03 

2125.. 

+0-05 

—  O'l  I 

1803.. 

—  O'OI 

24 

Groombr.  1408.. 

+  O'2I 

+  O'2I 

8 

Groombr.  1987.. 

—  0-26 

May      z 

Groombr.  1852.. 

+  O'IO 

+  O'IO 

212;.. 

—  0-06 

~~  O*  I  O 

27 

(iroombr.   1408.. 

+  0-21 

-f-O'2I 

East. 

I  2 

Groombr.  1987.. 

+0-17 

+0-17 

28 

Groombr.  1408.. 

+  0-IJ 

+  0-15 

May      8 

Groombr.  1852.. 

+  0-IZ 

16 

Groombr.  2180.. 

+0-04 

Mar.      i 

4-0-IS 

2001.. 
2029  . 

+0-14 
+0-07 

f  O'l  I 

2185.. 
2186.. 

+0-18 
+  0-28 

+0-25 

2'93- 

+0-49 

3 

Groombr.  1398.. 

+  0'I4 

9 

Groombr.  1852.. 

+0-08 

1408.. 
1412.. 

Jo'lo" 

+0-16 

ZOOI.. 

2029.. 

+0-07 

-fo-oi 

+0-05 

21 

Groombr.  2180.. 
2185.. 

+  0-13 

+  0-11 

+  0'I2 

1417..    +0-19 

12 

Groombr.  2001.. 

+0-19 

7 

Groombr.  1409.. 

—  O'O2 

-f-  O'l  2 

2029.. 

+0-23 

+  0-21 

July     6 

Groombr.  1987.. 

+  0'02 

O'OO 

1522.. 

+  0'25 

2125.. 

+o-*i 

9 

1987.. 

—  O'OI 

XXX 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Determinations  of  " n"  in  1813 — continued. 


Date 
1813. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  ol 
». 

Date 
1813. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  ol 
n. 

Date 
1813. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

East  —  continued. 

East  —  continued. 

East  —  cunt  imii'il. 

8 

s 

a 

s 

s 

n 

July    1  1 

Groombr.  2401.. 

+  0-05 

|      Q  'QQ 

Aug.    1  6 

Groombr.  2980.. 

+  0-17 

Oct.    29 

Groombr.  3834.. 

—  0'02 

2412.. 

+  0-12 

3007.. 

+  O'3' 
j         _i_  n»«»  i 

4002.. 

—  0-28 

-0-15 

'7 

2980.. 

+  °'24 

-j-  w  ~if 

3007.. 

+  0-24 

3' 

Pol.  &  Pol.  S.P.. 

-0-13 

-0-13 

12 

Groombr.  2401.. 

+  0'02 

O  'OO 

2412.. 

—  0-02 

20 

Groombr.  3060.. 

+  °'24 

Nov.      i 

Groombr.  4002.. 

+  0'06 

+  0-06 

3103.. 

+  0-35 

-4-  0*2  1 

17 
18 

Groombr.  2401.. 

+  °'°5 

+0-04 

3247- 
3254- 

+  0-16 

+  0'IO 

-J-  w    4.  I 

1} 

Pol.  S.P.  &  Pol.. 

—  0'12 

—  0-12 

'9 

2412.. 

+  0-03 

31 

Groombr.  3605.. 

+0-09 

9 

—  o'o6 

361  1.. 

+0-08 

25 

Groombr.  3263.. 
3274- 

—  0'12 

—  0-07 

_L  o*  10 

Sept.     2 

3587- 
3605.. 

+  0-06 
—  0-16 

+  0'OI 

H 

Groombr.  3536.. 

+  0-00 

O'OO 

33°9- 

+  0-23 

3611.. 

—  0-17 

3328.. 

+  °'35 

5 

3071.. 

+  0-16 

'5 

Groombr.  3536.. 

+  0-18 

4-o*O7 

4002.. 

—  0-03 

i  **  v  / 

26 

Groombr.  3263.. 
3274- 

+  0-07 
+  0-04 

6 

Groombr.  3671.. 

O'OO             O'OO 

20 

Polaris  

—  0'12 

—  0-12 

3309..    +0-10 

9 

Groombr.  3671.. 

—  0-17     —0-17 

3328..    -fo'i6 

22 

Groombr.     516.. 

+  0-19 

28 

3263..    —0-03 
3274..    +0-18 

+0-08 

H 

Groombr.  2640.. 

+  0'I2 

+  O'I2 

573- 

—  0-05 

•+0-07 

33°9- 

+  0-06 

• 

29 

3263.. 

—  0-06 

16 

+  0-II 

27  |  Groombr.  4119.. 

—  0-05 

3*74- 

+  0-21 

573- 

+0-08 

-f~  O'OI 

"7 

Groombr.  2640.. 

+  0'IO 

+  0'1O 

Aug.     2 

Groombr.  3051.. 

+  0-06 

29 

Groombr.  3778.. 

+  0-13 

3 
4 

3°5>- 
3051.. 

+  O-2I 

+  0-06 

+0-04 

'9 

Groombr.  2640.. 
3834- 

+0-15 

—  0-08 

+  0-03 

573 

—  0-08 

-j-  O'O2 

3211.. 

—  0-06 

3233- 
3250.. 

O'OO 
—  O'OI 

20 

Groombr.  2640.. 

+  o'°9 

+  O'IO 

Dec.    12 

Groombr.  41  19.. 

—  o-io 

—  o-io 

3834- 

+  0-12 

15 

Groombr.  3778.. 

—  0'02 

7 

Groombr.  3182.. 

+  0-03 

Oct.      9 

+  0'02 

4119.. 

-0-03 

—  0'O2 

3183.. 

+0'J1 

+  0-03 

215.. 

—  0'02 

3298.. 

-0-25 

10 

+  O'O2 

9 

-fO'IO 
+  O4IO 

1  1 

Groombr.  3834.. 

+  O'O2 

+  O'O2 

26 

Groombr.  4124.. 
4129-. 
215.. 

—  0-05 
+  0-32 
+  O'O3 

+  0-08 

13 

Groombr.  3834.. 

—  0-1  I 

—  O'l6 

573- 

+  0'04 

'5 

Groombr.  3182.. 

+  0-16 

4002.. 

—  O'22 

3183.. 

+  0-36 

+  0-18 

3' 

Groombr.     215.. 

—  O'I2 

3298, 

+  0-03 

25 

Groombr.  3834.. 

+  0-O3 

+  °'°3 

573- 

-0-14 

—  0'13 

RIGHT  ASCENSIONS. 
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Adopted  Riyht  Ascensions  of  Stars  used  for  the  Determination  of  " n"  in  1814. 


Star's  Name. 

E.A.  .814. 

Appro*. 

O. 

Tan  8. 

Authority 

Star's  Name. 

K.  A.  1814. 

Approx. 
». 

Tan  J. 

Authority. 

Polaris  (2  3  5)  

h    in      s 
o.  ec.  35-3;? 

o       / 

88.  iq 

34/03 

N 

Groombridge    1706  

h     in      a 
10.  44.  41-61 

78.46 

5-04 

N 

1720  

10.  iq.  26-36 
~~        J 

76.26 

4-16 

5 

O        I.  2V4C 

71.  27 

3-36 

1728... 

10.  50.  5>'5o 

77-  *7 

4-50 

2 

2Q 

O.      C     C2'23 

7C.   CC 

VQQ 

N 

IQ4-3--- 

12.  40.  38-62 

69.  38 

270 

3 

1  A  9 

o  t7  x\'o; 

76.  c6 

4"  <O 

IQ4.6 

12    (I.  i  3-qq 

6q.  43 

2-71 

3 

2  i  ; 

o.  ci.  41-00 

73.  22 

7*14 

6 

1047  

12.  52.     5-49 

69.  47 

2-72 

3 

2  1O 

O.  C1    J.7'O1 

7Q       I 

C'l  C 

»»*/ 

216;  . 

14.47.    6'io 

66.25 

2-29 

2.12 

o  c6  18-82 

78    41 

C'OO 

N 

2180 

14.  c6.  24'QC 

75-  38 

3-91 

3 

too 

I     41       Q'o6 

72.  11 

1'  I  2 

2181... 

14.  C  7.     0-78 

66.  13 

2-27 

i 

CIO 

2.  1  8.  38-96 

60    J.Q 

2*72 

2 

2184.. 

H.  ^7-  4-V4-6 

78.  56 

5-1  1 

2 

s22 

2.    IQ       8'Q7 

70     c 

2-76 

2 

2i8c 

14.  c8.  18-26 

75-  38 

3-91 

3 

C82 

2.4.4.     IO-27 

7Q    1^ 

C'4O 

2 

222O  

ic.  i  c.  38-68 

62.    3 

1-89 

i 

CO4... 

2.  4.Q.  4Q'l  ? 

70    2  C 

C'lC 

2 

2211    . 

I  C.  IQ.  IO'6l 

62.43 

1-94 

2 

>7* 

603  

2     C2     C2'68 

70-  17 

C'J-S 

2 

226l    .. 

It.  55.  2I'CO 

68.26 

2-53 

2 

614.... 

2.  -;6.    7'Cq 

7Q.  4-4. 

?"s  I 

I 

26l7... 

18.  30.  4Q-qi 

65.  18 

2-17 

2 

-63  

3.  4.4.  iq'I7 

78.  10 

4-*Q2 

4 

264.0 

18   3C-  37'Q3 

6s.  iq 

2-18 

N 

827 

A     l  1     CQ-4C 

7O.     Q 

2*77 

3082 

2O       6    14*14 

72.  14 

3-12 

6 

q+8... 

C.     3.  10-83 

74-    21 

VC7 

1 

1  IO7... 

2O.      q.  22'CO 

67.  44 

2  '44 

3 

OC2      . 

C      4   ll'Sq 

H7 

7'C  I 

] 

71  I  2 

20   10     4'oq 

67.  43 

2"44 

3 

062   .. 

C.  12    CI  '17 

74.    IO 

3*  C  3 

2  I  4.7 

20   14   J2'l8 

72.  iq 

1*14 

3 

O7O     . 

C.  l6.      7'C4. 

74.       7 

VC  I 

2 

1  I  c6 

20   16.  I  i'6z 

72.      2 

i'o8 

3 

081 

C     IQ.   1  1"1O 

71        N  I 

?'4.C 

2 

1122 

2O   47.     7*1  I 

68.  58 

2  "60 

4 

086  . 

C     21.  CC'74 

74.    IO 

v6i 

2 

HCQ 

2O.  C2    c6'47 

6q.  14 

2*64 

2 

QQ1    -. 

c  24.  4&'8c 

7C    17 

2*QO 

I 

1778 

22     iq     1  I'2C 

74.     4 

3'sO 

4 

I  H7 

7    24.  4.C-I; 

74.    2s 

J   Vv 

1'CQ 

2 

J.OQ1 

21    2C    46'8l 

71.  12 

3-31 

3 

I  14.2   .. 

7    2C     lq'2I 

74    28 

i'6o 

41  7O 

21    47     l8'6q 

73.    6 

3-20 

4 

i  161  .., 

7.  1O.  C4'21 

78       2 

J.'72 

t 

4.2  IQ 

21   -;8   c6'ci 

71.  1  1 

3-30 

4 

i  i6c... 

7.  11.  I7'8l 

78      7 

X'7C 

T*  J7  

Determinations  of"  n  "  in  1814. 


1814. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1814. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1814. 

Observed 
Polar  Star.           Values  of 
n. 

Adopted 
Values  of 
n. 

East. 

East  —  continued. 

East  —  continued. 

s 

• 

8 

a 

8 

s 

Jan.      i    Groombr.    399.. 

—  0-18 

—  O'  1  I 

Feb.      4 

Groombr.    962.. 

+  0'I2 

Feb.    ii 

+  0-01 

215.. 

7    Grojiubr.     519.. 

—  0-04 

—  0-22 

—  O'I7 

97°-. 
98... 
986.. 

+  0-03 
+  0-03 
+  0'08 

+  0-06 

20 

Groombr.     827.. 
986.. 

—  0-03 
-0-13 

—0-08 

9 

522.. 

—  0'12 

/ 

-0-17 

6 

Groombr.     962.. 
981.. 
986.. 

+  0-09 
+  O-O6 
—  O'03 

+  0-04 

21 

Groombr.  1337- 
1361.. 
1365.. 

-0-18 

—  0-12 

—  O-O7 

—  O'lZ 

Feb.      i 

Groombr.     763.. 

+  0-01 

23 

Ciroombr.  1342.. 

+  0-06 

cvn-» 

948.. 

—  0-05 

—  0-08 

7 

Groombr.     948.. 

+0-16 

1361.. 

—  O'lO 

"~~  U  UZ 

952.. 

—  0'02 

952.. 

+  O-02 

+  0'IO 

993- 

-0-2J 

962.. 

+  0-1  I 

H 

—  O'O2 

xxxn 


INTRODUCTION  TO  GEOOMBRIDGE  CATALOGUE. 
Determinations  of'n"  in  1814 — continued. 


Date 
1814. 

Polar  Star. 

Observed 
Values  of 

71. 

Adopted 
Values  of 
n. 

Date 

1814. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

Date 
1814. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

71. 

East  —  continued. 

East  —  continued. 

East  —  continued. 

§ 

s 

s                  s 

S                           8 

Feb.    26 

—  0'02 

May    20 

Groombr.  2180.. 

+  0-03 

Sept.  25 

Groombr.  3107.. 

-f-0'04 

2185.. 

-f-0'12 

3112.. 

-)-O')6 

28 

—  O'O2 

3359- 

—  O'l  I 

Mar.    27    Groombr.  1706.. 

+  O'I2                       , 
-I-O'OO 

25 

Groombr.  2180.. 
2185.. 

+  0'02 

+  0-16 

+  0-09 

28 

3I07- 
3112.. 

—  O'O2 

—  O'o6 

1728.. 

—  O'OI 

3359- 

—  O'lO 

28 

\ 
-I-O'II 

29 

Polaris  S.P 

—  O'lO 

—  O'lO 

Oct.      7 

Groombr.  3082.. 

—  O'IO 

4170.. 

-0-13 

r\<  i  R 

Apr.      3 

Groombr.  1706.. 

+0-24 

t    «-..  f  r 

June   12 

Groombr.  2181.. 

-0-13 

4  39- 

^  o  oo 

(-1.  i   1 

—  O    10 

1728.. 

+  O'o6 

"i    w   4  j 

2184.. 

+  o'i6 

+0-05 

13 

3322.. 

—  o  4.1 
—  0'22 

2220.. 

+0-1  1 

6 

Groombr.  1706.. 
1728.. 

+  0-08 
+0-03 

+  °'°5 

16 

Pol.  S.P.  &  Pol. 

—  0-07 

—  0-07 

16 

Groombr.  3082.. 
33"- 

-O'H 

—  C'i6 

242.. 

^  o  14 

—  O'O9 

23 

33"- 

-fO'I  I 

8 

Groombr.  1706.. 
1728.. 

+0-17 

+0-14 

24 

Groombr.  2165.. 
2181.. 

-0-15 

+  O'O2 

—  O'l  I 

242.. 

—  0-12 

2220.. 

—  0'2I 

Nov.     3 

Groombr.  3082.. 

—  0'2I 

9 

Groombr.  1706.. 
1720  . 

+  O'12 

+0-09 

25 

Groombr.  2165.. 

-0'13 

—  O'I2 

6 

242.. 
3082.. 
242.. 

—  O'lO 
-0'32 

—  0'19 

10 

Pol.  S.P.  &  Pol. 

—  O'lO 

—  O'lO 

2181.. 

—  O'lO 

—  0'20 

9 

ii 

—  0-09 

July      i 

Groombr.  2231.. 

—  0-05 

12 

Groombr.     143-- 

-0-29 

2263..      —  0'02 

230..    —  0-23 

—  O'22 

>3 

—  0-09 

2 

2231..    —  o'O3 

—  O'  I  I 

242..      —  O'27 

2263..    —  0-14 

13 

4094..    —  o'io 

17 

Groombr.  1943.. 

—  0-08 

3 

2231..      —  O'lO 

1946.. 

—  O'OI 

—  o'og 

2263..    —0-31 

21 

Groombr.       29..    —0-13 

1947.. 

-0-17 

242..    +0-03 

10  to  23 

—  o'09 

22 

3778..    -0-33 

—  OM4 

26 

-0-15 

29.. 

-OM3 

24 

Groombr.  2617..    —  o'i7 

May      7 

Polaris  S  P  

—  O-2I 

—  O'2  I 

26^.0. 

4-  O'l  J. 

Dec.      4   Groombr.       29.. 

O'Oq 

j       / 

25 

AWT       ' 
26l7.. 

1    w    *  T 

-0-14 

582.. 

-0'I5 

9 

Groombr.  1943.. 

—  0-05 

2640.. 

+0-03 

—  0*07 

594- 

-0-13 

0-  I  f     1 

1946.. 

+0-04 

O'OO 

3° 

26l7.. 

-0-25 

603.. 

—  O'l  I 

U    1  *j 

1947.. 

-|-O'O2 

2640.. 

—  o'o6 

6 

37/8- 

-0-43 

29.. 

—  O'OI 

10 

Groombr.  1943.. 
1946. 

1947" 

—  0-1  8 

—  O'O2 
—  O'l  I 

—  O'l  1 

July    31 
Aug.     3 

—  0-07 

—  O'O2 

'5 

Groombr.  37/8.. 
582.. 
594- 

-0-17 

—  0-03 

—  O'l  I 

I 

'5 

Polaris  S.P  

—  O'l  I 

—  O'l  I 

6 

f  0'03 

18 
'9 

-0-08 

16 

Polaris 

—  O'lO 

—  O'lO 

8 

Groombr.  3147.. 
3'56- 

+0-13 

+  0-05 

20 

29.. 
594- 

—  O'O2 

—  o'o6 

18 

Groombr.  2180.. 
2185.. 

+  O-IO 

+0-15 

+  O'I2 

H 

3'47" 
3156.. 

+  °'H 

—  O'20 

31 

Groombr.    399-. 
614.. 

—  0-32 
—  0-28 

-0-30 

RIGHT  ASCENSIONS.  xxxin 

Adopted  Right  Ascensions  of  Stars  used  for  the  Determination  of"n"  in  1815,  1816,  1819. 


Star's  Name. 

R.A. 

Appro*. 
J. 

Tan  «. 

Authority. 

Star's  Name. 

B.A. 

Approx. 
S. 

Tan  8.     Authority. 

Polaris  (235)         

1815 
h     m      s 

°-55-49'47 
o.    4.  28-81 

.  21.   19  48 

•23-  53T5 
.43.  14-00 

-47-    3'97 
.47.27-21 
.48.    6-43 

2.  50.   14-00 
3.  32.48-08 
3.35.52-67 
3.36.45-05 

3-  4°-  47-55 
4.    6.  26-76 

4.   12.  14-03 

5-  56-47-57 
6.    7.  17-77 
6.  44.  19-43 
14.27.46-97 

'5-    7.37-34 
22.42.  15-13 
22.47.  I5-5Z 
22.51.24-23 

88.  20 

65.  1  1 
71.29 

71.38 
72    15 

72-57 
70.24 
70.  19 
69.29 
69.56 
69.38 

7..  15 
69.54 

71.  20 

72.    6 
66.  ii 

57-    3 

63.55 
68.54 

70.  51 
79-  a* 

79-  2? 
62.    5 

34-37 

2-16 
2-98 
3-01 

3''2 
3-26 
2-80 
2-79 
2-67 
2-74 
2-69 
2-95 
273 
2-96 
3-10 
2-27 

'•54 
2-04 
2-60 
2-88 
5-36 

5-33 
1-89 

X 
3 

2 
2 

5 

2 

3 
3 
3 
3 

3 

2 
2 

6 

4 
4 
3 

i 

4 

6 

7 
4 

Groombridge     3960  
1068 

1815—  continue 

h    in     s 
22.  54.  12-88 
22.55.  1679 

22.   56.37-95 
22.  57.      6-58 
22.57.   59-27 
«•  59-39-53 

23.  54.  12-16 
23-  54-  '9'97 
*3-  55-  '377 
23.  55-48"42 
23.57.52-66 

1816 

5.54.20-32 
6.    o.  33-79 
6.    0.41-67 

1819 
9.47.    1-46 

i. 

0         ' 

62.  18 

62.  21 

62.  24 
62.  15 

79-47 
62.  13 
69.  17 
67.51 
69.27 

67-  5' 
68.    3 

65.44 

56.59 
56.46 

55.22 

rgo 
1-91 
1-91 
1-90 

5'55 
1-90 
2-64 

2'45 
2-66 

2-45 
2-48 

2'22 

i-54 
'•S3 

-1-45 

5 
5 

2 

4 
3 
4 

2 

3 

2 

3 

2 

H 

2 
2 

N 

Groombridge     ...22    .    . 

W  ,  
1076  

H  1 

3O77   .. 

11C 

3080 

*QQ 

3082  .. 

A22.  .. 

A2IO 

A2C  

A2H 

4.31  

±22  I 

TJJ 

596  

727 

4.22  C 

A2  1  C 

TIQ 

T*  J>  

Groombridge     1076    .  . 

742... 

74.Q... 

810  

828  

1090  
I  1^6... 

1108  

I  IOQ 

124.J. 

i^y... 

Groombridge  3606  S.P... 

2  I2Q 

22O" 

IOO2... 

3922  
3944  

Determinations  of"n"  in  1815. 


Date 

Polar  Star. 

Observed 

Values  of 

Adopted 
Values  of 
n. 

Date 
1815. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
.815. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

East. 

East  —  continued. 

East  —  continued. 

s 

8 

s 

a 

s 

s 

Jan.      i  'Groombr.      22.. 

—  0-25 

Jan.    1  5 

Groombr.     596.. 

—  0-13 

Feb.    20 

Groombr.    727.. 

—  0-07  . 

399- 

-0-37 

—  0-28 

828.. 

+  O'O2 

—  0*05 

739- 

+  O-o6 

8lO.. 

-0-23 

742- 

—  0-06 

Feb.      2 

Groombr.    422.. 

+  O-07 

22 

1136.. 

—  o-oi 

8 

Groombr.    399.. 

—  o-i  i 

~~  O*  I  4. 

5 

422.. 

—  0-16 

—  0-04 

'H4-- 

—  O'll 

O'OO 

810.. 

-0-17 

1090.. 

—  0-03 

27 

1136.. 

+0-13 

i 

1244.. 

—  0'12 

n 

Groombr.    425.. 

—  0-04 

12 

—  O'll 

28 

1244.. 

—  o-i  i 

433- 

-0-17 

Mar.     6 

1244.. 

+  0-19 

810.. 

—  0-18 

13 

Gronmbr.     742.. 

—  0-08 

12 

425.. 

-  0-08 

—  0-14 

749- 

—  0-06 

f\  •   I    T 

433- 

—  0-22 

17 

742.. 

-0-13 

—  U    1  1 

Mar.  25 

810.. 

-0-16 

749- 

—  0-17 

to  Apr.  12 

-f-  O'lO 

XXXIV 


INTRODUCTION  TO  GROOMBRIDGK  CATALOGUE. 
Determinations  of '"  n"  in  1815,  1816,  1819 — continued. 


Date 
1815. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 

Date 

1815. 

Polar  Star. 

Observed 
Values  of 
n. 

Adopted 
Values  of 
n. 

Date 
1815. 

Polar  Star. 

Observed 
Values  of 

n. 

Adopted 
Values  of 
n. 

East  —  continued. 

East  —  continued. 

East  —  continued. 

s 

s 

a 

a 

s 

a 

Apr.    2  * 

Polaris  S.P  

+  O  IO 

4-O'IQ 

Oct.     17 

Groombr.  4210.. 

—  OM2 

Dec.    1  2 

Groombr.  3944.. 

O°33 

•*!»•      —  j 

4221.. 

-0-13 

—  0*04. 

3968.. 

—  0-07 

26 

+  0'IO 

21 

4210.. 

+  0-13 

H 

3944- 

-0-41 

-0-25 

4221  .. 

—  0-03 

3960..    —0-42 

70 

Polaris  

4-o-iS 

4-o-iS 

3Q77         —  O'OC 

25 

Groombr.  3902.. 

—  o'i6 

j  y  /  1  "              j 

May     4 

4-0-19 

26 

3922.. 
3902.. 

—  0-14 
—  0-19 

—  0-16 

17 
18 

Groombr.  3976..    —  0*13 
3976..  (-0-74) 

—  O-2O 

24 

3976..       —  0'2I 

7 

Polaris      

+  0-21 

4-O-21 

Nov.     3 

Groombr.    331.. 

-0-23 

335- 

-°'34 

10 

Polaris  

-t-O'2C 

4-0-21; 

7 

33I-- 

—  0-26 

—  0*24 

1816 

-p  v  t.  ^ 

335- 

-0-15 

East. 

12 

Polaris  S.P  

+  O-2I 

4-0-21 

15 

Groombr.  421  3.. 

—  0-46 

Jan.    14 

Groombr.  1108.. 
1109.. 

—  O'l  I 

—  0-15 

I4 

Polaris  S.P  

+  0'IO 

4-  o-io 

16 

4225  . 
4213.. 

-0-39 
—  0-32 

18 

1108.. 
1  109.. 

+  0-07 

—  0-29 

—  0'12 

4225.. 

-0-23 

20 

1076.. 

4-0'O2 

20 

Polaris  S.P  

+  OM3         4-0-13 

331.. 

—  O"2  O 

1108.. 

-0-28 

335- 

-040 

1  109.. 

—  0'12 

22 

Polaris  S.P  

O'OO              O'OO 

18 

Groombr.  3980.. 

-0-48 

O'  CO 

28 

Groombr.  1076.. 

4-0'23 

4*35-- 

-0-52 

1108.. 

4-°'°4 

24 

Grouinbr.  2129.. 

—  0-05 

—  0-05 

1  109.. 

4-0-08 

4-0-13 

25 

Groombr.  3977.- 

—  0-09 

, 

3° 

1076.. 

4-0-13 

May    25 

Groombr.  2207.. 

—  0-03 

—  0-03 

3982- 

—  0-04 

Feb.      4 

1076.. 

4-0-19 

26 

Groombr.  3960.. 

—  0-09 

1  1 

Groombr.  1076.. 

—  O'lO 

—  O'lO 

Oct.      2 

Groombr.  3922.. 

—  0*14 

3968.. 

—  0'12 

7 

3902.. 

—  O'll 

-0-15 

Dec.     4 

3960.. 

—  O'02 

—  0-15 

21 

Groombr.  1076.. 

—  0-04 

—  0-04 

3922.. 

—  O'2O 

3968.. 

-o'37 

Feb.    23 

H 

Groombr.  3902.. 

—  o  07 

7 

Groombr.  3960.. 

4-o  10 

1     Q'OO 

to  May  6 

O'OO* 

39"- 

4-0-01 

103 

3968.. 

4-0-03 

1819 

'5, 

—  o-i  i 

8 

Groombr.  3960.. 

—  O'O2 

East. 

3968.. 

—  O-2O 

l 

16 

Groombr.  3902.. 
39"  • 

—  0-18 

—  0'22 

—  0-20 

9 

3960.. 
3968.. 

—  OM4 
-0-25 

Apr.      i 
5 

Groombr.  36068.?. 
3606  S.P. 

4-0-09 
4-0-07 

4-0-08 

*  As  there  was  no  nialeriol  from  which  to  derive  a  value  of  "  n",  the  value  (;s'oo  lias  been  adopted. 


RIGHT  ASCENSIONS. 


XXXV 


Clock  Error. 

The  clock  error  cannot  be  described  as  well  determined  by  Groombridge.  He 
adopted  thirty-six  standard  stars,  six  of  which  constituted  a  good  night's  determination, 
but  more  often  than  not  there  were  only  two  or  three,  and  as  some  of  these  stars,  as 
Sinus,  Spica,  a  Librae,  Autares,  a  Capricorni,  and  Fomalhaut  were  of  very  different 
N.I'.D.  to  that  of  the  Catalogue  stars,  the  effect  of  any  error  of  collimation  might 
appreciably  affect  the  Right  Ascensions.  Generally  speaking,  the  range  of  the  clock 
errors  deduced  from  separate  stars  was  considerably  larger  than  what  would  be  shown 
by  present  observations.  The  clock  errors  have  been  deduced  from  a  comparison  of 
the  observed  transits  corrected  to  the  centre  wire  and  for  n  tan  $  with  apparent  places 
derived  from  Newcomb's  Fundamental  Catalogue. 

From  a  careful  discussion  of  the  results  of  each  night's  observations  when  reliable 
material  was  available,  it  was  evident  that  an  improvement  in  the  observed  places  would 
be  effected  by  extending  the  stars  used  for  clock  error  so  as  to  make  them  as  nearly  as 
possible  of  the  same  N.P.D.  as  the  Catalogue  stars.  Accordingly,  stars  of  N.P.D.  30°  to 
52°  for  which  reliable  places  could  be  obtained,  that  is  practically  Newcomb  and  Bradley 
stars,  were  taken  on  every  night  on  which  they  were  observed,  and  the  following 
corrections  to  the  adopted  clock  errors  were  obtained  by  giving  equal  weights  to  every 
star,  whether  an  original  clock  star  or  a  new  one.  The  material  for  such  a  correction 
extends  practically  only  to  the  summer  of  1810.  After  this  date  the  comparison  of 
the  separate  days  in  the  ledgers  indicated  a  few  days  with  systematic  discordances 
from  the  mean,  and  the  corrections  are  given  which  were  adopted  for  ten  such  days 
from  1810,  Oct.  8.  For  this  purpose  the  Right  Ascensions  of  the  Bradley  stars  for 
1810  were  taken  from  Kobold's  paper,  "  Untersuchung  der  Eigenbewegungen  des 
Auwers-Bradley-Catalogs,"  corrected  by  —  08'04  for  equinox. 


No.  of 

No.  of 

No.  of 

Date. 

Correctinn. 

Stars 

Date. 

Correction. 

Stars 

Date. 

Correction. 

Stars 

Clock 

between 

Clock 

between 

Clock 

between 

Stars. 

N.P.D. 

Stars. 

N.P.D. 

Stars. 

N.P.D. 

1806. 

1 

1806. 

s 

1806. 

s 

June   12 

+  •06 

5 

4 

July    1  6 

+  •14 

2 

4 

Oct.      6 

2 

5 

'4 

+  'IO 

2 

3 

'7 

+  '15 

3 

9 

9 

-•06 

3 

5 

'S 

+  •13 

3 

7 

28 

-•06 

3 

6 

10 

-•'4 

2 

4 

22 

+  •10 

4 

7 

3' 

—  '12 

2 

4 

Nov.     8 

-•05 

4 

<3 

23 

—  •06 

2 

4 

Aug.   1  1 

-•07 

2 

3 

9 

-•07 

2 

6 

28 

+  •08 

3 

4 

is 

+  •06 

•7 

10 

10 

+  •08 

I 

i 

July      5 

-•09 

i 

7 

22 

+  •10 

3 

1  1 

12 

-''4 

I 

3 

7 

+  •09 

3 

3 

Sept.     6 

-r'o6 

7 

10 

20 

+  •06 

2 

9 

10 

+  •10 

2 

4 

7 

-•05 

6 

5 

29 

+  05 

4 

6 

'4      +''5 

2 

4 

26 

+  •06 

6 

1  1 

3° 

+  •08 

i 

3 
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Date. 

Correction. 

No.  of 

Date. 

Correction. 

No.  of 

Date. 

Correction. 

No.  of 

Clock 
Stars. 

Stars 
between 
N.P.D. 
30°-  5  2°. 

Clock 
Stars. 

Stars 
between 
N.P.D. 

3°°-52° 

Stars 
Clock         between 
Stars.          N.P.D. 
3°°-5z°- 

1806. 

s 

1808. 

a 

1808. 

8 

Dec.      3 

+  •16 

I 

2 

Jan.     1  3 

-•08 

2 

3 

Nov.   2  1 

—  '22 

3 

5 

1  1 

-•05 

8 

5 

22 

+  •08 

2 

i 

Dec.     4 

-'13 

6 

7 

24 

-•19 

6 

10 

28 

+  -05 

2 

4 

16 

-•32 

4 

1  1 

25 

-'13 

5 

13 

Feb.      4 

-•07 

3 

10 

18 

+  •08 

3 

2 

29 

-•08 

3 

3 

7 

+  -05 

3 

3 

10 

—  •io 

3 

4 

1809. 

1807. 

"9 

+  •'7 

4 

ii 

Jan.    1  1 

—  '12 

4 

>3 

Jan.       3 

—  'i  i 

4 

8 

21 

-•06 

4 

1  1 

17 

-•07 

2 

4 

18 

-•05 

6 

3 

Mar      3 

-•23 

3 

4 

Feb.      4 

+  '12 

4 

12 

25 

-•19 

3 

6 

16 

-•13 

5 

6 

13 

+  •16 

3 

5 

Feb.    23 

—  -10 

6 

3 

28 

-•17 

6 

3 

'7 

+•09 

3 

3 

28 

-•14 

4 

2 

Apr.      3 

-•05 

7 

5 

18 

—06 

4 

9 

Mar.    14 

-•16 

i 

I 

'3 

-•05 

6 

7 

26 

-•07 

5 

10 

'5 

-•09 

4 

5 

'5 

-•08 

2 

3 

27 

-•08 

5 

IO 

20      +'07 

3 

4 

21 

+•10 

4 

7 

Mar.    1  2 

-•05 

5 

6 

23 

+  '06                     2 

2 

25 

+  •19 

3 

5 

26 

-•'4 

4 

'3 

Apr       6 

-•06 

4               7 

May      i 

+  -°5 

6 

5 

Apr.      i 

—  '21 

4 

'4 

9 

-•I4 

3 

5 

4 

-•05 

4 

i 

7 

-•08 

4 

i7 

13 

+  •09 

4               2 

9 

-•09 

4 

2 

9 

-•05 

i 

2 

25 

+  •20 

3                5 

'5 

—  •12 

2 

2 

15 

-'05 

} 

11 

27 

+  •10 

3               2 

'9 

+  •08 

2 

I 

'9 

+  •09 

3 

'9 

28 

+  •26 

2 

4 

21 

+  •12 

3 

3 

May      i 

—  '20 

2 

2 

May    1  1 

+  -05 

2 

3 

23 

+  •16 

4 

4 

3 

+  •06 

3 

12 

'7 

+  •21 

3               2 

3' 

+•26 

i 

i 

6 

-M7 

5 

16 

21 

+  •07 

4                i 

June      I 

+  •12 

4 

3 

8 

-'07 

4 

'7 

23 

+  •16 

3               3 

5 

+  •06 

4 

2 

'3 

-•08 

4 

9 

June     4 

-'35 

3 

7 

12 

+  •18 

4 

3 

21 

-•24 

4 

12 

'3 

—  '10 

2 

6 

15 

-•09 

3 

5 

22 

-•'3 

4 

IO 

'4 

—  •io 

4 

7 

'9 

+  •08 

S 

8 

27 

-•24 

3 

'4 

'9 

-•'5 

2 

i 

23 

+  '°S 

4 

7 

June     3 

-•09 

5 

IO 

22 

+  •09 

I 

2 

26 

-•05 

4 

6 

4 

-T9 

4 

7 

July      6 

—  MI 

2 

I 

July    1  1 

+  •07 

4 

3 

7 

-•»5 

4 

8 

12 

-•07 

3 

6 

13 

+  •08 

4 

3 

ii 

+  •12 

I 

2 

31 

-•18 

2 

4 

15 

—  •io 

4 

4 

17 

—  •12 

3 

4 

Aug.     9 

+  •07 

3 

4 

Aug.     6 

-'OS 

4 

4 

•9 

-•I9 

8 

4 

16 

-•16 

3               5 

7 

+  •10 

4 

3 

25 

-•05 

6 

2 

22 

+  •'3 

3               2 

'9 

+•11 

5 

4 

29 

-•05 

6 

2 

Sept,     6 

-•07 

3               4 

20 

+•13 

3 

3 

July    23 

-•06 

6 

I 

12 

-•14 

3               5 

Sept.     4 

+•07 

6 

5 

3i 

-•09 

3 

2 

26 

+  •05 

i                i 

16 

+•08 

6 

10 

Aug.    19 

-'06 

4 

3 

Oct.      3 

-•'3 

i               4 

'9 

—  -I2 

5 

9 

21 

-•07 

3 

4 

26 

-•05 

2 

5 

29 

+  •07 

4 

3 

27 

—  '22 

3 

5 

3' 

-•09 

2 

2 

Oct.      3 

+  '06 

3 

2 

Sept.     2 

+  -05 

3 

i 

Nov.     4     +  T7 

1 

3 

5 

+  'I2 

5 

9 

15 

-•09 

4 

5 

8 

-•09 

I 

3 

22 

+  •13 

5 

4 

23 

-•06 

3 

4 

9 

-•06 

I 

5 

24 

+  °5 

4 

6 

24 

-•08 

3 

3 

26 

-•08 

3 

3 

3° 

—  TO 

2 

2 

28 

—  MO 

4 

ii 

Dec.      6 

—  •21 

3 

7 

JSfov.     5 

-•18 

3 

2 

Oct.      5 

-•16 

3 

7 

H 

-'07 

3 

4 

7 

-•15 

3 

2 

6 

-•06 

4 

2 

27 

—  '12 

3 

8 

H 

+  •06 

5 

4 

8 

-•05 

4 

I 
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No.  of 

No.  of 

No.  of 

Date. 

Correction. 

Clock 

Star* 
between 

Date. 

Correction. 

Clock 

Stars 
between 

Date. 

Correction. 

Stars 
Clock         between 

Stan. 

N;p.a 

Stars. 

N.P.D. 

Stars. 

N.P.D. 

1809. 

8 

1810. 

s 

1811. 

, 

Oct.     1  5 

—  •11 

5 

7 

Feb.    16 

--27 

i 

2 

Mar.    1  3 

-•14 

4 

H 

23 

—  '12 

3 

5 

21 

+  -2O 

3 

8 

June     8 

+  •18 

3 

16 

27 

-•16              4 

6 

23 

-•07 

i 

2 

3° 

—  •06                   2 

i 

Mar.    1  2 

-'34 

0 

5 

1812. 

3' 

-•'3             * 

3 

'7 

-•05 

2 

7 

Jan.    26 

+  •'4 

5 

19 

Nov.  27 

+  •13 

1 

i 

18 

+  •07 

4 

9 

Oct.      3 

+  '22 

3 

7 

Dec.      i 

—  •i  i 

2 

4 

20 

-•'4 

3 

15 

10 

30 

+  •08 
+•08 

3 
3 

6 

7 

Apr.      4 
H 

-•05 
-36 

3 

'3 
15 

1813. 
Oct.    *  9 

+  •'9 

3 

'4 

1810. 
Jan.       i 

-•06 

i 

'5 
20 

25 

—  •06              4 
+  •08              i 

9 

12 

Nov.     i 
Deo.    12 

—  •22 
+  '24 

2 

3 

24 
'9 

'4 

—  '20 

2 

16 

May      8 

-•07              3 

5 

'5 

17 

+  •23 
-•06 

3 

18 
8 

July     7 

+  •15              3 

24 

1814. 
Oct.    1  6 

-•14 

3 

12 

Feb.      4 

-•16 

3. 

16 

Oct.      8 

+  •29 

4 

23 

23 

+  -I9 

a 

>3 

o/*  Groombridge's  Clock  Stars. 


Name  of  Star. 

Assumed 
R.A.  1810. 

Annual 
Variation 
1810. 

Secular 
Variation 
1810. 

Name  of  Star. 

Assumed 
R.A.  1810. 

Annual 
Variation 
1810. 

Secular 
Variation 

1810. 

-     P'-'M-l 

ll       Ml          8 

o.    3.27-90 

I.56.29-3I 
2.  52.  2I'6l 
4.25.      1-85 
4.48.21-43 

5-    2-40-34 
5-    5-24-70 
5.  i4-«7'4« 
5-  44-  53'3« 
6.36.46-55 
7.22.27-51 

7-  29.  2I-O2 
7-33-40-36 

9-  l8-  '4'95 

9.58.14-47 

1  1.  39.  21-58 
11.40.47-93 
13.  15.  n-93 

s 

+  3-0/59 
+  3-3550 
+  3-1227 

+  3-429' 
+  4-2810 

+  4-4114 
+  2-8781 
+  3-7828 
+  3-2448 
+  2-6438 

+  3-8475 
+  3-1476 

+  3-6892 
+  2-9503 
+  3-2086 
+  3-0699 
+  .VI253 
+  3'«447 

s 
+  '0096 
+  -O2OO 
+  '0096 
+  'OIO6 
+  •0208 
+  •0176 
+  •0041 
+  •0086 
+  -OO3O 
+  •0004 
—  -OI28 
—  •0051 
—  -OI22 
—  •00l6 
—  -OIO3 
-•0077 
—  •0008 
+  •011  1 

Arcturus  

li    ra      s 
14.    6.  59-93 
14.40.23-29 
15.26.3879 

'5-  34-  55'05 
16.  17.  46-61 

'7.    5-  59'33 
17.  26.    7-18 
18.30.30-39 
19.  37.  13-60 
19.41.3072 

19-45-  58-79 
20.    7.    6-48 

20.      7.30-24 

20.34-57-45 
21.  56.      1-30 
22.47.      7-62 
22.55.   l8-27 
23-58-35-38 

8 
+  27332 
+  3-2973 

+  2-5374 
+  2-9468 

+  3^585 
+  2-7320 
+  278O2 
+  2-0305 
+  2-853I 
+  2-9291 
+  2-9482 

+  3-3358 
+  3-3389 
+  2-0424 
+  3'086l 
+  2-3419 
+  2-9806 
+  3-0770 

8 

+  'OO2O 
+  -OI54 
+  •0023 
+  '0o6l 
+  •0154 
+  •0035 
+  •0034 
+  -00  1  I 

—  -ooio 
—  •0018 
—  •0014 
—  •0083 
—  •0083 

+  '0020 
—  '0041 
-•0218 
+  •0053 

+  •0177 

a  Arietis  

a  Ceti 

a  Conors  

Aldebaran  

a  Serpentis  

Antares  

Capella  

Higel  .. 

a  Ophiuchi  

jSTauri  

a  Lyras  

a  Orionis  

Sirius  

a  Aquilae    

Castor  

ySAquilae  

Pollux  

a2  Capricorni  

a  Hvdrs  

/JLeonis  

Fomalh&ut  

/?  Virginia  

Spica  

xxxviii  INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 

Star  Corrections. 

All  star  corrections  have  been  recomputed  from  Tabulse  Quantitatum 
Besselianarum  pro  annis  1750  ad  1840  Computatse — Otto  Struve,  Petropoli,  1869. 

For  all  stars  used  for  instrumental  purposes  proper  motions  have  been  used.  These 
stars  are  marked  with  an  asterisk  *  in  the  ledgers,  and  a  list  of  the  proper  motions  so 
used  will  be  found  under  the  section  Ledger,  pp.  xlii.-xliv. 

V.— NOETH  POLAR  DISTANCES. 

The  North  Polar  Distances  are  deduced  from  the  microscope-micrometer  readings 
as  given  by  Groombridge  in  The  Book  of  Zenith  Distances  by  taking  the  simple  mean 
and  adding  corrections  for  refaction,  polar  point,  and  star  corrections.  The  material  for 
the  polar  points  is  uniform  throughout,  and  though  it  is  much  more  abundant  up  to  the 
middle  of  1810  than  for  the  remaining  period,  it  may  be  considered  as  sufficient 
throughout,  a  fact  which  makes  the  North  Polar  Distances  homogeneous.  The 
chief  difficulty  felt  in  dealing  with  them  has  been  as  to  what  to  do  with  discordant 
results.  Owing  to  the  fact  that  the  figures  set  down  for  the  individual  microscope 
readings  could  not  have  been  always  the  original  readings  of  the  micrometer  heads,  and 
that  Groombridge  was  known  to  have  manipulated  the  original  readings  by  certain 
calculations  which  are  not  known,  it  was  considered  best  to  bracket  discordant  observa- 
tions rather  than  make  what  appeared  to  be  probable  corrections.  The  computations 
have  been  carried  to  two  places  of  decimals. 

Refraction. 

The  refractions  have  been  computed  from  the  Pulkowa  Tables  for  the  readings  of 
the  barometer  and  thermometer  given  by  Groombridge,  the  readings  of  the  exterior 
thermometer  when  available  being  always  used.  As  these  readings  were  not  very 
frequent,  interpolations  when  advisable  were  made. 

Polar  Points. 

These  were  obtained  by  comparing  the  observed  zenith  distances  corrected  for 
refraction  and  division  error  with  the  places  derived  from  Newcomb's  Fundamental 
Catalogue  reduced  to  apparent  place  with  star  corrections  deduced  from  Struve's  tables 
referred  to  above.  The  observations  of  these  fundamental  stars  were  not  kept  for 
place,  unless  there  were  at  least  four. 

Division  Errors. 

As  most  of  the  Newcomb  stars  were  observed  by  Groombridge  between  the  years 
1806-1810,  a  comparison  of  the  resulting  N.P.D.'s  from  this  period  was  made,  the  result 
of  which  was  to  show  that  there  were  considerable  systematic  errors,  which  ranged  them- 
selves in  order  when  grouped  according  to  N.P.D.  and  the  position  of  the  instrument. 


NORTH  POLAR  DISTANCES. 
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The  original  computation  had  been  made  on  the  assumption  that  six  Newcomb  stars 
would  give  a  good  result  for  the  polar  point,  but  in  view  of  these  systematic  differences 
a  recomputation  of  the  polar  points  was  made  on  all  days  on  which  there  were  at  least 
ten  Newcomb  stars  extending  over  an  arc  of  30°  of  N.P.D.  Corresponding  corrections 
having  been  applied  for  these  new  polar  points,  a  fresh  comparison  was  made  with 
Newcomb's  adopted  places,  and  these  new  differences  grouped  according  to  the  position  of 
the  instrument  for  every  degree  of  N.P.D. 

As  the  instrument  was  reversible  and  there  were  two  circles,  the  two  positions  of 
the  instrument  gave  independent  corrections  for  the  same  distances  from  the  zenith,  that 
i.-,  covering  the  arc  25°  to  51°  of  N.P.D.  From  the  pole  to  25°  for  the  first  ten  degrees 
there  was  not  sufficient  material  to  give  any  reliable  corrections,  and  from  11°  to  25° 
the  corrections  could  only  be  obtained  from  one  position.  Preliminary  corrections  thus 
obtained  were  then  applied  to  all  stars  used  for  polar  points,  and  the  polar  points  were 
ba^cd  on  the  use  of  all  Newcomb  stars  observed  on  each  night.  The  final  values  of  the 
following  division  errors  depend  on  the  use  of  all  Newcomb  stars  on  all  nights,  and  do 
not  materially  differ  from  the  preliminary  values.  The  following  tables  show  the  correc- 
ti  nis  for  division  error,  and  the  residual  errors  for  face  east  and  west.  The  quantities 
for  the  correction  to  any  degree  depend  on  stars  whose  N.P.D.  falls  strictly  within  that 
degree,  and  the  corrections  have  been  so  applied ;  for  instance,  the  correction  for  38°  is 
the  correction  for  all  stars  between  38°  and  39°.  It  should  also  be  remembered  that  the 
correction  for  the  two  circles  at  the  same  distance  from  the  zenith  in  opposite  directions 
is  the  same  with  the  sign  reversed ;  for  instance,  39°  East  is  the  same  as  37°  West,  and 
so  on.  The  detailed  comparison  from  each  star  will  be  found  in  the  section  Comparison 
of  Catalogues  (pp.  IL-lix.  I. 

Table  of  Corrections  fur  Division  Error. 


N.P.D. 

Bmt 

ffMt, 

x.r.D. 

East. 

We»t. 

N.P.D. 

East. 

West. 

• 
o 

n 
•oo 

ft 

•oo 

18° 

-    "18 

-  i%6 

36° 

+  "6. 

+  "-6, 

i 

•oo 

•oo 

'9 

•'4 

-    7* 

37 

+    "47 

+    "S3 

2 

•oo 

•oo 

20 

+    -01 

-    -48 

38 

•oo 

•oo 

3 

•oo 

•oo 

21 

—       '12               —      '42 

39 

-    '53 

-    "47 

4 

•oo 

•QO 

22 

-    -31                 '34 

4° 

-    -61 

-    -61 

5 

•oo 

•oo 

23 

"4*          -    '59 

41       ;     -    -50 

-    '55 

6 

•oo 

•oo 

24 

-    •«>         -    '55 

42 

-    '4' 

-    '35 

7 

•oo 

•oo 

25 

+    -13 

-    -04 

43 

-    '3° 

+    -oi 

8 

•oo 

•oo 

26 

•15          +    -31 

44           -    '36 

+    '27 

9 

•oo 

•oo 

27 

-    '55 

+    -H 

45 

-    "37 

-f-    -04 

10 

•oo 

•oo 

28 

—    -42                 -o8 

46 

+      -02 

-    '25 

i  i 

-    '3' 

-    ''3 

29 

+    -03                 -30 

47 

+    "3° 

-    '°3 

12 

-  -31 

-    ''3 

3° 

+      -25               —      -02 

48 

-f    -08 

+    '4» 

'3 

-    "39 

•38 

3' 

-    '°4          +    '37 

49 

•24 

+    '55 

'4 

-    '63 

-  ''34 

32            -    '*7 

+    -36 

5° 

-    '31 

+    '!$ 

'5 

-    -Si 

-  1-85 

33 

—    -oi 

+    '3° 

5' 

+    -04 

-    ''3 

16 

-    7° 

-  i"95 

34 

+    -35 

+    '4' 

5* 

+    "55 

+      -20 

17 

—    '28 

-  '95 

35 

+    '55 

+    "So 

xl 
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Residuals  of  Division  Errors  within  13°  of  the  Zenith,  from  Observation,  compared 
with  the  Table,  which  is  based  on  the  assumption  that  the  same  Division  Errors 
are  equally  applicable  to  both  positions  of  the  instrument  at  equal  distances  from 
the  Zenith. 


N.P.D. 

East. 

T    0 

West. 

T—  0. 

Observed. 

Tabular. 

Observed. 

Tabular. 

o 

+"•75 

-"'3 

-"•88 

" 

+  "04 

" 

26 

+  -oi 

+  ''5 

+  "H 

+   -24 

-'55 

*7 

+  •92 

+  '55 

-'37 

-   -29 

-  '24 

+  '05 

28 

+  -64 

+  "42 

—   "22 

+   ''5 

+  -08 

29 

-'45 

—  '03 

+  -42 

+  -66 

+  '3° 

-•36 

3° 

-  '45 

-•25 

+  '20 

+   '09 

+  •02 

-  -07 

31 

—  'i  i 

+  '04 

+  "i  5 

—  "52 

~   '37 

+  "15 

32 

+  '57 

+  •27 

-  -30 

—   -20 

-•36 

-•16 

33 

—  'O2 

+  '01 

+  '03 

-  'H 

—   -30 

-•16 

34 

-  '37 

-  '35 

+  -02 

-   '41 

-  '4' 

•oo 

35 

-  75 

-  '55 

+  •20 

—  1-09 

-  '5° 

+  '59 

36 

-  74 

-  -61 

+  •13 

-   -64 

-  -61 

+  -03 

37 

-  '57 

-  '47 

+   '10 

-  '85 

-  '53 

+  '3Z 

38 

-  -18 

•oo 

+  •18 

—     -02 

•oo 

+  -02 

39 

+  •87 

+  '53 

-'34 

+   75 

+  '47 

-  -28 

4° 

+  "41 

+  •61 

+  -20 

+    '6! 

'00 

41 

+  '31 

+  •50 

+  -19 

+  '54 

+  '55 

+  •01 

42 

+  •58 

+  '39 

+  •35 

—  '04 

43 

+  '34 

+  •30 

-  -04 

—  'OI 

—  -II 

44 

+  •38 

+  •36 

—   -02 

-   "57 

—  -27 

+  •30 

45 

+  78 

+  '37 

-  -41 

—     '21 

-  -04 

-  ''7 

46 

—  '17 

—   '02 

+  '15 

+  '53 

-  -28 

47 

-'49 

-   '3° 

+   'I9 

-  -08 

+  -03 

+  'ii 

48 

+  '02 

-   -08 

—   -10 

—   '31 

—  "42 

—  'ii 

49 

+  '*4 

+  "24 

•oo 

-   -58 

-'55 

+  -03 

5° 

+  •65 

+  '31 

-  '34 

-  -28 

-  -'5 

+  ''3 

5' 

—  -01 

-  -04 

-  -03 

+   -80 

+  -13 

-•67 

Star  Corrections. 
The  remarks  made  under  this  heading  in  the  R.A.  section  apply  equally  here. 


VI.— LEDGERS. 

The  Right  Ascensions  and  North  Polar  Distances,  with  the  days  of  observation, 
entered  in  this  section  are  derived  from  the  daily  results  reduced  by  the  methods 
described  above.  As  the  instrument  was  a  reversible  one,  each  face  is  given  separately 
with  a  corresponding  mean.  The  observations  are  all  reduced  to  the  epoch  1810'Q 
with  the  precessions  and  secular  variations  embodied  in  the  Catalogue.  In  this  section 
the  great  majority  of  the  stars  are  reduced  without  proper  motion.  Those  stars 
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marked  with    an  asterisk  *  were  reduced  with  the  proper  motions   given  in  the    list 
pp.  xlii.-xliv. 

No  correction  for  division  error  has  been  applied  to  the  results  in  this  section. 

As  a  general  rule  no  hypothetical    corrections   have   been  applied  to  discordant 
rvutions,  but  observations  which  stand  out  from  the  mean  4"  either  in  R.A.  or 
N.I'.D.   have  generally  been  bracketed.     The  number  bracketed  in  R.A  is  75,  that  in 
N.  P.D.  is  214,  slightly  over  one  per  cent,  of  the  total  number  of  observations. 

No  observations  of  R.A.  made  below  pole  except  those  of  Polaris  have  been  em- 
bodied in  the  Catalogue  places,  though  printed  in  the  ledgers.  They  are,  however,  few 
in  number. 

Observations  of  N.P.D.  made  below  pole  have  been  used  in  forming  the  Catalogue 
place  of  stars  within  10°  of  the  pole.  Beyond  10°  the  observations  below  pole  have 
not  been  used  for  the  Catalogue  place. 

The  stars  in  this  section  are  named  according  to  the  original  numbering  of 
Groombridge.  Blanks  are  left  where  the  original  number  now  has  no  corresponding 
star  position,  and  additional  stars  are  inserted  in  their  proper  order  with  a  small  Roman 
letter  added  to  the  number  of  the  preceding  star. 

The  following  Nos.  are  blank— 805,  812,  2144,  2661,  2795,  2940,  3647, 
3932,  4018. 

The  following  are  additional  stars — 2661a,  26616,  3192a,  3320a,  4171«. 

The  star  called  331  la  in  the  ledgers  is  restored  in  the  Catalogue  section  to  its 
original  No.,  3297. 

The  mean  places  of  the  following  stars  are  considered  discordant,  and  have  not 
been  used  in  the  section  of  proper  motions. 


In  R.A. 

In  N.P.D. 

In  N.P.D. 

Groombr.   5  1  9 

Groombr.    i  o 

Groombr.  1049 

9°3 

5' 

1366 

2879 

39' 

1637 

*947 

575  . 

1818 

33110 

654 

3454 

349' 

873 

349' 

3604 

,,     900 

3583 

9°3 

4'H 

„       1OO2 

4'*9 

xlii 
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List  of  Proper  Motions  used  in  Ledgers. 


Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 

in 
N.P.D. 

Groom- 
bridge 
No? 

P.M. 
in 
R.A. 

P  M. 

in 
N.P.D. 

Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 

in 
N.P.O. 

s 

3 

s 

3 

+0-0015 

+0-016 

650     +0*0015 

+  0-028 

1273 

+  0-0030 

—  0-020 

29 

+  0-0058 

+  0-016 

662 

+  0-0027 

—  O'OOI 

1289 

+  0-0003 

+  0-002 

85 

+  0*0004 

+  0-019 

686 

o-oooo 

—  0-019 

1293 

—  0-0041 

+  0-033 

102 

+  0-0017 

+  0-OI2 

707   I  +0-0023 

+  0-038 

!3°7 

—  0-0006 

—  O'Ol  I 

"7 

+  0-0035 

+  0-032 

716    —0-0042 

—  0-009 

1308 

+0-0019 

+0-045 

'*9 

—  0-0087 

+  0-036 

722      +O-OOI2 

+  0-036 

'349 

—  0-0061 

+  0*061 

132 

—  0-0003 

+  0-016 

724      +0-0047 

+  0-054 

1374 

—  O-OO22 

+  0-034 

144 

+  0-1279 

+0-024 

728 

—  O'ooi  5 

+  O'OI2 

1378 

—  0-0028 

+  0-014 

146 

+  0-1341 

+  °'474 

750 

+  O'OO22 

—  0-OI5 

1379      —0-0022 

+  0-005 

152 

—  0-0009 

+  0*010 

754 

+  O-OOO3 

+  0-017 

1387      —0-0017 

+0-026 

177 

+  0-0630 

+  O-QIO 

765 

+  O'OOO4 

+  0-027 

H04 

+  O'OOO2 

—  0-005 

181 

+  0-0013 

+  0*005 

777 

—  O-OO24 

+  0-032 

1406 

—  0-0075 

—  0-006 

Z35 

+  0-0906 

—  0*005 

781 

+  O'OO2O 

+  O-O3O 

1408 

+  0-0077 

+  0-007 

237 

+  0-3860 

+  1-580 

793 

—  O-OOOg 

+  O-O29 

1430 

+  0-0005 

+  0-107 

242 

+  0-0299 

+  0-015 

837 

+  O-OOI6 

+  0-009 

'438 

—  O-OigO 

+  0-113 

257 

+  0-0233 

+  0-024 

840 

—  O-OOO4 

+  o  005 

1446 

—  0-0035 

+  0-118 

289 

—  0-0005 

+  0-009 

848 

+  0-0098 

+0-132 

I450 

—  o'ooSi 

+  0-180 

300 

+  0-0023 

+  0-005 

871 

+  O-OO3I 

+0-155 

1460 

—  0-0023 

+0*022 

3°3 

+  0-OIII 

—  0-009 

880 

+  0-0038 

—  0-005 

1490 

—  0-0036 

—  0-016 

3°5 

+0-0384 

+  0-036 

897 

—  O-OO2I 

—  0-OI2 

1492 

—  0-0441 

+  0-251 

312 

+0-0312 

+  0-104 

905 

O'OOOO 

+  0-OI4 

H95 

—  0-0401 

+  0-259 

3'8 

+  0-0258 

+  0-071 

910 

—  0-0016 

+  0-013 

1501 

+  O-O002 

+  0-001 

3*4 

—  0-0009 

+  0-042 

912 

—  0-0005 

+  0-022 

1503 

—  0-0036 

+0-067 

337 

—  0-0050 

+  0-016 

919 

—  0-0376 

-0-143 

1510 

+  O-OOO2 

+  0-064 

3+8 

+  0-0045 

+  0'I  I  I 

925 

+  0-0022 

+  0-07I 

I5<3 

—  O-OO26 

+  0-042 

359 

+  0-0068 

+  0-005 

94° 

—  0-0047 

+  0-07I 

1524 

—  O-OOlg 

+0-037 

361 

+  0-0010 

+  0-015 

944 

+  0-OI30 

+  0-004 

'537 

—  0-0057 

+0-028 

372 

+  O'OOI  I 

+  0-025 

946 

+  0-OO79 

+  0-427 

1548 

+  0-0138 

—  0-026 

389 

+  O-OOI2 

+  0-034 

954 

+  0-0447 

+  0-652 

1550 

—  0-OIlS 

—  0-076 

39° 

+  0-0036 

+  O-022 

961 

—  0-0012 

+  0-008 

1554 

—  0-I04I 

+0-552 

421 

-0-0137 

+  0-007 

966 

—  0-004!     —O-OOg 

1564 

—  0-0159 

+0-083 

427 

—  O'OI  IO 

—  0-OI7 

1016 

—  0-0034     +0-027 

1581 

—  0-0391 

+  0-161 

436 

—  o-oooi 

—  O'oo6 

1028 

—  0-0028   ,   —0-032 

1586 

—  O'O2OO 

+  0-061 

447 

+  O'OO2I 

+0-051 

1029 

+  0-0021   '   —0-021 

1592 

—  O'OI  12 

+  0*023 

464 

—  0  OO2I 

+  0-004 

1040 

+  0-0074     +0-II7 

1620 

—  0-I005 

+0*048 

467 

+  0-0347 

+  0-173 

1050 

—  0-0065    +o'oo6 

1625 

—  0-OI4I 

+  0-013 

5" 

—  0-0046 

O'OOO 

1076 

—  0-0033 

+  0-033 

1629 

—  0-0165 

+  0-039 

524 

—  0-0045 

—  O'OII 

I  100 

—  0-0009 

+  0-111 

1633 

—  O-O5OI 

—  0-006 

5^7 

+0-0021 

+  O'IOO 

1123 

+  0*000  1 

—  O-O3O 

1640 

—  O-OO24 

+  0-018 

537 

+  0-0003 

+  0-029 

1141 

—  0-0500 

+  0-044 

1642 

—  0-0083 

—  0-027 

545 

+0-0330 

+0-086 

1147 

—  O'OOOI 

+  O-OI2 

1649 

-0-0237 

+  0-035 

559 

+  0-0041 

+  O"OI2 

1159 

—  0-0271 

+  0-628 

1650 

—  o-oi  18 

+  0-005 

573 

—  o'ooiS 

+  0-003 

1  163 

—  0-0034 

+  °'334 

1660 

+  0-0054 

—  0-039 

577 

—  O'OI  I  1 

—  0*015 

1  1  80 

—  0-0294 

+  0-283 

1662 

+  0-0109 

—  0*008 

589 

+  0-0014 

+  0-034 

1  196 

—  0-0040 

+  0-096 

1673 

+0-0028 

+0-032 

595 

+  0-0460 

+  1-115 

1217 

+  0-0230 

+  0-014 

1703 

+  O'OO2  I 

+  0-027 

600 

—  0-0015 

+  O'OO2 

1218 

—  0-0005 

—  0-160 

1706 

—  O-O26l 

+  0-029 

607 

+  0-0103 

+  0-088 

1219 

.+0-0008 

—  0-018 

1718 

—  0-0298 

—  0-060 

613 

+  1-1273 

+  0-086 

1224 

—  0-0051 

+  °'i34 

1726 

+  0-0085 

—  0-026 

6.5 

—  0-0017 

+  0-002 

1231 

+  O'OO22 

+  0-130 

1729 

—  o'oiSo 

+  0-071 

616 

+  0-0150 

+  0-054 

1259 

+  0-0136 

+  0-046 

1741 

—  0-0070 

+  0-033 
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List  of  Proper  Motions  used  in  Ledgers — continued. 


Groom- 

lirirtire 
No. 

T.M. 

in 
R.A. 

I'.M. 
in 
N.P.D. 

Grooni- 
briilee 
No. 

P.M. 
in 
B.A. 

P.M. 

in 
N.P.D. 

Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 
in 
N.P.D. 

8 

If 

s 

// 

8 

it 

'757 

-0-0094 

+0-013 

2164 

—  0-0170 

—  0-131 

2543 

+  O-O5I8 

—  0-013 

'77« 

—  O-OO36 

—  0-039 

2172 

—  0-0077 

—  0-003 

2546 

+  O-O2I9 

—  o-i  17 

1790 

—  O-OOSj 

+  0-027 

2177 

—  0-0151 

—  0-032 

2547 

+  0-0195 

—  0-126 

'793 

—  0^0062 

—  0-0*70 

2178 

—  0-0048 

+  0-040 

2560 

—  O-OO32 

+0*001 

1819 

—  0-0063 

-0-033 

2183 

-0-0432 

—  O'O23 

2570 

—  O-OO51 

—  0-049 

1823 

—0-0145 

—  0'020 

2214 

—  0-0364 

-0-403 

2581 

—  O'OOOI 

—  0-024 

1830 

+0-3450 

+  5774 

2226 

-0-0143 

—  0-084 

2586 

+  0-1  129 

+  0-389 

1831 

+  0-0098 

—  0-004 

2235 

—  O"OO2O 

—  0-009 

2616 

+  0-0178 

—  0-278 

1852 

+0-0444 

+  0-114 

2236 

+  O-OO4O 

—  0-019 

2628 

+  0-0296 

-0-037 

1859 

+  0-0013 

—  0-025 

2242 

+  O-O005 

+  0-014 

2640 

+0-0003 

—  0-076 

1861 

+0-0053 

+  0-013 

2244 

—  O-OO34 

+  0-017 

2650 

+0-0003 

-0-055 

1862 

+0-0133 

—  0-005 

2256 

+  0-OO52 

—  0-052 

2651 

—  0-0005 

—  0-071 

1864 

+  0-0038 

+0-046 

2280 

+  O-007O 

+0-063 

2655 

+  O"OO2O 

—  o-oo8 

1884 

—  0-1206 

-0-077 

2283 

+  O-OO72 

—  0-031 

2667 

+  0-o6l8 

+  0-025 

1890 

—  0-0076 

+0-025 

2284 

+  0-0373 

—  o"6oi 

2671 

+  O-OO39 

—  0-004 

1899 

—  0-0106 

—  0-091 

2294 

+  0-C083 

+  0-004 

2707 

+  0*0090 

—  O-O22 

1905 

—  0-0650 

—  0-280 

2296 

—  0-0204 

—  O'l  I  I 

*7'7 

+  0-OO26 

—  0-078 

1906 

—  0-0160 

—  O'OIO 

2304 

-0-C370 

-°'344 

2726 

—  0-003O 

—  O-O51 

1912 

—  O-OO2I 

+  0-O2I 

2311 

—  O-OOI7 

+  0-037 

2748 

+  O-OI03 

—  0-044 

1917 

—  0-0062 

+  0-O2I 

2320 

—  0-0085 

-0-077 

2791 

+  O-O04I 

-0-045 

1932 

+  0-0115 

+  0-013 

2331 

—  O'OOJO 

—  0-029 

2796 

—  o-ooi  I 

—  O-OI9 

'935 

—  0'O220 

—  O-O66 

2334 

—  0-0050 

—  0-003 

2804 

—  o"ooi6 

+  0-073 

'937 

—  0-0180 

—  O'OlS 

2343 

+0-0040 

+  0'O12 

2811 

+  0-0156 

—  0-085 

'939 

+  0-0003 

+  O-O42 

2346 

—  0-0019 

—  0-058 

2812 

+  O'OOO2 

—  0-008 

1940 

—  0-0207 

—  O'OI5 

2348 

+  0-0024 

—  O'OIO 

2813 

+  0-0066 

—  0-121 

1964 

—  0-0064 

-0-035 

2349 

—  0-0190 

-0-254 

2840 

-0-0313 

—  o'l  14 

'973 

—  O'OI2O 

—  O'OOg 

2358 

—  O'OO2O 

—  0-026 

2842 

—  o-oooi 

—  0-030 

'975 

—0-0129 

—  O'O2I 

2359 

—  o  0009 

—  0-036 

2859 

+  O-O022 

—  0-128 

1978 

—  0-0054 

—  o-ooi 

2368 

—  0*0018 

—0-038 

2895 

—  O-OO33 

—0-251 

>987  . 

+0-0134 

+  O"O22 

2371 

+  0-0028 

+0-093 

2898 

+  0-0973 

+  1-766 

2001 

—  0-0024 

+  0-023 

2373 

—  0-0206 

-0-278 

2900 

+  0-OI29 

+0-047 

2002 

—0-0093 

—  0-OOS 

2377 

+0-0051 

—  0-056 

2905 

+  Q-OOI2 

—  0-042 

2014 

+0-0074 

+  O-OO4 

2414 

—  o-oi  14 

—  0-078 

2932 

+  0-0046 

-0-043 

2O15 

-0-0134 

—  o-o  1  1 

2415 

—  0-0044 

+0-027 

2958 

—  O-O03I 

+0-075 

20l6 

—  o-ooi  8 

+  0-002 

2422 

+  0-0090 

+  0-003 

2974 

+  O-O123 

—  O'O26 

2029 

—  0-0088 

—  O'OI  I 

2428 

—  0-0027 

—  O'O22 

2987 

—  0-0059 

+  0-046 

2050 

—  o'oi  1  5 

+  O'O22 

2440 

+0-0003 

+  0-OI2 

3048 

O'OOOO 

-0-034 

*°59 

—  0-0017 

+  0-014 

2443 

—  Q-0020 

—  0-009 

3089 

+  O-OOI7 

+  0-01  6 

2076 

—  0-0092 

—  O-OI  I 

2445 

+  0-0183 

—  0-048 

3°9' 

—  O-OO04 

—  0-005 

2078 

—  0-0018 

+  0-148 

2446 

+  0-0179 

—  0-044 

3°97 

+  0-OI83     —0-069 

2092 

—  0-0191 

—  0-152 

2451 

—  O-OO7O 

—  0-125 

3102 

+  0-0098 

—  o-ioo 

*°93 

—0-0165 

—  0-084 

2455 

—  0-0004 

—  0-003 

3>4° 

+  o-ooi  6 

—  O'OIO 

2094 

—  0-0110 

—  0-023 

2461 

+  O-OO24 

—0-318 

3148 

—  0-0015 

—  0-014 

21  IO 

-0-0275 

+  0-403 

2474 

+  O-OOO6 

—  0-016 

3>49 

—  O'OOOI 

O'OOO 

2II5 

—  0-0328 

+  0-067 

2475 

—  0-0006 

+0-268 

3186 

+  0-0067 

-0-045 

21  l6 

+  0-0108 

+  0-200 

2477 

—  O'OOOS 

+0-278 

3201 

O'OOOO 

—  0-007 

2I2O 

—  0-0106 

—  0-146 

2479 

+  O-OO02 

-0-057 

3210 

+  0-0014 

+  0-040 

2125 

-0-0075 

—  O-Olg 

2488 

+  0-0149 

-0-075 

3218 

+  0-0046 

+  0-018 

21  30 

+  0-0013 

—  0-026 

2492 

—  O'OOlS 

+  0-024 

3241 

—  0-0047 

+  0-018 

*'37 

—  0-0082 

+  0-OI4 

2501 

+  0-0135 

-0-239 

325' 

+  0-0017 

+  O  O2I 

2152    ,  —  O-O222 

—  o*i  14 

2533 

—  0-0022 

+  0-003 

3257 

—  0-0003 

+  O'OO2 
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List  of  Proper  Motions  used  in  Ledgers — continued. 


Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 
in 
N.P.D. 

Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 
in 
N.P.D. 

Groom- 
bridge 
No. 

P.M. 
in 
R.A. 

P.M. 
in 
N.P.D. 

8 

// 

3 

s 

3268 

+  0-OI83 

O'OOO 

3569 

—  O"OOO2 

+  0-007 

39°7 

+  0-0088 

—  0-007 

3277 

+  0-0257 

—  O'2O8 

3572 

-0-0135 

+  0-056 

3928 

+  0-0055 

-0-043 

3281 

—  O-OI2I 

+0-217 

3606 

+  0-O029 

—  0-012 

3954 

+  0-0007 

+  0-010 

3286 

+  O-OI27 

—0-819 

363> 

+  O-0085 

—  O-OO4 

3989 

+  0-0139 

—  0-123 

3308 

-0-0434 

—  O'OOI 

3665 

—  0-OI44 

+  0-I76 

4002 

+  0-0038 

+  0-032 

3338 

O'OOOO 

+  0-018 

36/8 

+  O-0280 

—  0-065 

401  1 

+  0-0093 

—  0-091 

3362 

+  0-0009 

+  0-009 

3685 

+  0-0021 

-0-045 

4038 

+  0-0093 

—  0-018 

337° 

+0-0141 

—  0-008 

3706 

—  0-0016 

—  O'OIO 

4059 

+0-0010 

+  0-010 

3373 

—  0-0105 

+  0-015 

3716 

+0-0126 

+  0'021 

4078 

+  0-0072 

—  0-021 

3385 

+  0-0006 

—  0-008 

3718 

+  O-002I 

+  0-OO7 

4093 

—  0-0016 

+  0-038 

3394 

+  0-0013 

+0-014 

3728 

+0-0543 

—  0-03I 

4101 

+  0-0766 

—  O-O02 

3415 

—  0-0013 

+0-018 

3747 

—  0-0005 

+  O'020 

4106 

+0-0157 

+  0-420 

34«9 

+  o-co68 

—  0-023 

3761 

—  0-0036 

+  0-I88 

4109 

+0-0014 

o-ooo 

3423 

—  0-0009 

—  0-003 

3791 

+  0-0004 

—  O'OOI 

4118 

+  0-0069 

+0-024 

3437 

+  0-021  I 

-0-049 

3799 

+0-0133 

—  0-013 

4122 

—  0-0199 

—  0-158 

3472 

+  O-O023 

—  0-096 

3834 

—  0-0051 

o-ooo 

4'37 

+  0-0005 

+  0-008 

3493 

+  O-OOI2 

—  0-005 

3844 

+0-001  1 

O'OOO 

4138 

+  0-0069 

—  0-052 

3495 

—  0-0034 

+0-092 

3846 

+  0-0416 

—  0-023 

4141 

+  0-0023 

+  0'OIO 

3509 

—  O'OOIO 

—  0-009 

3850 

—  0-0026 

4-0-039 

4161 

—  0-0032 

+  0-012 

3536 

+  O-OOO9 

+0-015 

3851 

+  0-0076 

+  0-016 

4163 

—  0-0039 

+  0-005 

3566 

+  0'0207 

—  0-080 

3871 

—  0-0029 

—  0-012 

4240 

+0-0658 

+  0-190 

3567 

+O-QOII 

+  0-001 

39°5 

—  0-0142 

+0-126 
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The  Right  Ascensions  and  North  Polar  Distances  for  1810'0  have  been  reduced  as 
described  above.  The  clock  stars,  standard  polars,  and  the  places  of  stars  used  for 
polar  points  have  been  derived  from  Professor  Newcomb's  Fundamental  Catalogue,  and 
the  computation  of  refraction  has  been  made  by  the  use  of  the  Pulkowa  Tables. 

The  results  here  given  are  derived  from  the  ledgers  by  combining  the  different 
faces  with  weights  equal  to  the  number  of  observations.  Corrections  have  been  applied 
where  necessary  to  reduce  the  observations  to  1810D,  for  the  values  of  proper  motions 
specially  deduced  in  the  following  section,  and  further  in  the  case  of  the  North  Polar 
Distances  for  the  corrections  for  division  error  given  on  p.  xxxix.  No  observations 
of  RA.  below  pole  (except  in  the  case  of  Polaris)  have  been  used  in  the  Catalogue 
place.  In  N.P.D.  observations  below  pole  for  stars  within  ]  0°  of  the  pole  have  been 
used  with  full  weight. 
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Explanation  of  the  Separate  Columns. 

The  reference  No.  is  that  given  in  the  original  catalogue.  Where,  for  reasons 
in  the  footnotes,  there  is  no  corresponding  star  position,  the  No.  is  left  blank. 
Additional  stars  are  inserted  in  their  proper  order  of  R.A.  with  the  reference  No.  of 
the  previous  star,  followed  by  a  small  suffix  Roman  letter. 

The  No.  in  Auwer's  Bradley  sufficiently  explains  itself.  The  No.  in  Greenwich 
Catalogues  gives  the  reference  to  the  Catalogue  from  which  the  star's  place  has  been 
taken  for  comparison  with  the  Groombridge  result,  and  which  has  been  used  in  the 
following  section  of  deduced  proper  motions. 

The  No.  without  an  asterisk  refers  to  the  second  Ten  Year  Catalogue  for  1890. 
The  No.  with  an  asterisk  *  refers  to  the  First  Ten  Year  Catalogue  for  1880. 
The  No.  with  a  dagger  t  refers  to  the  Nine  Year  Catalogue  for  1872. 

In  cases  where  the  Greenwich  place  has  been  taken  from  observations  since  1897, 
a  footnote  gives  the  year  or  years  in  which  the  observations  used  for  the  place  were 
made. 

The  star's  name  follows  the  rules  of  nomenclature  usually  adopted  at  Greenwich. 

The  magnitudes  arc  taken  from  the  following  sources  in  the  order  given.  The 
Harvard  Photometric  Durchmusterung  (Annals  of  Harvard  College,  vol.  xlv.),  the 
Catalogues  of  the  Astronomische  Gesellschaft  (marked  *)  or  the  Bonn  Durchmusterung 
(marked  t). 

Type  of  Spectrum  is  taken  from  the  Draper  Catalogue  of  Stellar  Spectra  (Annals  of 
the  Astronomical  Observatory  of  Harvard  College,  vol.  xxvii.).  The  character  of  the 
spectra  of  the  different  stars  is  there  indicated  by  the  letters  of  the  alphabet.  The 
varieties  of  Type  I.  are  indicated  by  the  letters  A  to  D ;  those  of  Type  II.  by  the 
letters  E  to  L  (pp.  2-4,  Introduction).  No  reference  is  given  except  to  stars  of  Types 
I.  and  II. 

The  mean  date  is  expressed  in  years  and  decimals  of  a  year  reckoned  from  1800, 
corresponding  to  the  days  of  observation.  The  number  of  observations  gives  the 
aggregate  number  of  all  the  observations  in  the  different  years  upon  which  the  star's 
place  depends. 

The  precessions  and  secular  variations  for  ISIO'O  have  been  computed  from  the 
Struve  Peters'  constants  of  precession  by  the  use  of  Folie's  Tables — Douze  Tables  pour 
le  calcul  des  Reductions  Stellaires.  The  R.A.  and  N.P.D.  have  been  taken  for  ISIO'O 
correct  to  I8  and  2"  respectively. 
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The  annual  proper  motion  which  is  the  value  derived  from  the  discussion  of 
the  Groombridge  observations,  details  of  which  are  given  in  the  following  section, 
has  been  used  in  this  section  to  reduce  all  observations  to  the  epoch  181 0'O. 


VIII.—  PROPEE  MOTIONS. 

The  proper  motions  given  here  are  derived  in  the  main  from  a  direct  comparison  of 
the  results  of  the  new  reduction  of  Groombridge's  observations  with  those  of  recent 
Greenwich  Catalogues  and  are  deduced  for  the  epoch  1850.  They  arc  embodied  in  the 
Catalogue  without  any  corrections  for  secular  variation. 

The  proper  motions  marked  with  an  asterisk  *  are  those  which  are  not  derived 
solely  from  a  comparison  between  the  Groombridge  and  Greenwich  results.  The  great 
majority  of  these  are  cases  where  the  Groombridge  results  depend  on  only  one  or  two 
observations.  Where  discordances  were  considerable,  and  seemed  to  be  fairly  divided 
between  Groombridge  and  Radcliffe,  the  resulting  proper  motions  derived  by  comparing 
Greenwich  and  Groombridge  and  Greenwich  and  Radcliffe,  were  combined  according 
to  the  relative  number  of  their  observations,  after  giving  double  weight  to  those 
of  Groombridge.  In  a  few  cases  the  adopted  proper  motion  has  been  derived  solely 
from  the  result  of  the  comparison  between  Radcliffe  and  Greenwich. 

The  object  of  comparing  the  results  of  the  Groombridge,  Radcliffe,  Astronotnische 
Gesellschaft,  and  Greenwich  Catalogues  side  by  side  was  that  while  the  Radcliffe  and 
Astronomische  Gesellschaft  Catalogues  would  be  a  useful  check  on  the  proper  motions 
derived  from  the  Groombridge  and  Greenwich  results,  the  residuals  derived  from  the 
comparisons  would  afford  valuable  material  for  a  discussion  of  the  systematic  errors 
of  the  Radcliffe  and  Astronomische  Gesellschaft  Catalogues. 

The  Greenwich  Right  Ascensions  and  North  Polar  Distances  for  1890'0  are  mainly 
derived  from  the  Second  Ten  Year  Catalogue  for  1890'0.  Of  the  605  Groombridge 
stars  not  to  be  found  in  this  Catalogue,  the  places  of  104  are  derived  from  the  Nine 
Year  Catalogue  for  1872,  of  408  from  the  First  Ten  Year  Catalogue  for  1880,  and  of  93 
from  the  results  of  observations  made  since  1896. 

Numbers  representing  blanks,  additional  stars,  or  discordant  results  will  be  found 
on  p.  xli. 

Reduction  to  1890U 

The  Groombridge  Right  Ascensions  and  North  Polar  Distances  given  in  this  section 
for  1890'0  are  the  same  places  as  those  given  in  the  section  "Catalogue,"  but  without 
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any  correction  for  proper  motion.  The  reduction  from  1810'G  to  1890'0  was  made  by 
means  of  the  Struve  Peters'  constants  of  precession  from  Folie's  Tables.  For  stars 
Ix'yond  5°  from  the  pole  the  reduction  has  been  effected  by  taking  the  mean  of  the  pre- 
cessions for  1810'G  and  1890'0  and  by  applying  the  additional  correction  for  the  third 
term  where  necessary.  For  stars  within  5°  of  the  pole  the  reduction  has  been  made  by 
the  following  formula  :— 

R.A.l8lo  +  80  x  />,s50  +  18-67  (jj,8lo  +  pl890  -  2  j>,85o)  +  1-07  (sec.  varn-,8lo  -  sec.  varn-l890). 

The  Radcliffe  Right  Ascensions  and  North  Polar  Distances  for  1890'0  are  the 
places  deduced  from  the  Radcliffe  Catalogue,  1845,  without  any  correction  for  proper 
motion.  The  reduction  from  1845  to  1890  was  made  by  means  of  the  Struve  Peters' 
constants  of  precession  from  Folie's  Tables.  For  stars  beyond  5°  from  the  pole  the 
reduction  has  been  effected  by  taking  the  mean  of  the  Struve  Peters'  precession  for  1845 
and  1890  and  by  applying  the  additional  correction  for  the  third  term  if  necessary. 
For  stars  within  5°  of  the  pole  the  reduction  has  been  made  by  the  following  formula  :— 

(R.A.,s4S  +  5  />,350  —  |  sec.  varn-,850)  +  £  (total  procession  from  1810  to  1890)  +  10  (/>,890  —  Pis,0) 
—  '-.  (sec.  varn-l890  +  sec.  varn-,8lo  —  2  sec.  varn-,8so). 

The  Right  Ascensions  and  North  Polar    Distances  have  been  further  corrected  for 
.systematic  errors  which  are  given  below. 

The  Right  Ascensions  and  North  Polar  Distances  for  1890'0  of  the  various 
Astronomische  Gesellschaft  Catalogues  are  the  places  deduced  directly  from  the  Catalogue 
for  1875.  The  reductions  from  1875  to  1890  are  made  by  taking  the  means  of  the 
precessions  at  the  two  epochs. 

Those  stars  which  are  marked  as  fundamental  in  these  catalogues  have  not  been 
used  in  this  comparison. 

The  reductions  to  1890'0  for  the  Greenwich  Catalogues  arc  made  by  taking  the 
mean  of  the  precessions  at  the  two  epochs.  No  corrections  have  been  applied  for 
proper  motion. 

Systematic  Corrections. 

As  the  new  reduction  of  Groombridge's  observations  is  based  on  the  system  of 
Professor  Newcouib's  Fundamental  Catalogue  for  1900,  and  as  the  main  difference  between 
this  Catalogue  and  the  modern  Greenwich  Catalogues  (Introduction  to  Greenwich  Ten  Year 
Catalogue,  1890,  pp.  44-46)  consists,  in  the  case  of  the  Right  Ascensions,  of  different 
epoch  corrections,  and  in  the  case  of  the  North  Polar  Distances  of  the  use  of  different 
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refraction  tables,  all  the  Greenwich    Right  Ascensions  referred    to  1890'0  have  been 
corrected  as  follows  : — • 


Nine  Year  Catalogue,  1 872 
First  Ten  Year  Catalogue,  1880 
Second  Ten  Year  Catalogue,  1890  ) 
Stars  observed  since  1896          .      J 


+  0-03 

+  0-04 

+0-05 


and  the  use  of  Pulkowa  Refraction  Tables  has  been  substituted  for  those  of  Bessel  in  the 
reduction  of  the  North  Polar  Distances  by  means  of  the  following  table.  In  applying 
these  corrections  it  must  be  borne  in  mind  that  for  observations  below  pole  full  weight 
is  given  as  far  as  N.P.D.  15° ;  from  15°  to  36°,  f  weight ;  from  36°  to  41°,  5-  weight ;  and 
below  41°  the  observations  below  pole  are  not  used. 

The  North  Polar  Distances  of  the  1872  Catalogue  have  been  specially  corrected  by 
the  use  of  the  table  published  on  p.  27  of  the  introduction  to  that  catalogue. 

Table  of  Corrections  for  reduction  to  Pulkowa  Refractions 

and  Colatitude  38°  31'  21"'75. 
Barometer  3Oin-oo.  Thermometer  50° 'o  F.  Argument  N.P.D. 


N.P.D. 

Correction. 

N.P.D. 

Correction. 

N.P.D. 

Correction. 

N.P.D. 

Correction. 

40  S.P 

~0/:45 

20  S.P. 

—  O'l  I 

6° 

H 
—  0-05 

3°° 

-o"l3 

39 

-0-43 

18 

—  0-09 

8 

—  o'o; 

32                 -0-13 

38 

—  o-4o 

16 

—  0-07 

10 

—  o'o6 

34               -0-14 

37 

—  0-38 

'4 

—  o'o6 

12 

—  0-07 

36                —  O'i4 

36 

-0-35 

12 

—  0-04 

4 

—  0-07 

38 

-0-15 

34 

-0-31 

10 

—  o'O3 

16 

-0-08 

4° 

-0-15 

3* 

-0-27 

8 

—  O'O2 

18 

—  0-08 

42 

-0-I5 

30 

—  0-24 

6 

—  O'OI 

20 

—  0-09 

44 

—  o-i6 

28 

—  O'2O 

3§ 

O'OO 

22 

—  O'lO 

46 

—  0-16 

26 

—  0-18 

ij  S.P. 

+  Q-OI 

24 

—  O'l  1 

48 

-0-17 

24 

-0-15 

1  1 

—  O'O2 

26 

—  o-iz 

<;o 

-0-17 

22   S.P. 

-0-13 

sl 

—  0*04 

28 

-0-13 

5* 

-0-18 

The  following  systematic  corrections  have  been  applied  to  the  Right  Ascensions  and 
North  Polar  Distances  of  the  Radcliffe  Catalogue,  1845. 

Table  of  Systematic  Corrections  to  the  Right  Ascensions  of  the 
Radcliffe  Catalogue,   1845. 


h 

s               h 

s               h 

s               h 

S 

0 

+0-05 

6 

—  O'O2 

12 

—  0-06 

It 

+  0-04 

i 

+  0-04           7 

—  0'O4 

13 

—  0-05 

'9 

+  0-05 

2 

+  0-03 

8 

—  °'°5 

H 

—  0-04 

20 

+  0-0, 

3 

+  0-02 

9 

—  o'o6 

'5 

—  0-03 

21 

+  0-05 

4 

+  0'OI 

10 

—  O'o6 

16 

•oo 

22 

+  0'0; 

5 

—  O'OI 

1  1 

—  0-06 

17 

+  0-02 

23 

+  0-05 
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T«I>1<>  of  Systematic  Corrections  to  the  North  Polar  Distances  of  the 

Radcliffe  Catalogue ,  1845. 


N.P.D. 

o 

o 

5 
10 

'5 

20 


o-o 

-0-3 

-0-6 
-07 
-07 
-0-5 


N.P.D. 

JO 

35 
40 

45 

5° 
55 


-0-4 

—  O'2 

O'O 

+  0-1 

+  0-2 

+0-3 


The  following  is  a  list  of  the  errata  of  the  Radcliife  Catalogue,  1845,  applied  in 
forming  the  adopted  places  for  1890'0. 


Radclifle  No. 

GroonibriJge  No. 

421 

301 

R.A.           for     27*  64      read 

28-26 

616 

45* 

N.P.D.          „       i8"-o 

1  5"'  5 

826 

578 

R.A.            „      4i°-98 

41-00 

1  200 

807 

R.A.            „        3-59 

4-57 

'594 

1047 

R.A.            „      30-88 

29'-88 

1876 

1263 

R.A.            „      30-37 

32"'37 

2199 

1469 

N.P.D.          „         42° 

22* 

2835 

1869 

N.P.D.          „       i6"-3 

i8"-3 

3180 

2096 

R.A.            ,       50-22 

50-29 

3635 

2398 

R.A. 

238'44        „ 

2  3s-  2  2 

3807 

H95 

R.A. 

4-72 

4"34 

5431 

3594 

N.P.D. 

>9"'3 

-      22""9 

5438 

3598 

R.A. 

4<5"24 

46-08 

No.  of  Obs.       , 

4            » 

3 

Mean  Year        , 

46-4 

46-2 

5439 

3599 

R.A. 

469'56 

46-58 

No.  of  Obs.        ,         4             ,, 

5 

Mean  Year        ,         48-5          ,, 

48-, 

5522 

3667 

R.A.             ,      32-61         „ 

33-29 

6044 

4042 

N.P.D.          ,      39°.  1  9'        „ 

32°-'9' 

The  column  headed  residuals  C — 0  represents  the  differences  of  the  various  Catalogue 
results  as  compared  with  Greenwich  after  the  application  of  the  deduced  proper  motion. 
The  deduced  proper  motions  are  given  for  each  star  at  the  end  of  each  group  of 
positions  and  residuals. 


IX.— COMPARISON  OF  CATALOGUES. 

In  the  following  comparisons  the  Struve  Peters'  value  of  precession,  and  the  proper 
motions  deduced  in  this  work,  have  been  used.  The  Groombridge  Catalogue  places, 
as  has  been  explained  above,  depend  on  Newcomb's  Fundamental  Catalogue, 
and  the  modern  Greenwich  places,  as  has  also  been  explained  above,  have  been 
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brought  into  line  with  Newcomb's  Catalogue  (see  Introduction,  Greenwich  Ten  Year 
Catalogue,  1890,  pp.  44-46)  by  applying  an  epoch  correction  to  the  .Right  Ascensions, 
and  by  reducing  the  North  Polar  Distances  with  Pulkowa  refractions  from  the 
table  given  on  p.  xlviii.  Consequently,  the  comparisons  are  made  with  an 
adopted  Groombridge-Greenwich  system  of  R.A.  and  N.P.D.,  depending  at  one 
end  on  the  Groombridge  Catalogue  for  1810'0,  and  at  the  other  in  the  main  on  the 
Greenwich  Ten  Year  Catalogue  for  1890. 

Comparisons  are  made  with  the  following  Catalogues  : — 

1.  Professor  Newcomb's  Fundamental  Catalogue  for  1875  and  1900. 

2  Professor  A.uwer's  Bradley  Catalogue  from  the  places  given  by  Dr.  Herman 
Kobold  for  1810  in  his  paper — Untersuchung  der  Eigenbewegungen  des 
Auwers- Bradley  Catalogs  nach  der  Bessel'schen  Methode. 

3.  Professor  Struve's  Catologus  generalis  continens  positioned  medias  ad  1830'0 

reductas   ex   observationibus  meridianis  annis    1822   ad    1843    in   specula 
Dorpatensi  institutis. 

4.  The  Eadcliffe  Catalogue  for  1845. 

5.  The  Catalogues  of  the  Astronomische  Gesellschaft,  viz.  : — 


Kazan 

Christiaiiia  . 
Helsingfors  . 


Limits  of 
N.P.D. 

10-15 
20-25 
25-35 

Harvard 
Bonn  . 
Lund  . 

Limits  01 
N.P.D. 

35-4°° 
40-50 

5°-55 


Comparison  with  Newcomb's  Fundamental  Catalogue. 

The  places  of  Newcomb's  Catalogue  were  reduced  to  1810'G  by  means  of  the 
formulae  given  in  his  Catalogue,  and  of  the  values  of  the  precessions  and  proper 
motion  adopted  by  him. 

The  separate  results  of  Groombridge's  observations  for  face  East  and  West  are 
those  given  in  the  section  "Ledgers,"  reduced  to  1810'G  with  the  proper  motions 
used  in  the  Ledgers,  pp.  xlii.-xliv.,  and  not  with  those  given  in  the  final  Catalogue. 
The  resulting  differences  in  N.P.D.  constitute  the  basis  of  the  division  errors  given 
on  p.  xxxix. 

For  combining  the  resulting  differences  for  the  two  faces,  the  following  weights 
were  used  : — 


No.  of  Observations. 

1 
2-4 

5-9 

10  and  over 


Wi-ight. 
I 

2 

3 
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Detailed  Comparison  for  all  Stars  common  to  Newcomb's  and 
Groombridge's  Catalogues  arranged  in  order  of  N.P.D. 


N.P.D. 

Groom  bridge 
No. 

Newcorab 

No. 

R.A. 

N.P.D. 

Adopted 
Newcomb's 
R.A. 
1810*0. 

Groombr. 
East— 
Newcomb. 

+1 

If 
S 

Qroombr. 
West— 
Newcomb. 

i 
£• 

Adopted 
Newcomb's 
N.P.D. 
1810*0. 

Groombr. 
East— 
Newcom  i. 

f 

Groombr. 
West— 
Newcomb. 

-4-J 

f 

a 

h    ui      9 

s 

8 

</    /    'i          >i 

-/ 

-7 

2422 

1087 

17-    6. 

-7.40.  12-85 

-0-57 

3 

-0-94 

3 

-6 

i6"j? 

6cq 

IO.    7. 

—  6.  29  .  6-91 

+  0-36 

A 

j  j 

IQ4.O 

w  J7 
814. 

/  * 

12    4.8 

—  C     1  3     I  1*  I  Q 

-t-o-6? 

T 

2 

-~  5 

—  4. 

•  %7f.w 

177 

T 

ca 

*     -  Tw' 

O.  4.C. 

J-  J  J"   *  J    *  7 

—  4..  4.6.     7'I  I 

-r  \j  w^ 
+0-83 

T 

it              j  f 

1620        6ci 

T  J' 

9-  58- 

T     T              / 

—  4.    4.7.  4.C'4.6 

1     w    **  J 

—  : 

2628 

JT 
H6i 

18.  33. 

T-  T/     T>  T" 

—  5     2  C    J.6-J.2 

+  0-52 

2 

4-i-o6 

2 

j 

2667 

T 
I  167 

18.  41. 

J-  *  J*  T     T 

-3-    3-3294 

+  0-07 

2 

t     *    •w*^ 

—  0-36 

3 

—  1 

'  . 

8q 

o.  cc 

—  i.  42.  20-42 

+  o-«c 

—  O'I7 

3308 

7 

I2CC 

-  J  J  • 

2O.  4?. 

—  I     1  6    2Q'OO 

I         J  J 

•I 

•  / 

+  o-i8 

2 

—  O 

1  1  iq 

J  J 

518 

T  J 

6.    i. 

*           -       7       V 
—  O.  ?6       2'2O 

j 

—  0-86 

I 

0 

7 
I  119 

j 

518 

6.    i.  28-90 

+  2-93 

3 

+  ••«• 

i 

«.     JV. 

O.  56.      2-20 

-0-15 

3 

+  0-26 

9 
2 

1 

z35 

89 

°-  54-  39'4> 

-0-26* 

4 

-062* 

4 

I.  42.  20-42 

—  0-76 

4 

+  0-24 

4 

1884 

77* 

12.  14.  47  xx       -5-55 

2 

-3-01 

i 

14.  49'I  I 

—  0*11 

2 

+  0-66 

2 

3308 

1255 

20.  44*  43-33 

-4'47 

I 

—  0-56 

3 

16.  29-09 

+0*19 

2 

+0-63 

4 

2 

'44 

60 

0.37.35-29 

-1-66 

2 

... 

2.     O.   10-58 

+  I-57 

3 

+  1-03 

i 

1141 

449 

6.    7.  56-27 

-3'54 

2 

43-32-55 

+0-84 

3 

+0-89 

2 

2283 

962 

15.45.  19-64 

... 

... 

-3-05 

2 

—  0-46 

3 

3 

2628 

1  164 

18.  33.  29-20 

—  I  -01 

2 

+  1-65 

2 

3.25.46-42 

+  0-56 

4 

+0*94 

4 

2667 

1167 

18.40.45-93 

—  0-67 

3 

+  0*78 

2                     3.32-94 

—  0-18 

4 

4 

3548 

1402 

21.34.49-41 

-''33 

2 

-2-24 

2                  46.  I7'I  \ 

—  0-38 

2 

-0-88 

2 

4101 

'559 

23.27.42-55 

-2-32 

2 

-1-68 

I 

44-  27-36 

-0-08 

3 

—  0'O2 

1 

4 

'77 

59 

o.  44.  50-30 

-1-56 

I 

O'OO 

2 

4.46.    7-  1  1 

+0-93 

i 

—  0-05 

3 

750 

264 

3-  40.  2  I  -O2 

+0-26 

3 

... 

... 

58.  27-18 

—  0-26 

3 

... 

944 

356 

5.      2.   I8-72 

—  0-30 

2 

+0-81 

I 

56.  54-05 

+  1-14 

2 

-0-32 

i 

1620 

654 

9-57-5572 

—  0-07 

3 

47-  45H6 

... 

+  roi 

3 

5 

1940 

8,4 

12.47.55-58 

—  0-62 

3 

—  1-06 

2 

5-33-  '3''9 

+  0-65 

3 

+  1-18 

i 

6 

1633 

659 

10.    6.41-69 

... 

—  0-20 

3 

6.  29.    6-91 

+0-15 

2 

+°'54 

3 

7 

1259 

467 

6.  50.  22-66 

+  0'47 

2 

7.  15.  50-88 

+  O-22 

3 

'537 

600 

9-    8.56-39 

..  . 

+0-61 

3 

51.    8-96 

+  0-50 

3 

2422 

1087 

17.    5.52-07 

—  0-67 

2 

+  030 

2 

40.  12-85 

—  OM2 

2 

+0-61 

4 

8 

3370 

1368 

20.55.36-39 

—  0*22 

2 

-0-47 

2 

8.  10.  57-33 

—  0-85 

2 

—  002 

2 

means  of  iz  and  14  observations  above  and  below  pole. 


Hi 
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N.P.D. 

Groombridge 

No. 

Newoomb 
No. 

R.A. 

N.P.D. 

Adopted 
Newcomb's 
R,A. 
iSio'o. 

Groombr. 
East— 
Newoomb. 

i 

B 

^ 

Groombr. 
West— 
Newcomb. 

ti 

"§> 

3 

£ 

Adopted 
Newcomb's 
N.P.D. 
1810*0. 

Groombr. 
East— 
Newcomb. 

S 

<X> 

£ 

Groombr. 
West— 
Newcomb. 

J 

• 

£ 

h     ni       s 

s 

s 

0                f            It 

n 

// 

10 

1159 

424 

6.  13.  36-26 

—  0-07 

3 

—  O'OI 

I 

10.  15.  52-54 

(  +  276) 

(4) 

(+0-88) 

(') 

2546 

1  165 

18.  14.  13-14 

... 

-0-31 

3 

2.  19-70 

... 

—  O-I2 

3 

2900 

1261 

19.  32.  56-01 

+  0-39 

i 

... 

47.22-25 

-°'33 

3 

... 

... 

3373 

1371 

20.  55.47-83 

+0-32 

3 

10.     1-32 

+  0-05 

3 

1  1 

242 

70 

o.  56.  19-94 

-0-52 

3 

-0-41 

2 

II.  20.33-38 

+  o'55 

3 

+0-61 

2 

577 

184 

2.  41.  25'O2 

... 

+0-19 

2 

21.      1-67 

+  0-92 

3 

+0-51 

3 

919 

326 

4.  51.3072 

+  0-27 

2 

+0-25 

I 

I.   10-92 

+0-48 

3 

+  2-26 

i 

1706 

695 

jo.  44.  20-72 

-0-45 

2 

12.  58-82 

+  1-25 

3 

•  •• 

1859 

763 

12.    3.    8-08 

—  0-07 

2 

—0-82 

2 

19.  38-76 

—  o-o6 

2 

—  O'2i 

2 

2094 

890 

14.    9.  47-7  1 

... 

... 

—0-58 

3 

33-3577 

... 

... 

+  0-54 

3 

2294 

1006 

15.51.    663 

-0'37 

2 

-0-48 

3 

37-3778 

-0-25 

3 

+  0-51 

4 

12 

616 

200 

2.  56.  41-26 

-+  0-60 

1 

—  0-14 

2 

12.58.56-49 

+  0-80 

i 

—  0-32 

3 

1217 

438 

6.  32.  10-99 

+  O'O1 

2 

48.37-23 

+  071 

3 

... 

1852       759 

'i-55  2473 

-0-23 

2 

i-53'55 

-0-66 

2 

+o'57 

2 

2373      1064 

16.40.    0-17 

-0-24 

2 

ii.    078 

+0-13 

3 

2655 

1194 

18.  38.  51-00 

-0-5I 

I 

36.  39-64 

—  0-62 

3 

... 

3H8 

1318 

20.   15.      3-67 

-0-35 

2 

-o-73 

2 

51.59-01 

+°'34 

2 

—0-48 

2 

34-19 

1387 

21.      9.      3-80 

+  0-12 

2 

+0-55 

2 

38.48-95 

+  0-88 

3 

+  0-94 

2 

13 

1408 

5*7 

7.  55.    19-51 

—  0-06 

I 

13.41-    5>l6 

+  1-18 

3 

1650 

668 

10.  18.  34-69 

4-0-86 

I 

... 

18.  53-61 

-0-27 

3 

2130 

911 

14.  28.    4-98 

—  0-87 

2 

27.  34-02 

+  °75 

2 

-0-89 

3 

2334 

103  + 

16.  16.  24-44 

—  0-30 

2 

38.56-92 

-0-14 

3 

2349 

1045 

1  6.  23.  12-60 

-°'34 

3 

48.  44-06 

... 

... 

—  0-26 

3 

2501 

1150 

I7.57-  57'36 

... 

+  0-32 

3 

I.  15-66 

... 

-0-83 

3 

4122 

1570 

23-  3I.38-95 

... 

... 

—  0-50 

2 

25-  39-34 

+0-68 

2 

—  0-87 

3 

«4 

29 

12 

°-    5-  39'39 

—  0-28 

3 

14.    6.  20-89 

+  1-52 

3 

.  .  . 

848 

294 

4.23.30-38 

—  O'O2 

2 

... 

25.48-67 

+0-83 

3 

... 

2726 

1212 

1  8,  52.  25-98 

—  0-Z3 

2 

+  0-03 

I 

47-457' 

+0-80 

2 

+  2  -01 

3 

3834 

1491 

22.  28.53-43 

—  O'll 

2 

45-    6'54 

—  0-17 

3 

... 

15 

966 

349 

5.   14.24-31 

+  o'o6 

2 

—  0-27 

2 

15.    6.  32-04 

—  0-36 

2 

+  0-99 

2 

'374 

507 

7-  37-  !2-n 

-0-25 

3 

35-48'39 

+  0-89 

3 

144.6 

545 

8.  18.  16-77 

-°'33 

3 

42.  26-82 

+  2'34 

3 

2  172 

944 

14.  51.23-58 

-0-37 

3 

—  0-07 

3 

4.    5-01      +0-76 

3 

+  0-79 

3 

3*5« 

'343 

20.33.  52-52 

-0-38 

2 

—  o-i  i 

2 

41.55-41      +0-04 

2 

+  1-58 

2 

4002 

1533 

23.    i.  53-32 

-0-15 

2 

—  0-06 

2 

38.  18-15 

+  1-62 

3 

+  2-32 

3 

16 

129 

4' 

0.33.  19-47 

+  0-66 

I 

+  0-19 

2 

16.    3.  10-33      +2-30 

i 

+  174 

2 

1586 

632 

9.  41.      6'22 

-0-28 

3 

... 

13.34-49      +"°'96 

3 

2OOI 

846 

13.  21.   £8'25 

-0-17 

2 

... 

37.  io'8o  !    +0-72 

3 

... 

4|63 

1587 

23.45.43-20 

+  0'02 

2 

+0-31 

2 

38.4775.    +I-24 

2 

+  2-46 

2 

17 

337 

96 

1.23     34-96 

—  0-07 

3 

17.56.      6-22 

—  0-09 

3 

... 

2029 

858 

13.32.  38-30 

—  0-16 

2 

... 

47-  '9'59 

+  0-18 

3 

... 
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N.P.D. 

Groombridi'e 
No. 

Newcotnb 
No. 

R.A. 

N.P.D. 

Ado)iu-.l 
Newcomb's 
R.A. 
1810-0. 

Groombr. 
East— 
Newcomb. 

4 

1 

Groombr. 
West— 
Newcomb. 

w- 

a 
*® 

£ 

Adopted 
Newcomb's 
N.P.D. 
1810*0. 

Groombr. 
East— 
Newcomb. 

tl 

•a 

'3 
* 

Groouibr. 
West— 
Newcomb. 

«J 

J 

0 

h    in      s 

a 

8 

e          /        '/ 

H 

tt 

17 

2236 

976       15.21.     7-56 

-0-23 

2 

4-0-07 

2 

I7.29.23-93 

-O^I 

2 

+  1-89 

3 

2475 

1  140 

17.  45.  20-66 

.  .  . 

—  o-io 

X 

45.4I-48 

*•• 

4-0-90 

3 

2586 

•  185 

18.  24.  28-27 

-0-38 

3 

-0-32 

I 

xi.    9-60 

+  O"II 

3 

4-1-80 

3 

2840 

1248 

19.  19.    7-81 

4-o-io 

X 

—  0-24 

2 

o.    3''7 

—  0-19 

2 

4-1-83 

3 

3631 

'439 

21.50.29-76 

... 

4-0-14 

2 

11.42-83 

.  .. 

+  3'35 

3 

3665 

'445 

21.   56.  29-10 

—  O'2I 

2 

... 

43.22-99 

+°'57 

2 

... 

... 

3846 

'  494 

22.31.      4-13 

+  0-32 

2 

... 

... 

20.  29-27 

—  0-64 

3 

... 

... 

18 

427 

126 

1.47.  27-80 

—  0-05 

2 

1  8.  30.  23-29 

+  2-35 

3 

5H 

157       2.20.14-57 

—  o-io 

2 

4-0-05 

2 

i.  28-28 

+  0-33 

2 

4-2-77 

X 

258, 

1183      18.23.28-08 

—  O"O2 

3 

4-o'i  i 

2 

45.57-22 

+  0-79 

4 

4-*'27 

4 

2748 

1.221      18.  56.  40-95 

—  0-O5 

3 

—  0-12 

2 

57.32-61 

—  0-40 

4 

4-0-72 

3 

3241 

1340 

20.  30.  44-36 

—  0'2I 

3 

6.  46-27 

4-0-98 

3 

3718 

1460 

22.      6.      779 

-0-28 

3 

35-35  32 

+0-25 

3 

... 

'9 

7H 

237 

3.  30.  30-88 

+  005 

3 

19.  16.  14-15 

+  o'37 

3 

•  •  • 

1550 

603 

9.I7.27-3I 

-0-13 

3 

20.  44-22 

... 

+  °'44 

3 

1504 

616 

9.25.46-22 

—  0-16 

3 

54.  28-6l 

+0-56 

3 

1673 

678 

lo.  29.  16-35 

—  0-09 

3 

56.      5-06 

4-i-H 

3 

... 

1790 

73° 

II.   19.   58*69 

—  0-05 

2 

4-0-23 

i 

37-  '8-48 

—  0-36 

3 

+  0-57 

2 

1906 

793 

12.  25.  18-15 

—  0-65 

2 

—  O-ig 

2 

9-  47'03 

—  O'12 

2 

—  0-28 

3 

3566 

1426 

21.39.    577 

-o-34 

2 

-0-33 

2 

33.42-22 

+0-18 

2 

4-1-02 

2 

xo 

318 

90 

i.  17.  17-28 

4-0-10 

3 

xo.  43.    7-61 

4-rn 

3 

I  1OO 

402 

5-  57-  53'6+ 

+0-44 

2 

•  •  • 

38.    8-82 

+0-16 

2 

1219 

436 

6.  33.    9-03 

+0-03 

2 

4-0-17 

i 

54-  46''6 

-1-41 

3 

—  0-12 

i 

1404 

522 

7.53.44-40 

—  O'O2 

2 

+  0-15 

2 

59.    x-79 

4-0-17 

2 

4-0-77 

2 

2359 

1059 

16.  28.  24-45 

... 

+  0-01 

2 

49.  16-07 

... 

-0-23 

4 

2974 

1290 

19.48.45-41 

O'OO 

3 

4-o-o6 

I 

12.  58-63 

4-0-26 

3 

4-0-38 

3 

3493 

1409 

21.26.    973 

+  0-02 

2 

4-0-02 

3 

16.  18-48 

-0-45 

4 

4-0-88 

3 

21 

1308 

478 

7-  1°.  59'48 

+  0-O2 

3 

21.     9.  58-28 

+  o'34 

3 

1490       572 

8.45.  13-68 

—  0-29 

3 

-0-08 

i 

38.  35-96 

4-0-50 

3 

-1-05 

i 

2214       968 

15.   12.  50-62 

O'OO 

2 

55.46-93 

4-0-72 

3 

2320      1027 

16.    5.51-35 

-0-17 

3 

41.  18-66 

•  •• 

... 

4-078 

3 

2451      1126 

17.32.44-: 

-0-24 

2 

44.40-55 

4-0-28 

3 

2461      1132 

17.38-    4-63 

—  O-26 

3 

—  0-04 

2 

9.  19-09 

+  0-04 

3 

4-I-2I 

4 

22 

303         83 

I.   12.  40-51 

+  0'I2 

3 

22.  52.     0-29 

+  0-49 

3 

359 

103 

I.  28.  26-46 

—  0-04 

2 

4-0-06 

2 

55-  27*64 

-0-17 

2 

-0-86 

2 

537 

167 

2.  28.  39-38 

-t-O'IO 

2 

.  .  . 

59-  37-79 

4-0-85 

3 

1510 

582 

8.  53.  29-80 

+  0-26 

2 

-0-66 

2 

6.  25-64 

-1-51 

2 

-o-x4 

2 

1819 

737 

11.31.4571 

+  0-14 

2 

12.  15-76 

4-0-98 

3 

2811 

1240        19.  12.  28-74 

—  O'll 

3 

... 

40.  2I-OI 

4-0-41 

3 

4-1-50 

I 

4038 

'544 

23.   10-5^59 

+  0-02 

2 

4-  0-06 

3 

55.36-31 

—  O'XX 

4 

—  O-O2 

4 

liv  INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 

Comparison  between  Groombridge  and  Newcomb — continued. 


N.P.D. 

Groombridge 
No. 

Newcomb 
No. 

R.A. 

N.P.D. 

Adopted 
Newcomb's 
R.A. 
iSio'o, 

Groombr. 
East— 
Newcomb. 

4J 
^ 

8 

s 

Groombr. 
West— 
Newcomb. 

4t 

bo 
'3 

Adopted 
Newcomb's 
N.P.D.    . 
1810-0. 

Groombr. 
East— 
Newcomh. 

4J 

JO 

•1? 

Groombr. 
West— 
Newcomb. 

1 

• 

h     m       s 

8 

s 

«        r      a 

-/ 

n 

23 

5'l 

149 

2.  13.  35-14 

... 

+  0-12 

2 

23.  27.  41-16 

... 

+  0-71        3 

880 

302 

4.  35.  14-80 

+  0-72 

i 

+  0-15 

2 

59.  57-50 

+  0-88 

2 

+  1-04 

3 

1625 

646 

10.     4.     5-03 

+  0-19 

3 

57-    i'34 

—  O-O2 

3 

1640 

658 

10.  10.  16-98 

—  o-n 

3 

28.  44-98 

-0-15 

3 

1939 

819 

12.  47.  52-IO 

+0-19 

3 

31.42-78 

+  0-56 

3 

... 

... 

2177 

951 

H-  S4-35-89 

-0'43 

3 

1  8.  2975 

... 

40-76        3 

4141 

1580 

23.  38.  54-40 

—  0-08 

3 

+  0-06 

3 

14-  53'32 

+  ''49 

3 

+  1-10        3 

24 

464 

136 

i.  59-44''5 

-0-08 

3 

24.  22.  29-12 

... 

-0-04       3 

1076 

398 

5-53-44'12 

—  0-29 

3 

—  0-08 

2 

i5-52'54      +1-46 

3 

+  I  '06           2 

1771 

722 

ii.  ii.  27-17 

—  0-14 

2 

37-  54'°' 

+  0-58           2 

2059 

870 

13.45.53-06 

... 

-°'33 

3 

20.    6-66 

+  0-90       3 

2076 

885 

13.  59.  15-02 

—  O'I2 

2 

+  0'I  1 

2 

42-  4^33 

+  0-60        4 

+  0-67        3 

2428 

1094 

17.    8.  15-61 

—  O'2I 

2 

+  0-14 

2 

3.    2-66 

+  0-60       4 

+  0-58       4 

2640 

"95 

18-35-  37"'5 

-0-17 

3 

40.51-92      -0-23        3 

... 

2796 

1236 

19.    9.    1-90 

—  o-oi 

2 

20.   l8'22             ...               ... 

+  '•49       3 

39°5 

1510 

22.  42.   56-84 

+0-01 

2 

—  0-09 

3 

47.48-63 

-087  ,     2 

—  0'2I 

4 

*5 

2543 

1171 

18.  12.  48-14 

—  0-04 

2 

... 

25.  39.  56-66 

+°75 

3 

... 

... 

26 

436 

128 

1.49.     470 

+0-05 

2 

+  0-17 

2 

26.  32.      6-78 

—  0-60 

2 

-0-35 

2 

1548 

60  1 

9-  l6-24'59 

+  0-16 

I 

+0-13 

2 

7.      2-67 

—  0-18 

2 

—  o  36 

2 

1917 

803 

12.  33.  12-97 

—  0-18 

2 

... 

14.  31-68 

-0-44 

4 

-°-43 

I 

2280 

1002 

15.43.48-05 

+  o-:o 

2 

48.36-95 

+  1-14 

3 

+  1-26 

3 

27 

39° 

117 

1.40.51-54 

—  0-02 

I 

-O'ij 

2 

27.  16.  20-81 

+  0-23 

2 

-0-55 

2 

716 

225 

3-25-47'H 

—  0-09 

3 

... 

24.49-42 

+  1-50 

3 

961 

344 

5.  12.  15-76 

—  O'Ol 

2 

6.38-46 

+0-63 

3 

1729 

702 

10.  5j.  53-69 

-°'33 

i 

+  0'O2 

3 

13-  34'32 

+  1-09 

4 

-0-45 

4 

3218 

'336 

20.  26.  22-43 

O'OO 

2 

—  0-04 

2 

38.  3°'57 

+  0-74 

3 

+  0-15 

2 

3850 

1496 

22.  31.   56-03 

—  o-io 

2 

+  0-12 

2 

24-    3'°3 

+  0-65 

2 

-1-50 

2 

28 

85 

27 

0.  22.  17-60 

—0-05 

2 

+  0-12 

2 

28.    7.    6-13 

+  2   l6 

2 

+  0-42 

3 

1  1  80 

423 

6.  20.   I7'91 

—  o'O4 

2 

—  O-OJ 

2 

22.   13*96 

+0-98 

2 

+  0-29 

2 

H38 

537 

8.  14.  22-41 

+  0-09 

2 

—  0-09 

2 

39-  37"o° 

—  0-50 

4 

—0-38 

4 

2125 

913 

14.  26.  33-88 

—  0-14 

3 

... 

55-  59'46 

+  0-88 

3 

2346 

1050 

16.  21.  26-47 

+  0-07 

3 

+  0-07 

3 

3-  "'41 

+  0-65 

4 

—  0-22 

4 

3°97 

1312 

20.    8.  27-02 

+  0-O2 

3 

29.38-25 

... 

+  0-54 

3 

3286 

1361 

20.  41.  24-41 

—  O'O2 

3 

+  0'06 

2 

53.46'5i 

-0-33 

4 

+  °'54 

3 

3437 

'397 

21.  14.    2-11 

—  O'lg 

2 

+  0-14 

3 

12.59-15 

+  I-II 

4 

+  0-19 

4 

3685 

1452 

21.59.14-40 

.  .. 

+  0-28 

2 

8.  18-20 

+  2-12 

2 

—  O'2I 

2 

4059 

1550 

23.  16.27-13 

—  0-22 

3 

... 

45-  32'54 

+  0-35 

3 

+  0'IO 

2 

29 

754 

245 

3-41-    ''97 

... 

+  O'I  I 

3 

29.27.44-70 

•  •  • 

•  i  • 

+0-70 

3 

905 

312 

4.46.  34-12 

... 

+  O'O2 

3 

51.  11-25 

-I-4I 

2 

+  0-31 

3 

1387 

5'3 

7-45-23'37 

—  0-06 

2 

—  o-o6 

2 

10.  18-03 

—  0-70 

2 

—  0-61 

2 

2002 

848 

13.21.27-52 

+  0-07 

3 

4.  11-40 

+  0-43 

3 

2164 

941 

14.46.37-76 

... 

+  O'I2 

3 

55.47-04 

... 

+  177 

3 

3569 

1430 

21.  39.  58-28 

—  O'Og 

2 

-0-17 

2 

45-  I0'59 

-0-54 

2 

+  070 

2 

COMPARISON  OF  CATALOGUES. 
Comparison  between  Groombridge  and  Newcomb — continued. 


Iv 


N.P.D. 

Groom  bridp« 
No. 

Newcomb 
No. 

R.A. 

N.P.D. 

Adopted 
Newcomb's 
R.A. 
ilio'o. 

Groombr. 
East— 
Newcomb. 

J 

V 

£ 

Groombr. 
West— 
Newcomb. 

•4 
•» 

£ 

Adopted 
Newcomb's 
N.P.D. 
iSio'o. 

Groombr. 

East— 
Newcomb. 

*j 

% 

O 

i* 

Groombr. 
West— 
Newcomb. 

•*£ 

f 

o 

h     in      s 

8 

s 

m        t      H 

n 

/' 

3° 

181 

54 

O.  45.  20-19 

... 

—  0-04 

3 

50.18.53-63 

-0-34 

4 

+  0-6  1 

3 

305 

86 

I.  13.  29-40 

... 

... 

—  0-04 

2 

45-*S-47 

-1-16 

2 

+  0-36 

2 

662 

214 

3.  13.46-92 

+  0-14 

2 

+  0-14 

2 

44.    4-88 

—  o-n 

2 

+0-61 

2 

1123 

406 

6.    2.  51-03 

+  0-18 

2 

+Q-33 

I 

56.  18-81 

—  0-67 

4 

-091 

,    3 

«349 

493 

7.  26.  51-82 

-0-14 

2 

—  0-04 

2 

Si-39'H 

—  1-22 

2 

+0-67 

X 

i;8i 

626 

9.37.22-30 

.  .  . 

+  0-08 

2 

4-3<-3° 

-0-85 

I 

—  0-04 

3 

1899 

788 

12.21.    r86 

+  0-13 

2 

+  O'22 

2 

32.51-18 

-0-63 

2 

—  0-08 

2 

"35 

979 

15.  20.  43-06 

—  0-06 

I 

+  0-05 

3 

21.   52-67 

+  O-02 

4 

+0-23 

4 

2304 

1019 

15.  58.  20-71  i    —  0-08 

3 

+  009 

3 

55.  26-69 

-0-47 

4 

—  O-02 

4 

1707 

1213  :   18.  48.  23-45          o-oo 

3 

+  0-08 

2 

50.27-53 

—  O'OI 

4 

+  0-26 

X 

34»5 

1390     21.    6.  57-76 

-f  O'OI 

i 

+0-0* 

4 

47.  30-00 

• 

... 

—  0-2O 

4' 

3' 

1163 

417        6.  14.  15-80  • 

+  O'21 

3 

31.42.57-06 

-0-51 

3 

1231 

444       6.40.47-23      +0-22 

2 

.  .  * 

20.44-37 

—  0-30 

3 

... 

1660 

671      10.  22.  49-81 

+  0'O2 

3 

+  0-17 

2 

56.37-19 

+0-08 

3 

-1-50 

2 

1862 

766        12.      5.  57^0 

-0-19 

2 

—  0-09 

2 

54-  39'20 

—  0-05 

4 

—  0-63 

4 

2570 

1  184      18.  21.    7-95 

+  O'2I 

2 

+  0-26 

2 

18.2274 

O'OO 

2 

+o'5S 

2 

4*4° 

4     23.59.    6'58 

O'OO 

2 

-0-13 

3 

53-  5474 

-0-31 

3 

—  0-46 

4 

3* 

1726 

701      10.  50.  17-57 

+  O'O* 

2 

—  O-Og 

4 

32.  36.    7-46 

+  O'I  I 

4 

+0-28 

4 

*377 

1071 

16.41.42-23 

... 

•  .  . 

—  0-12 

3 

52.29-22 

... 

... 

+  0-O2 

3 

3706 

'459 

22.     4.  16-64 

O'OO 

I 

—  O'Ol 

3 

43.56-35 

—  0-30 

2 

—  o-6o 

3 

379' 

1485 

22.22.      8-31 

—0-09 

t 

33.  16-20 

+  *'34 

I 

-0-43 

3 

4078 

1556 

23.  21.  18-23 

-f  0'12 

2 

+0-23 

4 

29.  51-26 

+  1-48 

2 

-o-43 

3 

33 

146 

46 

0.37.41-09 

... 

+0-05 

3 

33.  11.45-17 

+  1-05 

4 

+  0-13 

4 

871 

298 

4.32.13-58 

—  O'O5 

2 

+0-24 

3 

35-46-93 

—  0-24 

2 

-0-35 

3 

1649 

666 

10.  18.  22-80 

—  0-08 

3 

3-    0-42 

+0-43 

3 

1932 

816 

12.  45.  38-06 

-)-o-o6 

3 

+0-07 

3 

0.23-73 

—  O'lO 

4 

-o'-36 

4 

2016 

853 

13.  26.  47'80 

+  O'2O 

3 

40.  28-50 

—  0-02 

3 

2488 

1146 

17.  50.  14-80 

+  0-18 

2 

—  0-07 

i 

5-  38-23 

+  O-22 

4 

—  0-07 

4 

3281 

1360 

20.  40.  37-87 

+  0-03 

2 

+0-04 

i 

5-55-48 

-1-36 

3 

—  0-16 

i 

3536 

1419 

21.  33.      4-37 

-0-14 

2 

—  0-30 

3 

Z2.      1-35 

—  0-63 

3 

-1-17 

3 

4161 

1586     23.44.  57'oS 

-0-08 

3 

33.26-83 

... 

... 

+  0-94 

3 

34 

"7 

37 

0.29.47-93 

—  0-04 

3 

34.  30.23-61 

-0-49 

4 

—0-08 

4 

559 

'77 

Z-36.   55-41 

—  0-04 

3 

54.  10-64 

-,-46 

4 

-1-70 

4 

1029 

377 

5.38.55-72 

+0-29 

2 

+  O'I2 

2 

21.   l6-25 

-'74 

2 

—0-30 

2 

1293 

473 

7-    7-  '9'z8 

—  O-O5 

3 

^^.  35-06 

... 

-0-51 

3 

1501 

575 

8.  50.    0-04      +0-16 

3 

t  •  > 

58.40-13 

—  0-05 

3 

1987 

842 

13.  16.  15-12      +O-QI 

2 

+  0'l6 

3 

4.45-10 

+  0-18 

4 

—  0-26 

4 

2296 

1014 

15.53.  '7-84 

+  0-08 

3 

42.  32-91 

+0-70 

3 

... 

2343 

1048 

16.  20.  16-73 

—  O-06 

3 

21.  31-O9 

+0-28 

3 

*445 

I  122 

I-.  28.  26-46 

... 

—  O'I2 

2 

40.  54-42 

.  .  . 

.  .  . 

—  0-30 

3 

2446 

1124 

17.  28.  31-80 

..  . 

—  O-O4 

2 

41.36-46 

... 

—  O-22 

3 

3102 

'3'5 

20.    8.  58-48 

—  0'20 

2 

—  O-O7 

4 

°-  35'53 

—  0-26 

2 

-0-68 

4 

3606 

.436 

21.46.43-34 

... 

... 

-0-14 

3 

40-47-57 

... 

+  O'II 

3 

Ivi 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 
Comparison  between  Groombridge  and  Newcomb — continued. 


N.P.D. 

Groombridge 
No. 

Newcomb 
No. 

K.A. 

N.P.D. 

Adopted 
Newcomb's 
R.A. 
itie'o. 

Groombr. 
East— 
Newcomb. 

|3i 

Groombr. 
West— 
Newcomb. 

J3 
"£ 

Adopted 
Newcomb's 
N.P.D. 
iSio'o. 

Groombr. 
East  — 
Newcomb. 

M 

be 

Groombr. 

West— 
Newcomb. 

-u! 

I 

3 

0 

h     m       s 

s 

s 

t       t     ft 

„ 

„ 

35 

1040 

383 

5.43-53-I6 

+  0-05 

2 

+  0-25 

2 

35.44.49-39 

-1-98       4 

-1-71 

4 

1831 

748 

11.43.4677 

—  0-19 

2 

—  0*05 

3 

-0-27        4 

—  0-46 

4 

1861 

764 

12.      5.   14-82 

+  0-40 

3 

... 

30.  26-80 

+0-23 

3 

... 

... 

36 

237 

65 

°-  55-  43'°5 

—  0-08 

3 

•  *  . 

36.    o.  59-15 

-0-69       3 

... 

837 

282 

4.17.    1-91 

+  0-09 

3           3'-    274 

:    ... 

-073 

3 

1460 

546 

8.  25.    8-76 

... 

+  0-15 

3           38.    4-65 

—  0-16 

3 

2813 

1243 

19.   12.  42-46 

—  O'OI 

3 

+  0-16 

2  |         58.40-27 

-077       4 

-0-94 

4 

37 

102 

3' 

o.  26.  26-93 

—  O'Oj 

i 

+0-18 

2 

37-    9-    r84 

—  I  -06           2 

—  2-09 

2 

600 

190 

2.  51.     6-70 

-(-O'OI 

2 

—0-07 

2 

14.53-11 

—  2-12            2 

-1-40 

3 

1406 

520 

7-  54-    6'4' 

+  0-21 

3 

57-  32-15 

+0-16       3 

'554 

604 

9.  20.      4-62 



—  0'12 

2 

27.  52-69 

-0-17        4 

-o-37 

4 

2093 

895 

14.      9.25-86 

+0-16 

3 

—  0-22 

I 

45.    7-62 

—  0-02           4 

—  0-61 

4 

21  IO 

904 

14.   18.43-63 

+  O'02 

3 

+  0-29 

2 

17.    0-18 

-0-81       4 

-0-28 

4 

2443 

1  119 

17.  26.      876 

+  0-02 

3 

+  0-01 

2 

33.  11-92 

-079        4 

-1-03 

4 

2671 

1207 

18.42.  28-15 

... 

+  O-02 

2 

12.  59-42 

—  0-91 

3 

38 

573 

182 

2.40.  5173 

+  0-16 

2 

+  0-07 

2 

38.  1.2974 

-0-39 

4 

—  0-63 

3 

2492 

1151 

17.  52.  Il-Sg 

+0-03 

4 

+  O-08 

4 

29.  3-24 

-0-52 

4 

-0-32 

4 

2859 

1260 

19.24.  5477 

—  0-07 

3       +°'H 

2 

40.  13-39 

+0-10 

4 

+0-14 

4 

2987 

1295 

19.50.42-91 

o-oo 

3 

3.39-28 

+0-56 

3 

376i 

H77 

22.  16.    6  44 

o-oo 

¥ 

+0-05 

3 

43.  1061 

+0-08 

4 

+  0-18 

3 

39 

467 

137 

2.    i.    2-47 

+  O'1O 

i 

+0-07 

3 

39.49.27-23 

+  0-61 

i 

+  1-08 

3 

1757 

715 

ii.    5-56-04 

—  0-36 

i 

+  0-12 

3 

29.  19-48 

+  0-38 

i 

—  0-05 

3 

2050 

866 

13.  40.    2-41 

+009 

3 

+  0-05 

4 

44-    4-25 

+  o-73 

4 

+  I-IO 

4 

2115 

908 

14.  22.    n  i 

+0-03 

3 

18.    0-69 

+  1-29 

3 

... 

4° 

372 

105 

'.  3L49-23 

... 

—  008 

2 

40.  16.  25-57 

-0-68 

i 

-0-58 

3 

389 

115- 

1.40.    8-36 

+0-05 

2 

+  0-08 

2 

9-    7-7° 

+  1-07 

2 

+  0-68 

2 

650 

211 

3.  10.  49-21 

+0-04 

2 

+  0-06 

3 

49-34-I5 

+  0-30 

3 

+  0-58 

4 

777 

257 

3.  52.  28-86 

+0-14 

I 

+  O-QI 

2 

10.  39-43 

+0-13 

2 

+  0-87 

2 

1016 

369 

5.  31.  11-61 

-0-49 

I 

—0-08 

3 

l6.  20-11 

+  1-26 

I 

+  1-92 

3 

1147 

4>3 

6.  10.  15-32 

-|-O-2O 

2 

+0-07 

2 

37-51"08 

+  0-83 

2 

+  156 

2 

2-368 

1066 
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COMPARISON  OF  CATALOGUES. 
Comparison  between  Groombridge  and  Newcomb — continued. 
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+0-03 

3 

48.  27-84 

+  076 

3 

793 

266 

4.    o.  59-50 
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+0-05 

3 

19.  38-12 
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2 
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Iviii  INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 

Comparison  bettveen  Groorribridge  and  Newcomb — continued. 
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COMPARISON  OF  CATALOGUES. 
Comparison  between  Groombndge  and  Newcomb — continued. 
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3 

Combining  the  results  for  each  degree  of  N.P.D.  according  to  the  weights,  the  follow- 
ing table  is  formed.  With  reference  to  the  Right  Ascensions  it  may  be  remarked  that  the 
agreement  of  the  two  faces  East  and  West  is  satisfactory.  The  differences  in  North  Polar 
Distances  are  the  material  upon  which  the  division  errors,  p.  xxxix.,  are  based. 

Results  of  Comparison  between  Groombridge  and  Newcomb  in  R.A.  and  N.P.D. 

18  WO  for  every  Degree  of  N.P.D. 
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3 

-0-94 

I 

3 

-6 

... 

... 

... 

4-0-36 

I 

4 

-5 

... 

... 

... 

.  .. 

.  .  . 

... 

... 

.  .  . 

+0-63 

I 

2 

-4 

... 

... 

.  .  . 

4-0-64 

2 

6 

-3 

... 

... 

4-0-30 

2 

4 

4-0-21 

2 

S 

—  i 

... 

... 

4-0-05 

2 

7 

—  0-05 

2 

6 

—  0 



.  .  . 

... 

•  •• 

... 

-0-86 

I 

3 

+  o 

+  2-96 

I 

3 

+  3'>8 

I 

I 

-0-15 

I 

3 

4-0-26 

I 

2 

i 

-2-37 

3 

7 

—  0-90 

3 

8 

—  0-36 

3 

8 

4-0-58 

3 

10 

Ix 


INTRODUCTION  TO  GROOMBRIDOE  CATALOGUE. 
Results  of  Comparison — continued. 


N.P.D. 

R.A. 

N.P.D. 

E—  N. 

No.  of 

Stars. 

Weight. 

W—  N. 

No.  of 
Stars. 

Weight. 

E—  N. 

No.  of 

Stars. 

Weight 

w    w       No.  of 
-N'       Stars. 

Weight. 

o 

3 

s 

// 

// 

2 

—  2  "60 

2 

4 

-3'°5 

I 

2 

+  1-21 

2 

6 

+  0-24 

3 

6 

3 

-I-2J 

4 

9 

—  0-16 

4 

7 

+  0-04 

4 

13 

—  O'OI 

4 

II 

4 

-0-23 

3 

6 

+  0'IO 

3 

6 

+  0-41 

3 

6 

+  0-37 

3 

7 

5 

-1-62 

i 

3 

—  i'o6 

i 

2 

+  0-65 

i 

3 

+  i'i8 

i 

i 

6 

—  O'2O 

i 

3 

+  0-15 

i 

2 

+°'54 

i 

3 

7 

—  O'lO 

2 

4 

+0-49 

2 

5 

4-0-08 

2 

5 

+  °'57 

2 

7 

8 

—  0'22 

I 

2 

-0-47 

I 

2 

-0-85 

I 

2 

—  0'02 

I 

2 

9 

... 

... 

... 

... 

•  •• 

10 

+  0-05 

2 

4 

O'OO 

3 

7 

-°'33 

I 

3 

—  0-04 

2 

6 

ii 

-0-25 

5 

ii 

—  0-38 

6 

«3 

+  0-51 

6 

17 

+  °'55 

6 

15 

12 

-0'08 

6 

10 

-0-14 

4 

8 

+  O-22 

6 

H 

+  0-13 

5 

12 

»3 

—  o'2g 

2 

3 

—  o'i6 

5 

II 

+  0-29 

3 

7 

—  0-30 

6 

18 

H 

—  0-18 

4 

9 

+0-03 

i           i 

+  075 

4 

il 

+  2'OI 

•  i 

3 

15 

-0-23 

5 

12 

-0-17 

5 

12 

+  071 

5 

13 

+  1-65 

5 

'3 

16 

—  0-03 

4 

8 

+  0-25 

2 

4 

+  1-09 

4 

9 

+  2-IO 

2 

4 

17 

—  O'l  I 

7 

16 

—  o-o6 

5 

9 

—  O-Og 

7 

18 

+  i'9S 

S 

"S 

18 

—  O'l  I 

4 

1  1 

—  o'o6 

5 

ii 

+  0-23 

4 

'3 

+  178 

5 

15 

'9 

—  0-18 

6 

'5 

-0-15 

4 

8 

+0-33 

6 

16 

+  0-36 

4 

10 

20 

+0-08 

5 

ii 

+  0-08 

6 

12 

-°'33 

5 

H 

+  0-48 

6 

16 

21 

—  0-18 

3 

9 

—  O'I2 

5 

10 

+  0-30 

3 

9 

+  0-65 

5 

H 

22 

+  o'o6 

7 

16 

-0-I5 

3 

7 

+  0'20 

7 

20 

—  0-09 

4 

9 

23 

+  OMO 

5 

13 

—  0-o6 

4 

10 

+  0-53 

5 

«4 

+  0-90 

4 

12 

24 

-0-17 

5 

12 

-0-08 

8 

'9 

+  0-42 

S 

16 

+0-58 

8 

24 

25 

—  o  04 

i 

2 

+  075 

i 

3 

t  .  . 

26 

—  O'O2 

3 

5 

+  0-13 

3 

"5 

+  0'OI 

4 

1  1 

+  0-24 

4 

8 

27 

—  o'og 

5 

9 

—  0-03 

5 

II 

-1-0-92 

5 

H 

—  0'2g 

5 

'3 

28 

—  -o'o6 

8 

20 

+  0-07 

8 

19 

+0-64 

9 

28 

+0-15 

9 

27 

29 

—  O'OI 

3 

7 

+  O'02 

5 

13 

-0-45 

4 

9 

+  0-66 

5 

13 

3° 

+  O'02 

•8 

16 

+  0-06 

n 

26 

-0-45 

10 

29 

+  0-09 

ii 

3i 

3i 

+0-05 

5 

1  1 

+  0-08 

5 

12 

—  O'll 

5 

«S 

-0-52 

5 

15 

32 

+o-o6 

3 

5 

O'OO 

5 

16 

+0-57 

4 

9 

—  O'2O 

S 

16 

33 

+  0-03 

7 

17 

—  O'OI 

7 

17 

—  O'O2 

8 

26 

—  o'i4 

7 

22 

34 

+0-08 

5 

12 

—  0-03 

10 

28 

-0'37 

7 

22 

-0-41 

10 

33 

35 

+0-13 

3 

7 

+0-07 

2 

S 

-075 

3 

I  I 

-1-09 

2 

8 

36 

—  0-05 

2 

6 

+0-13 

3 

8 

-0-74 

2 

7 

—  0-64 

3 

10 

37 

4-  0-08 

6 

'5 

+  0-03 

7 

'3 

-0-57 

7 

23 

—  0-85 

7 

24 

38 

+  0-02 

3 

10 

+0-07 

5 

H 

-0-18 

4 

16 

—  O'O2 

5 

17 

39 

+  0-01 

4 

8 

+  0-08 

3 

10 

+  0-87 

4 

9 

+  075 

3 

10 

40 

O'OO 

7 

«4 

O'OO 

9 

22 

+  0-41 

8 

'9 

+  0-61 

9 

27 

41 

+  0-14 

5 

15 

+  O'O2 

8 

18 

+  o'3i 

8 

26 

+0"54 

8 

24 

42 

+  0-08 

5 

10 

+0-05 

6 

14 

+  0-58 

7 

21 

+  0-39 

6 

'9 

43 

+  0'1  I 

5 

1  1 

+  0-14 

6 

'3 

+  Q-34 

5 

'3 

+  0'IO 

6 

18 

44 

+  0-17 

4 

8 

+0-03 

6 

'5 

+  0-38 

5 

16 

-0-57 

7 

22 

45 

—  O'O; 

6 

'4 

+0-18 

4 

8 

+  078 

6 

19 

—  0'2I 

5 

"5 

46 

+  0-09 

5 

'3 

+0-05 

7 

16 

—  O'll 

6 

21 

+  0'53 

8 

25 

47 

+  0-07 

5 

12 

+  0-05 

8 

21 

-0-49 

7 

21 

—  0-08 

8 

24 

48 

+  0-04 

4 

37 

—  0-05 

8 

'5 

+  O'O2 

'5 

43 

-0-31 

8 

21 

49 

H-O'OS 

6 

'4 

+0-03 

8 

'9 

+  0-24 

7 

J9 

—  0-58 

9 

25 

5° 

+  0-C4 

H 

34 

+  0'OI 

12 

33 

+  0-65 

13 

36 

-0-28 

n 

37 

5i 

O'OO 

4 

12 

+  0-13 

4 

12 

—  o'Oi 

5 

16 

+  0-80 

6 

•7 

COMPARISON  OF  CATALOGUES. 


The  following  tables  give  the  difference  between  Groombridge  and  Newcomb  in 
North  Polar  Distance  after  the  application  of  division  corrections,  and  the  combination 
of  the  results  of  the  two  faces  East  and  West.  The  first  table  is  arranged  for  each 
degree  of  N.P.D.,  and  the  second  for  each  hour  of  R.A.  In  this  comparison  equal 
weight  is  given  to  each  star. 

Comparison  between  Groombridge-  and  Newcomb  in  N.P.D.  after  the  application 
of  Division  Corrections,  and  the  combination  of  the  results  of  the  two  faces 
East  and  West  for  each  1°  of  N.P.D. 


N.P.D. 

Groombridee 
—  Newcomb. 

N".  of 
Stars. 

N.P.I). 

QroombrMge 

—  NcwcoMib. 

No.  of 
Stars. 

N.P.D. 

Groombridge 
—  Newcomb. 

No.  of 
Stare. 

o 

-0-45 

I 

18 

-I-  o"i  8 

6 

35 

—  0-13 

3 

I 

+  0-17 

3 

>9 

+  0-05 

7 

36 

O'OO 

4 

2 

+  0-63 

3 

20 

-0-13 

7 

37 

-0-27 

8 

3 

—  O'lO 

4 

21 

+  O'22 

6 

38 

—  o'O3 

5 

4 

+0-45 

4 

22 

-OM3 

7 

39 

+Q-33 

4 

5 

+071 

i 

23 

+  0-09 

7 

40 

—  O'OI 

9 

6 

+0-39 

i 

24 

+  O'I2 

9 

4' 

+  OMI 

ii 

7 

+  0-19 

3 

25 

+  0-88 

i 

42 

+0-15 

7 

8 

-0-49 

i 

26 

+  0-03 

4 

43 

+  OM2 

7 

10 

-0-13 

3 

27 

+  0-25 

6 

44 

—  0-05 

8 

ii 

+0-37 

7 

28 

+  0-13 

10 

45 

+  0-26 

7 

12 

—  0-09 

7 

29 

+  0-18 

6 

46 

+  OM7 

8 

'3 

-0-51 

7 

30 

—  0-04 

1  1 

47 

-0-17 

n 

14 

+  0-18 

4 

31 

-0-17 

6 

48 

+  O'II 

16 

«5 

-0-18 

6 

32 

+  0-15 

5 

49 

+  0-06 

1  1 

16 

+  0-24 

4 

33 

+  0-05 

9 

5° 

+0-25 

17 

17 

—  o-i  6 

9 

34 

+  0-12 

12 

Si 

+  0-25 

9 

Comparison  between  Groombridge  and  Newcomb  in  N.P.D.  after  application 
of  Division  Corrections  and  the  combination  of  the  faces-  East  and  West  for 
each  hour  of  R.A. 


Limit,  of  R.  A.                 Groombndgc 
—  Isewcomb. 

1 

No.  of 
Stars. 

Limits  of  R.A. 

Groimbridge 
—  Newcomb. 

No.  of 
Stars. 

h      h 

h      h 

o-i                         +:35 

'5 

12-13 

+  •07 

'5 

1-2                                       —'02 

16 

>3-H 

+  •21 

'3 

z-3 

+  •04 

'3 

14-15 

+  •16 

16 

3-4 

+  '33 

12 

I  5-16 

+  •06 

13 

4-5 

+  •02 

I  I 

16-17 

+  •01 

'4 

5-6 

+  •'7 

13 

17-18 

-•18 

16 

6-7 

+  •19 

H 

18-19 

+•07 

'9 

7-8 

+  •26 

ii 

19-20 

+  •04 

12 

8-9 

+  •16 

1  1 

20-21 

-•»7 

2O 

9-10 

-•06 

10 

21-22 

+  •08 

ll 

I  O-I  I 

—  -10 

>4 

22-23 

-•16 

'3 

II-H 

+  •09 

9 

23-24 

+  •06 

15 
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INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 


General  Results  of  Comparison  between  Groombridge  and  Newcomb  in  li.A. 
and  N.P.D.  for  each  5°  of  N.P.D. 


N.P.D. 

Groombridge 
—  Newoomb. 

Groombridge 
—  Newcomb. 

N.P.D. 

Groombridge 
—  Newcomb. 

Groombridge 
—  Newcomli. 

o 

10 

s 
-   o-I5 

+    O'o6 

O 

35 

s 
+   0-03 

u 

—    O'O2 

15 

•12 

-    0-15 

40 

•05 

+    0-03 

10 

•06 

+    0-03 

45 

•06 

+    0-04 

*5 

-    -03 

+   0-16 

5° 

+   0-03 

+    0-17 

3° 

+    O'O2 

"  +  0-04 

Comparison  with  Auwer's  Bradley. 

This  comparison  having  been  made  at  a  later  date  of  the  reductions  than  that  with 
Newcomb's  Catalogue,  the  Groombridge  Eight  Ascensions  and  North  Polar  Distances 
given  in  the  Ledgers  for  faces  East  and  West  have  been  corrected  for  the  proper 
motions  given  in  the  Catalogue  section,  and  in  the  case  of  the  North  Polar  Distances 
for  division  error.  As  these  latter  results  are  not  immediately  available  for  comparison, 
the  results  themselves  are  given  in  the  following  table. 

The  comparison  with  Bradley  is  effected  by  using  the  places  of  the  Auwer's  Bradley 
stars  reduced  to  1810'Q  by  Dr.  Kobold  in  his  paper  for  the  determination  of  the  solar 
motion,  entitled  Untersuchung  der  Eigenbewegungen  des  Auwers-  Bradley  Catalogs 
nach  der  Bessel'schen  Methode. 

The  quantities  East-Bradley  and  West-Bradley  are  the  differences  found  by 
comparing  the  Groombridge  results  for  faces  East  and  West  with  the  corresponding  R.A. 
and  N.P.D  given  by  Kobold  in  the  column  headed  1810'G.  In  the  course  of  the 
computations  the  following  errata,  obtained  by  recomputing  the  data,  were  found  from 
the  anomalous  results  given  by  the  printed  result. 

Errata  used  in  Dr.  Kobold's  Paper. 

No.    478,  Decl.  for       i8"'3  read     22"-^. 

No.    879,  E.A.  „         2e-89         „         28-9         (i.e.  not  observed  by  Bradley) 

No.  2404,  Decl.  „  ii'.59"'6      „     iz'.i3"'3 

No.  2754,  Decl.  „  48'.49"-s      „      49'.3"-o 

No.  2982,  E.A.  „  56^24        „       268'34 


p.  285, 

p.  293, 

p.  324, 

p.  331, 

p.  335, 


The  results  of  the  comparison  for  every  degree  of  N.P.D.  are  combined  by  the 


weights  obtained  from  the  formula 

6 


; 
+  n 


where  m  and  n  are  the  numbers  of  observations 


made  by  Groombridge  and  Bradley  respectively. 

Attention    may  again  be  called   to    the  agreement  in   Right  Ascension   between 
the  two  faces  East  and  West. 


COMPARISON  OP  CATALOGUES. 
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Comparison  between  Groombridge  and  Bradley. 


N.P.D. 

Groombridge  No. 

£• 

1 

a 

R.A. 

N.P.D. 

Oroombr. 
East  — 
Bradley. 

5       Groombr. 
.»       West  — 
^        Bradley. 

if 

3 

Seconds  of 
Groombr. 
East, 
1810*0. 

Groombr. 
East  — 
Bradley. 

4i      Seconds  of 
•S      Groombr. 
West, 

^           iSio'o. 

Groombr. 
West  — 
Bradley. 

j 

tl 

* 

1 

y 

7*4 

2076 

1836 

... 

... 

46-21 

-059 

3 

—  22 

4038 

3097 

37-47 

+  ''37 

I 

35-54 

—  0-56 

2 

—  I  7 

2228 

i  .-  . 

1  1-49 

4-O"OO 

] 

1  / 

2236 

1962 

24-69 

4-0-49 

3 

-'5 

2172 

1917 

... 

4-78 

—  O"22 

i 

-13        2130 

1873 

33-73 

—  0-07 

3 

... 

-  7         2422 

220) 

12-28 

-0-42 

3 

11-91 

-079 

3 

-  5 

1940 

'73' 

13-82 

+  0-32 

2 

-  4 

'77 

92 

7'94 

+  0'94 

4 

1620 

'399 

45-9° 

—  0-40 

3 

2628 

23QC 

46-04. 

•4-0-64 

2 

47-48 

+  1-18 

2 

"   3 

2667 

*  J  7  5 

2417 

... 

... 

T        7T 

32^2 

I               T 

—  0-58 

I 

T  '        I 

32-50 

—  i-oo 

3 

i 

102 

2O'77 

+  0-27 

IO 

20-21; 

—  O'2C 

IO 

3308 

2795 

**"   /  f 

2875 

+  0-25 

2 

"                             ~  J 

29-27        +0-77 

I 

i 

235 

102 

-0-66 

10 

-0-98 

IO 

19-66 

-0-84 

10 

20-66       +0-18 

10 

1884 

1672              —6-25 

2 

-3-72 

2 

49-00 

o-oo 

2 

49-77       +0-77 

2 

3.308 

2/95         -4-30 

1 

2 

-o-39 

2 

29-28 

+0-78 

I 

2972            +1-22 

2 

2 

144 

65 

-1-35 

2 

... 

I  2-  1  6 

+0-56 

4 

1  1  -6  1 

+  0'OI 

I. 

1871 

1656 

-2-74 

I 

—  0-65 

I 

... 

... 

... 

... 

3 

'95 

95 

+  1-32 

2 

... 

27-05 

-0-55 

4 

29-44 

+  1-84 

, 

2628 

2395 

-0-95 

3 

+  1-71 

3 

46-98 

+  0-68 

4 

47-36 

+  1-06 

4 

2667 

2417         —  0-60 

3 

+  0-84 

3 

32-66 

—  0-84 

3 

32-32 

-1-18 

3 

4101 

3147         -0-94 

2 

-0-28 

i 

27-28 

+  0-28 

3 

27-34 

+  o-34 

i 

4 

'77 

92 

-1-46 

1 

+  0'IO 

3 

8  '04 

+  ''04 

i 

7-06 

+  0-06 

4 

1620 

'399 

—  0-07 

2 

46-47 

+  0-17 

3 

3820 

2993 

+  0-26 

I 

-0-79 

I 

16-25 

+  0-25 

2 

15-36 

—  0-64 

i 

3824 

2997 

—  0-50 

I 

... 

21'6l 

—  2-09 

I 

... 

... 

... 

4'93 

3'94 

—  O'Ol 

1 

... 

... 

... 

... 

5 

595 

402 

-0-53 

I 

-2-25 

I 

44-33 

-0-47 

I 

43^3 

-1-17 

i 

'937 

1730 

-1-07 

3 

-0-54 

2 

56-16 

+  1-86 

3 

5479       +°'49 

i 

1940 

'73' 

-1-40 

3 

-0-84 

3 

13-84 

+  0-34 

3 

14-37       +0-87 

2 

6 

2712 

2412 

... 

—  0-03 

i 

... 

... 

3501 

2832 

-0-23 

i 

—  0-72 

i 

l6'2l 

+  2-21 

i 

15-24       +1-24 

I 

3970 

3058 

+0-98 

i 

-o-55 

i 

15-06 

—  0-84 

i 

15-47        -0-43 

I 
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Comparison  betiueen  Groombridge  and  Bradley — continued. 


N.P.D. 

Gvoombridge  No. 

6 

& 

o> 

1 

pa 

K.A. 

N.P.D. 

Qroombr. 

East  — 
Bradley. 

I 

V 

Groombr. 
West  — 
Bradley. 

+3 

i 

I 

Seconds  of 
Groombr. 
East, 
1810-0. 

Groombr. 
East  — 
Bradley. 

js 

M 
I 

Seconds  of 
Groombr. 
West, 
1810-0. 

Groombr. 

West  — 
Bradley. 

« 
1= 

9 

* 

0 

s 

8 

H 

H 

it 

,, 

7 

2422 

22OI 

-0-49 

2 

+  0-48 

2 

1273 

+  0-O3 

3 

13-46 

+  076        4 

3928 

3038 

—  o'o6 

I 

+  0-19 

I 

I7-3I 

+  0-01 

i 

16-67 

—  0-63          I 

4174 

3^7 

-0-45 

2 

0-61 

+  0'2I 

3 



8 

IOO 

48 

-0-18 

I 

29-49 

+  1-99 

3 

... 

1643 

H39 

... 

-0-17 

I 

5'57 

-0-43       2 

1662 

I458 

+  0-15 

I 

—  0-16 

I 

21-31 

—  0-09 

2 

3370 

2754* 

-0-55 

2 

—  0-80 

I 

56-48 

-0-52 

3 

57'3i 

+  0-31        3 

3707 

2935 

-0-18 

I 

—  0-60 

I 

55-43 

+  2-03 

i 

53-20 

—  0'2O 

1 

9 

527 

344 

—  0-78 

I 

-0-73 

I 

... 

... 

... 

580 

396 

+  0-28 

I 

9'94 

—  0-76 

i 

3268 

2701 

-0-49 

I 

... 

... 

.  .  . 

... 

3276 

2704 

+  0-O2 

2 

—  0-98 

I 

14-21 

+  '•31 

3 

"S'J4 

+  *"44 

I 

3277 

2705 

-1-16 

I 

-.76 

I 

547* 

-0-48 

2 

55^9 

4-0-09 

1 

10 

2546 

2318 

... 

—  0-09 

2 

1           ... 

2547 

2321 

... 

... 

-0-27 

2 

... 

...   i        8-20 

-0-90 

I 

3373 

2749 

+  0-33 

I 

...              ... 

... 

3980 

3067 

-0-68 

I 

28-96 

+  2-26 

I 

1  1 

230 

IOQ 

H-C.Q 

+  o'8q 

I 

J 

242 

7 

117 

+  CTO2 

I 

+  0-13 

I 

J  7 

33'93 

1                    S 

-0-17 

4 

33-99 

—  O'll 

2 

261 

'37 

+  0-03 

2 

17-41 

+  I-7I 

4 

577 

392 

+0-03 

I 

2-28 

—  0'O2 

2 

2-05 

-0-25 

2 

1706 

1508 

-0-39 

I 

5976 

+  0-26 

2 

1859 

1634 

—  0-09 

2 

-074 

2 

38-39 

—  0-6  1 

2 

38-41 

-0-59 

2 

• 

2094 

1859 

—  0-62 

2 

... 

36-13 

+  0-47 

I 

22Q4 

2OAI 

37'IQ 

—  0-71 

1 

38-17 

+  0-27 

J 

7T 
3648 

T 

2894 

... 

—  0-27 

2 

J  i     *  7 

/ 

J 

J           1 

59-91 

+  2-61 

J 

2 

4241 

3217 

+  0-33 

I 

30-96 

+  1-76 

3 

... 

12 

286 

166 

+  0-26 

I 

••• 

•  *  . 

616 

43' 

56-98 

+0-08 

i 

56-04 

-0-86 

I 

2268 

2008 

21-40 

—  0-80 

1 

3148 

2632 

-0-47 

2 

—  0-85 

2 

59-04 

+  0-74 

2 

58-40 

+  0-10 

J 

2 

34'9 

*777 

—  CTO2 

I 

+  0-41 

1 

49-52 

+  0-82 

3 

49-76 

+  1-06 

2 

3809 

2980 

-o'34 

2 

... 

56-66 

+  0-16 

3 

3831 

2988 

... 

... 

—  0-60 

2 

... 

... 

2-35 

+  1-15 

3 

M 

276 

ICC 

21-72 

—  0-28 

3 

J 

338 

J  1 

205 

/ 

1  c/26 

+  0-06 

i 

404 

246 

j 
C.2'26 

+0-46 

i 

52-01 

+  0'2  1 

i 

419 

T 

254 

•f  0-13 

I 

J 

i            i 

30-02 

—  0-28 

3 

1408 

1147 

-t-O-26 

I 

1650 

1446 

+0-86 

I 

5Z'95 

-1-05 

2 

... 

1720 

1521 

—  <ro5 

I 

23-60 

+  0-80 

I 

... 

1868 

1650 

-°'39 

2 

—  O-22 

I 

i'35 

-0-45 

4 

0-09 

-I-7I 

i 

*  Adopted  seconds  of  Bradley  N.P.D.,  1810-0,  57-00. 
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liettreen  Groombridye  and  Bradley — continued. 


N.P.D. 

Groombridg*  No. 

£ 
k 

1 

R.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

*j 
"5> 

1 

Groombr. 
West- 
Bradley. 

»J      Seconds  of 
•§,      Groombr. 
East, 
1      iSio'o. 

Groombr. 
East- 
Bradley. 

•J 

A 

1 

* 

Seconds  of 
Groombr. 
West, 
1810*0. 

Groombr. 
West— 
Bradley 

4! 

i 

1 

• 

'3 
'4 

'5 
16 

1  7 

2130 
2308 
2334 
2349 

2501 
2784 
2825 

3452 
4122 

29 
283 
428 
684 

Z336 
2726 
2763 
3066 

3377 

2172 
2460 

325' 
3660 
4002 
4080 

129 

136 

435 

454 
602 

'549 
156? 

4022 

337 
64, 
669 
1419 
2161 
2228 
2236 

I47S 

2477 
2504 
2586 
2840 

1873 
2063 
2096 

2111 

2287 
2440 
2466 
2796 
3152 

6 
163 
259 
473 
2099 
2404* 
2421 
2604 
2748 

1917 

2240 
2682 
2897 

3°74 
3«3' 

66 

72 
264 
282 

4'7 
1322 
1342 
308; 

206 

449 
4"i 
1  160 
1906 

'954 
1962 
2251 
2252 
2285 

2337 
2472 

8 
-0-83 

2 

8 

34-38 
7-32 

tr 

+  0-58 
+  0-52 

-1-25 
+  0-63 

+  1-58 

-°35 
+0-52 
—  r8o 
—  0-82 

+  1-87 

—  0-04 
+  076 
—  0-76 

+  0-26 
(-3'°7) 

+  1-83 
+0-24 
+  1-91 
—  2-89 
-1-19 
—  0-06 
-0-51 
-0-68 

—  0-05 
+0-50 
+  0-18 

+  0-08 
—  o  96 

—  O"O2 

-0-27 
—  0-30 

2 
2 

2 
I 

I 

2 

3 

2 
1 

3 

i 

(O 

i 
i 

i 
i 

2 

4 

i 

4 
i 

i 

2 
1 

3 

// 

3275 

56*40 
43'42 
'4'45 

45-62 
38-09 

44-28 
27-84 

46-38 
22-25 
11-76 
39-26 

3'95 

55'H 
42-48 
18-62 

IO'I2 

33-66 
I5-57 

37*62 

11-42 

23*87 
4043 
9*69 

48-07 

9'45 
3*05 

ft 

-1-05 

—  0*50 
-0*18 

-o-35 
-0-88 
—  0-91 

-0-32 
-076 

—  0*32 
(-3'2S) 
-o"34 
—  1*84 

-1*05 
—  0*26 

—  0-02 
-0*08 

+  O*O2 

+  0*16 
-0*43 

-2*68 

+  0*02 
-0-33 

-1   07 

-i  81 
-0-43 
-0*25 
+  0*15 

3 

3 
3 
3 

4 
3 

2 
2 

3 
(i) 

2 
I 

I 
1 

3 

2 

3 

i 

i 

... 
i 

2 

3 

2 

4 

2 

3 

•   .   . 

... 

-0-45 

-0-27 
+  0-19 

2 
1 
2 

20-05 
39-63 

21-88 

... 

—  0-60 

2 

+  0-13 

I 

+  0-17 

I 

28-25 
43-02 
21*20 
45-88 

... 

•  •• 

... 

—  0-58 

1 

+  1-14         I 

>3'97 

-0-37 

3 

—  O'o8 

3 

4-96 
39-16 

54-64 

—  O'42           2 

—  0*16 

2 

—  0-18 

2 

—  0*11            2 

18-96 
10-53 

11-93 

3374 
17-91 

3°7' 
39-11 

46-34 
41-69 

I  1-22 

5^5 
4-40 
50-98 

26-28 

+  0'44 
—  0-60 

-0-81 

2 
I 
I 

—  0-03 

—  O'l  I 

-0-53 

2 
2 

I 

+  0-12 

2 

—  0-22            2 

+  0-1J 

2 

... 

... 

-0-44 
+  CC01 

3 
3 

—  0  22 
-0'43 

—  0*06 
-0-49 
-0-33 

2 
1 
I 
2 

3 

23-24 

48-48 
9'43 

2-60 

Adopted  seconds  of  Bradley  N.P.D.,  iSio'o,  46"-?o. 
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Comparison  between  Groombridge  and  Bradley — continued. 


N.P.D. 

Groombridge  No. 

1 

S 

*3 

& 

1!.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

^ 

to 

£ 

Groombr. 
West- 
Bradley. 

»t 

1 

g 

Seconds  of 
Groombr. 
East, 
iSio'o. 

Groombr. 
East— 
Bradley. 

4J 

^= 

-C 

'S 

^ 

Seconds  of 
Groombr. 
West, 
1810-0. 

Groombr. 
West- 
Bradley. 

4J 
I 

i 

o 

>7 
18 

'9 
20 

21 

3631 
3665 
3846 

427 
524 
65I 
1908 
2581 
2748 
3241 
3572 
3718 
3723 
271 
448 
532 
1550 
1790 
1802 
1901 
1906 
3547 

3558 
3566 

4100 

81 
318 

323 
358 
421 
1219 
1404 

2359 
2898 

2974 

3493 
4024 
4068 
4071 

248 
1490 
2451 
2461 

^554 
2561 

3'73 

2880 
2900 
2994 

260 
348 

459 
1691 

2334 
2411 
2673 
2861 

2932 
2934 

'5i 

274 
353 
1324 
1572 
1581 
1680 
1689 
2836 
2854 
2856 

3'4° 

42 
188 

193 
215 

258 
980 
1148 
2118 
2505 

2554 
2811 
3086 
3121 
3125 

130 

1257 
2234 
2238 
2316 
2322 
2636 

—  0*27 
+  0-32 

—  0-14 

2 

I 

I 

s 
+  0-19 

—  0-09 
+  O-QI 

2 

2 
I 

23-28 
28-35 

28-43 
52-13 

46-53 
57-83 
32-03 

+  0-48 
-1-25 

+  0-13 
+  0-03 
+  0-13 
+  0-83 

-077 

+  0-72 
+  0-49 

+  0-08 

+  0-50 
+  0-37 
+  0-96 

+  0-36 

-1-37 

-0-89 
-2-34 

-0-43 
+  0-70 
—  o"i6 
+  2-08 

-073 
+  0-23 
+  o-54 

+  0-31 

+  0-39 
+  0-14 

3 
i 

i 
i 
4 
3 
3 

i 

3 

3 

2 

3 

i 

2 
I 

4 
3 

2 

3 
4 
i 

i 

2 

3 
3 

3 
i 

it 
44-23 

24-18 
29-59 

58'03 
31-87 

4579 
59-71 

20-62 
58-16 

57^9 
I5-55 

43^5 
18-18 

16-01 
46-03 

42-52 
27-16 

6'43 
8-24 

37-10 

45-56 

15-36 

43-85 
58-53 
18-88 

48-50 

36-55 
3-17 

11-99 

34^9 
40-41 
19-88 
50-46 

+  I'43 

+  0-98 
+  1-29 

+  1-03 

-0-93 
-0-81 
+  i  II 

-0-88 
-0-14 

—  0-21 
+  2-25 
+  0-05 
+  0-23 
—  0-29 

-0-37 

+  0-62 
+  0-06 

—  0-07 
+  o-54 

—  1'20 

-1-54 

-0-94 

+  0-35 
•4-0-33 

+  0-68 
+  0-50 
+  2-85 
-0-25 

+  0-39 

-1-31 
—  0*29 
+  1-18 
—  0-04 

3 

2 
I 

3 
3 
i 

2 

2 
I 

3 
i 

3 

2 

4 
3 

i 

i 
3 

3 
i 

4 

2 

3 
4 

3 
4 
3 

+  0-03 
—  0'08 

2 

3 

+0-16 
-0-15 

2 

2 

+  CTI  I 

-0-45 

I 

2 

—  o'o6 

2 

59-32 
35"39 

—  O'l  I 

2 

+  0-13 

-o-35 
+  0-03 
+  0-17 
+  0-15 

I 
I 

I 

2 
2 

17-98 

41-00 
46-77 
10-06 

42-26 

—  0'80 

—  o'io 
—  0-36 

I 

2 

I 

-0-34 

+  0-04 
-0-35 

1 

I 

I 

+  OMO- 

2 

52-83 

2O'2I 
44-76 

43'07 
58-90 
18-04 
50-08 

—  0-03 
+0-04 

—  O'OI 

-0-37 

—  0-22 
—  O'OJ 

I 
I 

2 

2 
2 

2 

—0-07 
+0-18 

+  0-16 

-0-35 
—  0-16 

—  0-05 

I 

I 
I 

2 
I 

3 

3'54 
11-83 
36'34 

ig-OI 

4-69 
37^4 

+  0-03 

—  0-19 

—  0-22 

—  0-03 

2 
I 

2 
2 

—  0-06 

+  0'02 

—  0-18 

—  O'OI 

—  o-i6 

i 
i 

2 

2 

2 
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Comparison  bcttveen  Groombridge,  and  Bradley — continued. 


N.F.D. 

0 

*                            0 

&                  (6 
1                    f 

1                   f 

n 
ts 

R.A.                                                              N.l'.IX 

Groombr. 
East- 
Bradley. 

s 

3 

{£ 

Groombr. 
West- 
Bradley. 

4 

•E 

Seconds  of 
Groomlir. 
East, 

iSio-o. 

Groombr. 
East- 
Bradley. 

«l 

,y 

'v 

Seconds  of 
Groombr. 
West, 

iSio'o. 

Groombr. 
We«t— 
Bradley. 

j 

I 

:  : 
23 

24 

25 

303 
359 
394 
535 
537 
1215 
1505 
1510 
1819 
1928 

'949 
2811 
3048 

3°59 
4038 

5" 
1625 

1640 
1672 

'939 

3975 
4141 

<9 
464 

622 
1076 
1356 
1442 
'45' 
'477 
2059 
2076 
2396 

*397 
2428 
2592 
2796 

3283 
3481 

39°5 

255 
440 

634 
982 

'78 
216 
241 

358 
366 

974 
1271 
1276 
'595 
'7'3 
'737 

2449 
2587 
2592 
3097 

332 
1415 

1429 
1476 

1727 

3°54 
3166 

46 
292 
442 

875 
1098 

1195 

1202 
1246 
1823 
I836 
2169 
2170 
2I93 
*33<5 

2443 
2697 
2805 

3022 

'39 

270 

448 
77° 

B 
+  0-14 
—  O'l  I 

—  0-64 

—  O'22 

2 

1 
I 

8 

—  O'Ol 
—  0-03 

I 
I 

H 

0-47 
27'l6 

43'9° 
38-33 
22-33 

34-94 
23-82 

'6'43 
12-18 

32-63 

2I'II 
2-5I 

8-24 
3578 

O-gO 
44-4! 

3513 
42-92 

it 

-0-33 
—  0-64 

+  Q-IO 

+0-23 

-1-77 
—  0-56 
-1-68 
+  0-83 

—  2'22 

-0-17 
+  0-31 
—  O-29 

4-0-74 
-0-32 

—  0-70 
—  0-69 

+0-23 
+  0-52 

-\  0-29 

+  0-64 

+  1-05 
+  1-40 
-0-15 

—  O'OI 

-0-48 

-0-32 

—  0-07 

—0-58 

+0-36 

—  I  -06 

-0-97 

—  0-07 
—  0-28 

3 
i 

i 
i 

2 
I 
I 

3 
3 
3 
3 
6 
i 
5 

3 

2 

4 

2 
I 

I 

I 

4 

2 

4 
4 
3 

3 

3 
4 

2 

I 
I 

2 

/* 

26-44 
l8-67 

23^8 
34-01 
25-06 

I3-O2 

22-17 
3-28 

35-95 
41-28 

34-12 

48V87 
53-83 

57-03 
28-53 

53-05 

13  I5 

54-93 

7-01 
4645 

2579 
2-69 

11-95 
19-16 
54-04 
3'53 

47-87 

44-02 

18-71 

-p36 
-1-23 

—  0-72 

-'•49 
-0-44 

-T-38 

+  I-J7 

+  0-48 

-0-15 
+  0-28 

—  0-98 

+  1-27 
—  0-27 

+0-13 
-0-77 

+  0-65 

—  0-05 
—  0-67 
+  0-91 

-o-35 
+  0-29 

—  o-o  i 
—  0-05 
+  1-06 
+  0-64 
+  0-53 
-o-73 

+  072 
-0-39 

2 

3 

i 

i 

i 

i 

i 

7 

"6 
i 

2 

I 
I 

2 

3 

2 

I 
! 
2 

3 

3 

4 

2 
1 

2 

3 
3 

2 

3 

+  0-58 
+  0-38 
+  O'21 

] 
2 

+  0-14 
-0'54 

I 

I 

-0-17 

3 

—  O-22 

2 

+  0'O2 

+  0'08 

3 

+  0-06 

O'DO 

2 
I 

+  0-03 

i 

—  0-16 

I 

54'39 

57-54 

23-95 
53-8o 
30-25 

'9-'9  . 
12-72 

35-28 

4673 

14-22 
3-06 

47-54 

0-13 

22-33 

18-82 

-0-15 

i 

—  0-05 
—  o'og 

I 

2 

+  OMI 

-fo-37 
+0-07 

—  O'l  1 

-0-27 

i 

2 
I 

I 

3 

—  0-20 

+  0-21 

—  0-30 

—  0-04 

—  0-07 

1 
I 
I 

3 
i 

-0-34 
-0-14 

2 
2 

-f  o-o  i 

+  0  10 

—  0-05 

—  O'O2 

—  0-09 
—  0-24 

—  O'O  1 

2 
2 
2 
I 
3 

3 

2 
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Comparison  between  Groombridge  and  Bradley — continued. 


N.P.D. 

Groombridge  No. 

£ 
t 

I 

R.A. 

N.P.D. 

Groombi1. 
East- 
Bradley. 

ti 

i 

3 

* 

Groombr. 
West- 
Bradley. 

i 

£ 

s* 

Seconds  of 
Groombr. 
East, 
1810-0. 

Groombr.      £ 
East—         .« 
Bradley.       £ 

Seconds  of 
Groombr. 
West, 
1810-0. 

Groombr. 
West— 
Bradley. 

tS 

I 
1 

0 

3 

s 

„ 

If 

n 

„ 

25 

H55 

1206 

+  0-18 

2 

—  o'o6 

i 

2079 

-051 

4 

20-33 

-0-97 

I 

'5'5 

1279 

+  0'IO 

Z 

... 

30-32          —0-38 

2 

1576 

J355 

+  0-03 

I 

53-65          -0-05 

4 

2375 

2141 

—  O'2O 

i 

58-36 

+  0-56 

3 

2543 

2309 

—  0'12 

2 

57'S4       +''34 

4 

3°33 

2578 

-0-14 

I 

—  0-18 

2 

32-91        -0-59 

2 

33-57 

-1-0-07 

3 

3°37 

2580 

-0-13 

2 

... 

1-88 

+  1-08 

3 

3129 

2620 

... 

... 

—  0-12 

I 

2-07 

•fi-57 

i 

3442 

2788 

.  .  . 

+0-16 

2 

... 

5''54 

—  0-26 

3 

3783 

2969 

... 

—  O-22 

I 

... 

... 

3-88 

-f-o-68 

2 

26 

290 

170 

—  O'l  I 

I 

—  O'22 

2 

347s 

+  1-68 

I 

34-65 

+  '•55 

I 

434 

265 

—  0-05 

I 

-0-27 

I 

23-90 

—  0-70 

2 

25-61 

+  roi 

2 

436 

266 

—  O'OI 

1 

-f  O'll 

I 

6-03 

-077 

I 

674 

—  0-06 

I 

'357 

I  100 

—  O-22 

3 

42-55 

+  0-55 

2 

... 

1424 

1172 

+  0-08 

i 

—  0-18 

I 

'5'49 

—  0-21 

I 

15-67 

—  0-03 

I 

.548 

1323 

-J-0-I8 

2 

+  0-15 

2 

2-34 

—  0-36 

3 

2-62 

-0-08 

3 

1917 

1703 

—  0'14 

I 

31-09 

-0-5I 

4 

31-56 

—  0*04 

i 

3678 

2007 

4.1  'Q8 

—  O'4.2 

c 

AVI  4. 

+  0-74 

J      1 

4233 

7     / 

321  1 

-0-18 

2 

—  0-19 

2 

T*    7 

43^2 

T 
+  I-I2 

J 

I 

TJ        T 

4170 

1          /  T 

—  o  50 

i 

27 

39° 

239 

—  0-07 

I 

—  0-30 

2 

20-49 

—  0-8l 

2 

20-50 

—  0'80 

3 

93° 

703 

—  0-06 

I 

—  o'O3 

I 

42-5I 

+  0-4! 

3 

43-01 

+  0-9I 

i 

961 

745 

... 

—  0-03 

I 

39-33 

40-23 

4 

1188 

054 

C7M  r 

-i-o-CC 

3 

1472 

7  J   I 

1241 

-0-14 

2 

—0-09 

I 

2I-63 

—  0-87 

4 

j  i     j 
23-91 

J  J 

+  1-41 

3 
I 

1521 

1288 

+0-14 

2 

I8-25 

+  °"35 

4 

... 

1729 

1528 

-0'37 

2 

—  o-oi 

3 

34-86 

+  0-36 

6 

34'" 

-0-39 

10 

3218 

2651 

—  0-04 

2 

—  0-08 

2 

30-76 

-|-o-o6 

3 

30-96 

+  0  26 

I 

3676 

2906 

—  0-08 

I 

... 

3850 

2996 

-0-23 

I 

—  O'OI 

I 

3-I3 

-0-47 

i 

177 

-1-83 

1 

28 

85 

43 

—  0-06 

2 

+  O'II 

2 

7-87 

+  2-07 

i 

6-47 

+0-67 

2 

988 

782 

?  S'I2 

—  0-08 

J. 

999 

795 

—  o-io 

I 

-0-43 

I 

11-58 

—  ro2 

3 

J  J 
13-81 

+  1'2  I 

T 
1 

ii  1  1 

893         +0-05 

I 

—  0-03 

I 

32-62 

+  0-12 

2 

32-36 

—  0-14 

3 

1  129 

906 

2I'2C 

-1-  n-J.  C 

2 

1180 

946 

.  .  . 

... 

•  •  • 

•  j 
14-52 

1           TJ 

+0-52 

1 

14-17 

+  0-17 

3 

1182 

949 

1'CQ 

—  O'2I 

I 

1264 

7  T  7 

1022 

—  0-36 

I 

—  0-03 

I 

35''2 

-0-78 

2 

jy 
3671 

+  0'8l 

3 

1438 

1186 

—  O'O2 

3 

—  O"2O 

2 

36-08 

-1-42 

7 

36-54 

—  0-96 

6 

2346 

2104 

1  1  '64. 

-4-  O'ld. 

• 

11*11 

—  n-  IQ 

3052 

T 

2586 

—  O-ig 

I 

VT 

T  **   4*H 

5 

11-93 

u  jy 

+0-03 

3 

3°97 

2610 

—  0-12 

2 

3871 

+  0-31 

2 

3159 

2628 

40-24 

i 

—  o-i  i 

3 

36'73 

+  1-53 

I 

36-00 

+  0-80 

3 

3286 

2698 

-0-09 

2 

O'OO 

1 

45-76 

-074 

10 

46-97 

+0-47 

4 

3437 

2786 

—  0-22 

2 

+  0-12 

2 

59-84 

+  i-64 

IO 

59-26 

+  1-06 

12 

3535 

2830             --0-12 

2 

—  O'O4 

2 

19-9I 

+  0-1  1 

3 

21-13 

+  J-33 

2 

COMPARISON  OF  CATALOGUES. 
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Comparison  between  Groombridge  and  Bradley — continued. 


\  T.I). 


28 


I 

3 
= 


O 


3685 
3686 

374' 
4°59 
4'45 
4217 


905 
1079 
1 102 
1290 
1387 
1420 
1422 
1529 
1694 
2670 
3111 

3569 
3910 
4198 


181 


1027 
1123 
1132 
1204 
1208 

1222 
1276 
1283 

1285 
1286 

'335 
'349 
1581 
1899 
2235 
2304 
2707 
3576 
4050 


Bradley  No. 

R.A. 

N.P.U. 

Groomlir. 
East- 
Bradley. 

4 
1 

I 

Groombr. 
West- 
Bradley. 

*>• 

3> 

» 

f£ 

Seconds  of 
Groombr. 
East, 
1810-0. 

Groombr. 
East- 
Bradley. 

•+J 

I*5 

*v 

f 

Seconds  of 
Groombr. 
West, 
iSio'o. 

Groombr. 
West- 
Bradley. 

*£ 

*d 

•r 

^ 

6 
i 

9 

5 
7 

0 

8 

5 
9 

2 
0 

7 

0 

2 

9 
4 

0 

'9 

0 

>8 

i 

'5 
6 

7 
3 

2 

>4 
>8 

2 

6 

'3 

; 

6 

5 

f9 

i 

>9 
5 
>4 

I 

o 

291  1 
2910 
2947 
3"5 
3169 
3205 

21 

9° 
681 

879* 
888 
1051 

"35 
1  164 
1171 

1302 
1498 
2370 
2615 
2857 
3028 
3'95 

99 
180 
224 
831 
902 
910 
968 

97' 
988 
1031 
1037 
1040 
1043 
1086 
1096 
1371 
1678 

'957 
2053 
2386 
2862 
3110 

8 

+  0'35 

—  O'lO 

—  0-O2 

—  o'O7 

I 

2 
I 

I 

1 
+  0-16 

-0-31 

+  0-21 
—  O'OI 

-0-I3 
+  O'02 
—  O'02 

I 
I 
I 

3 
i 
i 

it 
19-90 
30-52 

3^47 
26-83 

9-87 
59-78 

0'39 

It 

+  1-50 

+  2  82 
-0'33 

-o-37 

-1-23 
—  0-62 
—  o'6i 

-0-34 

—  0-12 
+  0-15 

•T-0-27 
-072 
—  0-40 

—  roi 

—  0-16 
-0-84 

+  o-43 
-o  -8  1 
-1-56 

-H-'4 

—  1-22 
—  0-36 

-0-08 

-I'33 
—  O-gO 
—  O'lO 
+  0-I4 
-0-31 
+  0-17 

-0-78 

2 

4 

2 

2 
I 

4 
3 
4 
4 

i 

3 
i 

i 
i 

2 

3 
7 
3 

2 

I 

3 

3 

2 
I 

3 

2 

6 
6 

2 

17-91 

43-82 
32-56 
26-92 
13-20 

23'54 
ii'-26 

48-'i6 
17-12 
34-94 

41-94 

4-05 
15-62 
10-99 

5V87 

54-22 
25-81 
44-35 

17-88 

176 

3-3I 
39-48 
290? 
39-36 

27-45 

39-79 
31-24 

51-08 
52-88 
26-65 

2777 
9-28 

24-07 

II 

-0-49 

+  0-52 
—  0-24 
—  0-28 
—  0-50 

+  °'54 
+  0-16 

+  0-46 
—  0-58 
—  0-96 

—  0-36 
+Q-35 

+  0'22 
+  0-19 

-I-63 

+  0-52 
+  0-41 
-''35 

-0-32 

-2-44 
—  0-69 
-0-32 
+  0-25 

+  0-66 

—  0-65 
+  0-29 
—  0-36 
+  0-18 
+0-08 
-0-15 
+  0-17 
-0-42 
-1-63 

2 
I 

3 

2 

3 
4 

3 

2 

3 
i 

i 
i 

3 
i 

i 

2 

2 

4 

3 
4 
4 

2 

2 
2 

5 

2 
2 

6 
3 
3 

+  0-04 
-0-25 
-0-24 

2 
3 

+  0-04 
+  0-07 

+  Q-35 

i 

2 
I 

17-36 
39-18 
*975 

15-67 
10-08 
40-30 
6-49 

53-54 
24-56 

-t-o-05 

1 

—  0-03 

I 

... 

-0-13 

—  0-12 

3 

2 

—  0-18 

+  O'1O 

I 

I 

+  0-24 

I 

23-83 
18-39 

53^4 

-°'34 

I 

—  0-19        i 

—  O'll              I 

29-94 

2-98 
13-24 

28-02 
38-17 
3070 
50-80 

52-94 
26-49 

27-77 
24-92 

-0-44 

—  O'2O 
+  0-24 

1 
I 

I 

—  0-20             I 
—  O'lO             I 

+  o  16        2 

+0-33      I 

-0-14 

3 

—  0-06 

—  0'02 

2 

i 

Not  observed  by  Bradley  in  B.A. 
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Comparison  between  Groombridge  and  Bradley — continued. 


I 

a 

E, 

\. 

N.I 

.D. 

N.P.D. 

Groombridgl 

Bradley  E 

Groombr. 
East— 
Bradley. 

4i 

j3 
Ml 

1 

Groombr. 
West^- 
Bradley. 

•i 

[so  . 
"Z 
* 

Seconds  of 
Groombr. 
Eabt, 

IX  i     •   ,. 

Groombr. 
East— 
Bradley. 

i 

D 

^ 

Seconds  of 
Gr<  'ombr. 
West, 
iSio'o. 

Groombr. 
West- 
Bradley. 

4l 

§ 

8 

0 

s 

3 

a 

» 

// 

// 

3' 

332 

2O2 

... 

+  O-QI 

3 

53-69 

—  0-41 

4 

9'3 

691 

+  0-29 

I 

+  0-08 

i 

37-82 

+  OT2 

2 

38-44 

+  0'74 

2 

914 

692 

-o-I5 

I 

—  o-o; 

i 

33-84 

(-4-46) 

(') 

36-54 

(-176) 

(') 

1022 

825 

+  o'o6 

I 

+  0-08 

i 

31-23 

(-4-07) 

(0 

32-04 

(-3-26) 

(') 

IO74. 

876 

2Q'I  3 

—  0-47 

I 

/    T 

I  146 

/ 

0*5 

2 
51'46 

T  / 

+  1-86 

J 

I 

4Q-OI 

—  O'CQ 

A 

T 

1  163 

7       J 

930 

i  >  • 

+  0-06 

i 

J        T 

*Z 

36-92 

J  7 

-0-38 

T 

3 

1231 

998 

+  O-IQ 

I 

... 

44-03 

-077 

4 

1426 

1178 

+  o  06 

2 

... 

42-27 

—  0-83 

2 

1660 

1464 

—  0-04 

3 

+  0-1  I 

2 

37-23 

+  0-13 

2 

36-06 

—  1-04 

3 

1677 

1481 

—  0-04 

3 

26-60 

—  0-50 

3 

1684 

1488 

•  •  • 

+  0-06 

i 

... 

lO'Og 

—  0-21 

3 

1857 

1631 

—  o-ii 

I 

l6-O9 

+  '•59 

3 

1862 

'637 

-0'17 

3 

-0-17 

2 

39"'3 

—  0-07 

10 

38-94 

—  O-26 

"s 

1875 

1655 

—  0-03 

I 

36-88 

—  O'I2 

2 

2570 

2328 

—  0-06 

2 

—  O-OI 

2 

22-70 

—  0*70 

2 

23-66 

+  0-26 

2 

3670 

2902 

•  •• 

(+0-56) 

(0 

H'57 

+  177 

1 

3713 

2927 

... 

+0-26 

I 

... 

11-35 

+  0-15 

3 

3984 

3061 

—  o'i4 

2 

19-76 

+  1-26 

2 

... 

3998 

3071 

+  0-17 

I 

... 

46-05 

+  0-55 

3 

... 

4240 

3216 

+  O-O2 

2 

—  o-ii 

3 

54'39 

-0-51 

5 

54;65 

-0-25 

9 

32 

168 

94 

-0-35 

I 

—  0'2I 

i 

... 

*  .  . 

289 

169 

... 

—  0'O4 

2 

17-52 

+  0'02 

4 

485 

310 

-0-39 

I 

23-42 

+  0-62 

j 

qcS 

73C 

25-67 

-i  63 

i 

26-80 

—  O-4I 

7 

7> 

973 

/  J  J 

759 

+  0-09 

I 

j    i 

... 

J 

5076 

T 

-0-34 

/ 

4 

I  2  I  2 

076 

31!  I 

—  0-29 

2 

I  341 

71 
1003 

J 

c6'q6 

7 

—  0-04 

I 

57'24 

-0-66 

i 

J  T 
1525 

7  J 
'293 

+  0-32 

2 

+  OM4 

I 

."        7 

51-31 

7T 

—  0-19 

3 

J  1        T 
49-58 

-1-92 

i 

1577 

1364 

0  OO 

2 

.  .  . 

28-06 

+0-46 

4 

1681 

I486 

8  '97 

—  0-43 

i 

1695 

T 

H99 

+  0'I1 

I 

»•• 

56-64 

T-' 

+0-44 

3 

•  •• 

1726 

1523 

—  0-07 

3 

-0-18 

4 

7-30 

—  0-60 

10 

8-10 

-fO'2O 

10 

1835 

1612 

... 

-0-18 

i 

3974 

+0-24 

3 

1887 

1663 

V4? 

—  o'^s 

2 

2-80 

—  O-QI 

i 

1    V  U  1 

1948 

'-'"  j 

1736 

—  0-24 

i 

J  tO 

J  J 

V 

7 

2731 

2400 

—  0-16 

i 

... 

2-64 

+  1-04 

5 

2804 

2444 

—  0-08 

i 

—  O'l  I 

i 

8-91 

-°'39 

2 

8-76 

-0-54 

2 

2976 

2552 

-0-14 

2 

—  0-05 

3 

15-98 

+  0-18 

4 

1  6-  10 

+  0-30 

6 

3657 

2892 

-0-54 

I 

+  0-05 

3 

49-19 

+  2-29 

i 

47'38 

+  0-48 

3 

3706 

2925 

-0-15 

1 

—  0-16 

2 

5578 

—  0-32 

2 

56-1  1 

+  0-01 

4 

379' 

2973 

-0-14 

2 

18-27 

+  2'37 

I 

16-13 

+  0-23 

2 

3802 

3014 

I'CQ 

—  I'll 

I 

1-68 

—  1-O2 

1 

j^V 

4138 

£ 
3^4 

+  0-08 

2 

+  0-07 

2 

J  7 
2I-7I 

+0-81 

I 

20-80 

—  O'lO 

2 

4146 

3170 

30-29 

—  O-2I 

I 

33 

T       i 

.46 

J        / 

79 

—  O-23 

3 

46-2I 

+  1-2  I 

5 

45-60 

+  0-60 

5 

46, 

289 

—  0-65 

I 

-°'43 

I 

33-20 

—  0-40 

i 

32-43 

-1-17 

i 

COMPARISON  OF  CATALOGUES. 
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Comparison  between  Groombridye  and  Bradley — continued. 


£ 

0 

R. 

A. 

N.P.E 

\, 

S.P.D. 

Groombridg< 

R 
t 

1 
• 

Groombr. 
East- 
Bradley. 

*>• 
£ 

Groombr. 
West- 
Bradley. 

ll 

§ 

s 

Seconds  of 
Grooinbr. 
East, 
1810-0. 

Grooinbr. 
East- 
Bradley. 

j 

§ 

v 

Seconds  of 
Groombr. 
West, 
iSio'o. 

Grooinbr. 
West— 
Bradley. 

a 

f 
& 

33 

4S6 
488 

3" 
316 

• 

s 
—  0-04 

I 

H 

O'OI 

—  2-59 

I 

a 

20-95 
2  '06 

+0-35 
-0-54 

3 
i 

87I 
08; 

649 

777 

-0-25 

I 

+  0-04 

1 

46-68 

Q'41 

—  o  82 
+  o-6c 

3 
i 

46-86 
8-9! 

—  0-64 

+  O'II 

6 
i 

q?o 

78? 

18'CK 

—  °'4? 

2 

57'57 

—  °'93 

2 

IOO? 

7Q7 

7'53 

+  0-63 

3 

IOI  3 

811 

4.Q-8I 

—  O'2Q 

3 

101  ; 

812 

2P22 

+  0-92 

i 

IO2O 

821 

42-47 

+  0-37 

2 

1  17Q 

Q4.7 

Ci'2  J 

—  0-59 

3 

T         f 
54-56 

—  0-34 

4 

I  184 

CK  I 

2;-28 

+0-08 

2 

1380 
1649 
l8ql 

1123 

'454 
1668 

+  0-06 

—  0-22 

I 

3 

+  0-14 

I 

39-58 
0-84 

+0-28 
+  0-04 

2 

4 

38-90 
16-91 

—  0-40 

+  0'I  1 

2 

3 

I895 

"932 
20l6 
2488 
2609 
2791 
3346 

1670 
1722 
1792 
2263 
234° 
M33 
2727 

—  0-O3 
+  009 
+  0-17 
+  0-04 

—  O"22 

i 

3 

2 
2 

I 

+  0-10 

—  O'2I 

—  0-06 

3 
1 

2 

2  '6  1 

23-62 

28-47 
38-44 
47-45 
39-00 

2C'?? 

+  OM  I 

+0-62 
-0-43 

+0-54 
+0-65 

—  O'2O 

+  I-75 

4 

2 
I 

7 
3 

4 
i 

23-67 

38-46 
46-89 
39-08 
25-06 

+  0-67 

+  0-56 
+  0-09 

—  0'12 
+  1-46 

2 

7 

2 

4 
i 

3728 
4O?4 

2937 
3112 

+  0-17 

1 

+  0-13 

I 

2'2I 
22'4Q 

+  O-2I 
—  O'4I 

6 
i 

3-08 
23-97 

+  1-08 

4-1-07 

5 

34 

*   f* 
4161 

"7 
508 
893 
IO2Q 

3182 

59 
330 
66; 
838 

... 

... 

—  0-08 

—  0-11 

—  0-29 
—  0-19 

I 

3 

2 
I 

23-47 
14-86 

-0-13 
—  I'94 

10 

28-07 

23-94 
39-09 

49-42 
16-36 

+  I'47 

+  0-34 
+  0-69 

-I  -08 
—  0-44 

3 

7 

i 

3 

3 

1O41 

851 

±2*26 

—  1-14 

I 

43-54 

+  0-I4 

2 

1292 

'293 
1701 

1941 
1987 
1988 
1990 

2031 
2O4Q 

1054 
1056 
1  506 
1726 
1776 
'777 

'779 
1802 
1812 

-0-15 

+  0-03 
+  0-27 
—  O'2O 
—  O'07 

I 

2 
I 
I 

I 

-0-43 
-0-19 

-0-19 
+  0-18 

+  0'I  I 

I 
I 

I 

3 
i 

2963 

45;63 
58-II 
8-7I 

12-68 

52-04 

-1-07 
+  0-13 

+  1-01 

+  0-81 
+  0-48 
+  0-94 

3 

12 

2 
I 

3 
i 

34-96 

45-2S 
8'93 

-0-34 

-0-25 
+  1-03 

3 

'<5 
3 

2441 
2446 

2634 

2222 
2224 
2348 

... 

—  Oil 
—  0-12 

2 
2 

36-67 

+  1-27 

i 

54-53 
36-6; 

+  0-°3 
+  0-45 

3 
3 

2657 
2750 
2842 

2360 
2408 
2471 

-0-23 

I 

—  0-O7 
O'OO 

2 
2 

57'5' 
0-76 

+  0'2I 
—  O-24 

3 
6 

57-36 

35-89 
0"95 

+  0-o6 
+  0-09 

—  O'O5 

3 
3 

4 

3102 
3606 
3712 

26l  I 

2868 
2926 

-0-23 

I 

—  O'lO 

-0-38 

—  0-18 

2 
I 
1 

IO-I5 

+  2-05 

i 
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Comparison  between  Groombridge  and  Bradley — continued. 
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N.P.I 
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N.P.D. 

Groombridgt 
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•      £> 
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M 

Groombr. 
East- 
Bradley. 
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&• 

Groombr. 
West- 
Bradley. 

1° 
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•£ 

Seconds  of 
Groombr. 
East, 
iSio'o. 

Groombr. 
East— 
Bradley. 

^ 

§ 

3 

* 

Seconds  of 
Groombr. 
West, 
1810  o. 

Gruoiiibi-. 
West— 
liradley. 

*; 
Tjb 

f 

0 

35 

257 
501 

539 

IOOC 

142 
326 
369 

808 

8 
—  0'2O 

..' 

s 
-0-15 
—  O'og 
—  0-03 

2 
I 

// 

5'  '49 

30-07 

-0-71 
—  O'23 

10 

I 

50-81 

55^3 
52-41 

40-80 

/' 

-1-39 
+  0-23 
+  I-7I 
+  !'5O 

10 
2 

3 
i 

1040 
ion 

852 

8(4 

-OM7 

I 

—  0-07 

I 

"    / 
47-96 

-1-74 

10 

48-18 

17-00 

-1-52 

+  1'4° 

8 
I 

1526 

'543 
1583 
1831 
1861 

1297 
'3'S 
'375 
1608 
1636 

—  O'lO 

+0-13 

—  O'OI 

-0-25 

2 
I 

3 

3 

-0-24 
+  °'33 

—  O'l  I 

I 
I 

3 

12-40 
33-66 

20'2I 
56-6! 

27-58 

+  0'10 

+0-96 
+0-71 

—  o  09 

+  0-38 

3 

3 
4 

12 

3 

'4'97 
32-49 

56-36 

+  2-67 

—  0'21 
-0-34 

i 
I 

8 

2062 

I82J. 

CQ'QI 

+  0-23 

2 

2414 

2  CQQ 

2175 
2866 

... 

—  0-26 

i 

31-38 

5J.-QC 

+  0-08 
+  2-OC 

5 

2 

36 

4'73 
4186 

76 
98 
237 
437 
837 
852 
897 

I  I  34. 

3185 
3190 

40 

49 
ill 

269 
607 
628 
669 
91  5 

-0-08 
—  0-17 

—  0'2O 

—  0-21 
—  O'l  I 

-0-47 
+  0-39 

i 

i 
i 

3 

2 

I 

I 

+  0'IO 

-0-39 

—  0-30 

+0-03 

+0-08 
+  0-14 
-0-13 
-0-08 

i 

2 
2 

3-99 

40-90 
47-68 
5901 
'573 

5975 
4-09 

4.1'^s 

-1-0-89 

—  0-90 

-0-13 

+0-70 
-0-27 

+0-45 

—  0-21 
—  O's  C 

3 
i 

I 

3 

3 

4 

4'47 

lO'OI 

40-55 
46'97 

15-69 
265 

59-4I 
4-06 

+  J-37 

+  I  "01 

-1-25 
-0-83 

-0-41 

+o-75 

+  011 
—  O'24 

I 

3 

2 
I 

2 

4 

2 

5 

2028 
2365 
2366 
2768 
2813 

?6oc 

1799 

2122 
2124 
2416 

2447 
2867 

-0-23 

—  O-O2 
—  O'O7 

I 

3 
3 

+  0-02 

-°'34 
-r-o-42 

+  0'IO 

2 
2 
I 
2 

54-24 

26-92 
40-1  1 

4.0-60 

+  1-14 

+  0-22 
-i-0'41 
+  O'i;O 

1 

5 

'5 

i 

49-55 

20-90 
27-38 

39-94 

+  1-05 

—  0-30 
+  0-68 
+  0-24 

3 
3 
i 

'5 

37 

J»~S 

361  1 

102 

6oO 

853 
QOI 

2871 

52 
422 
629 

674 

-0-IJ 

—  o-ii 

+0-13 

2 
2 
I 

+  O-IO 

—  0-19 

—  0-07 

2 
2 

I 

55'9' 

1-25 
51-46 
50-19 

+  I-81 

-0-85 
-J-94 
-071 

i 

2 

4 

i 

0-28 
52-24 
51-19 
8-28 

-1-82 
-1-16 
+  0-29 
—  0-62 

3 
4 

2 

3 

"    f 
1406 

1516 

'533 

'554 
1556 
1883 
1808 

"54 

1280 

1306 
1332 
1336 
1662 

1677 

—  0-05 

+  0-02 

+  0-09 

+  0-17 
+  OM3 

2 

3 

i 

3 

—  0*23 
—  0-14 

I 

3 

32-78 
18-67 
56-86 
52-99 

43-»4 

375 
c  i-J7 

+  0-28 
+  0-67 

+  0-66 
+  0-19 

+  Q-34 
+  1-25 

+  O'Q7 

3 
5 
3 

12 

5 
3 

2 

57-06 
52-85 

+  0-86 

+  0-05 

i 

12 

2088 
2093 
2096 

21  10 

1849 
1854 
1856 

1867 

-0-27 
O'OO 

+  0-18 
—  0-06 

i 

2 
I 

2 

-0-15 
-0-38 

+  O-2I 

i 
i 

2 

3-84 
8-07 
35-06 
59-84 

+  i-34 
+  0-17 

-i-34 
—  0-36 

I 

3 
i 

5 

2-50 
7'54 

60-43 

+  ojo6 
—  0-36 

+  0-23 

2 
3 

6 
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Qotnpcirtion  betiveen  Groombridge  and  Bradley — continued. 


N.P.I). 

Groombridgo  No. 

£ 
Jf 

J 

R.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

j 

1 

* 

Groombr. 
West- 
Bradley. 

«i 

1 

£ 

Seconds  ol 
Groombr. 
East, 
iSio'o. 

Groombr. 
East- 
Bradley. 

J 

.Ml 

*s 

Seconds  of 
Groombr. 
West, 
iSio'o. 

Groombr. 
West— 
Bra<lley. 

is 

§ 

i 

o 

s 

s 

/' 

„ 

„ 

• 

37         H43 

2221 

—  O'04 

3 

—  0-O5 

3 

i  i  -60 

—  0-70 

'5 

11-42 

-0-88 

15 

2958 

2542 

—  0-08 

2 

-0-13 

i 

22-30 

—  0-90 

2 

23-08 

—  0-12 

2 

4023 

3084 

... 

... 

32-85 

+  1-25 

I 

... 

... 

... 

§| 

61 

23 

2C*22 

4-O'C2 

I 

26-08 

+  i'l8 

I 

J  v 

573 

399 

+0-07 

2 

—  O-02 

i 

"  j  *" 

29-35 

-|-«  5  • 

-035 

10 

29-11 

1     "    J  v 

-0-59 

9 

921 

696 

+0-03 

4 

13-57 

+0-07 

4 

... 

... 

1066 

864 

+0-06 

i 

... 

17-92 

—0-38 

4 

... 

... 

2492 

2267 

+0-01 

9 

+  0-05 

8 

272 

—0-28 

'5 

2-92 

—  0-08 

15 

2854 

2476 

-0-23 

2 

...       ... 

44-02 

+  0-22 

3 

2859 

2481 

-0-14 

3 

+  0-17 

2 

'3'49 

—  on       15 

'3-53 

—  O-07 

15 

2987 

2556 

—  0-05 

3 

•  .  .            1     •  •  • 

39'84 

+  I-54 

i 

3761 

2956 

-0-13 

i 

—  0-08 

2 

10-69 

+0-39 

7 

1079 

+  0-49 

4 

39 

388 

237 

—  0-06 

i 

-0-14 

I 

56-82 

-2-18 

i 

57-I5 

-1-85 

3 

467 

299 

(TOO 

i 

—  0-03 

2 

27-31 

+  0-21 

i 

27-84 

+  °74 

5 

760 

533 

—  0-18 

i 

5'35 

+  0-65 

4 

1298 

10157 

10-78 

-3-64 

i 

1320 

j  1 

1073 

CQ'OS 

+  0-1  8 

2 

jw  /  w 
c8-6o 

j   "T 

—  O'^O 

2 

1358 

1   J 

1104 

.  .  . 

+0-03 

I 

J7 

i  v  *  v 

'    " 
49-69 

*"    J  ** 

-1-51 

2 

1540 

1310 

—  O'OI 

I 

... 

.  .  . 

.  .  . 

21-14 

—  2-06 

3 

1587 

1387 

—0-08 

2 

.  .  . 

.  .  . 

24-51 

—  0-19 

4 

... 

... 

1869 

1651 

+  0-30 

I 

.  .  . 

... 

38-76 

4-2'OQ 

3 

.  .  . 

.  .  . 

1976 

•  767 

—  0-05 

3 

56-89 

+  0-39 

3 

2050 

181; 

+  0-08 

3 

+0-04 

4 

4-45 

-0-55 

12 

4-88 

—  O'I2 

12 

2080 

1838 

+0-06 

i 

24-21 

+  2-01 

3 

... 

2115 

1868 

—  0-05 

3 

.  .  . 

i'45 

+  075 

2 

... 

.  .  . 

H72 

2243 

+  0-13 

3 

... 

9'43 

+  0-63 

4 

... 

2922 

2512 

... 

—  0-22 

2 

... 

39-90 

+  O-20 

2 

2924 

2513 

+  0-05 

2 

... 

5-97 

-0-73 

I 

3553 

2845 

—  0-06 

i 

-°'33 

I 

24-83 

+  0-03 

4 

25-58 

+0-78 

5 

3839 

2987 

... 

(+0-64) 

(0 

59-07 

-f  0-17 

3 

40 

123 

62 

... 

+  0-03 

2 

... 

5379 

+0-09 

3 

150 

83 

+0-14 

i 

+  0-03 

2 

«3'42 

+  0-52 

2 

13-06 

+0-1  6 

2 

372 

227 

—  o-n 

2 

24-25 

-I'35 

I 

24-38 

—  I'22 

4 

389 

238 

—  0-07 

2 

—  0*04 

2 

8-16 

+0-16 

2 

Til 

-0-2J 

2 

498 

324 

—  0-07 

I 

+  0'OI 

2 

39-30 

+  0-30 

I 

39''7 

+  0-17 

3 

507 

33' 

-0-35 

I 

+  0-09 

2 

45-97 

—0'73 

I 

47-35 

+  0-6j 

3 

509 

334 

+  0-03 

I 

—  0-03 

3 

22-83 

+  2-33 

1 

21-03 

+  0-53 

4 

SH 

337 

—  o-io 

I 

-0-15 

2 

17-56 

+  1-46 

I 

15-82 

-0-28 

3 

637 

452 

... 

+0-05 

2 

... 

5-22 

—  0-18 

\ 

640 

455 

+  0'O2 

I 

+  0-09 

2 

36-89 

—  1-01 

2 

36-19 

-1-71 

6 

650 

464 

+  0-03 

2 

+  0-05 

3 

33-81 

-0-39        6 

34-09 

—  O'll 

9 

777 

549 

+  0-04 

I 

—  0-09 

2 

38-92 

—  0-48             2 

39-66 

+0-26 

4 

1016 

815 

—  0'50 

I 

—  0-07 

2 

20-73 

+  0-63             I 

21-39 

+  1-29 

i 

1147 

926 

+  o-o6 

I 

—  0-07 

I 

51-27 

+  0-77        2 

52-00 

+  1-50 

2 
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Comparison  between  Groombridge  and  Bradley — continued. 
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A. 
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N.P.D. 

Groombridgt 
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* 

1 

« 

Groombr. 
East- 
Bradley. 
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a 

.y 
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Groombr. 
West- 
Bradley. 
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Seconds  of 
Groombr. 
East, 
iSio'o. 

Groombr. 
East- 
Bradley. 

J3 
.SO 
'« 
£ 

Seconds  of 
Groombr. 

West, 
iSio'o. 

Groombr. 
West- 
Bradley. 

rf 

i 

O 

8 

3 

// 

// 

// 

„ 

40 

1309 

1066 

+  O'O6 

2 

... 

33'36 

-074 

4 

IQ2Q 

1712 

4.v6o 

—  O'l  I 

J 

i  y  *y 

2015 

/ 

1791 

... 

-0-25 

3 

T  j  ^y 

J 

3i-3i 

-0-79 

4 

2155 

1902 

+  0-05 

I 

34-90 

+  0-60 

I 

... 

2ac? 

2107 

13  68 

+  0-68 

I 

j  j  j 
2368 

/ 

2128 

J 

41-61 

—  0-70 

i 

*•  j  "*•' 

2894 

2496 

—  0-27 

I 

... 

... 

T 

/  7 

j 

2895 

2498 

—  0-14 

3 

—  O'Og 

3 

49^4 

+  0-04 

15 

49'  '3 

-0-17 

'5 

3°'7 

2570 

4-0-01 

3 

... 

9-03 

—  0-67 

5 

3264 

2683 

.  .  . 

+  0-26 

i 

15-71 

+  042I 

4 

3799 

2975 

+  0-05 

i 

—  O'lO 

i 

28-30 

—  O'20 

6 

28-47 

—  O-O3 

6 

3972 

3052 

+  °"34 

i 

+0-07 

2 

43-18 

+  0-78 

i 

43H8 

+  1-08 

3 

41  ii 

3'46 

+  0-29 

i 

—  0-05 

2 

45-24 

-I76 

i 

47-06 

+  0-06 

2 

4' 

420 

261 

—  0-29 

i 

-0-17 

2 

50-52 

+  0-32 

i 

51-16 

+  0-96 

2 

545 

374 

••• 

—  0'2O 

2 

2-09 

—  0-6  1 

10 

2'75 

+  0-05 

8 

668 

4.76 

3Q-q8 

+  O'i8 

« 

681 

T  / 

478* 

—  0-02 

2 

—  0-07 

2 

39'54 

+  i'94 

3 

J  7     7 
38-68 

+  1-08 

j 

5 

1094 

886 

—  0-05 

I 

58-22 

(  +  4-52) 

(») 

122O 

984 

-0-15 

I 

3  H5  1 

4-  I'll 

2 

1379 

1  126 

+  0-I5 

3 

... 

21-65 

+  o'55 

2 

... 

1492 

1260 

... 

+  0'I  I 

I 

18-44 

—  0-36 

I  I 

I7-99 

—  0-81 

"a 

1823 

1600 

—  0-09 

2 

2-37 

-1-03 

6 

2'37 

-1-03 

3 

2183 

1923 

—  0-14 

3 

4'47 

-0-43 

i 

... 

... 

2188 

1925 

+  0-09 

I 

... 

... 

... 

2440 

221  I 

... 

-0-08 

2 

... 

30^9 

+  0-99 

3 

2448 

2227 

... 

4-o-iS 

3 

55-I6 

4-0-66 

4 

*474 

2244 

4-O'2O 

3 

+  0-08 

2 

56-63 

-1-17 

3 

5690 

—  0-90 

i 

3186 

2639 

o-oo 

2 

-0-23 

I 

3  1  'oo 

O'OO 

3 

32-06 

+  1-06 

2 

3201 

2645 

—  O'll 

3 

... 

56-04 

—  0-36 

5 

... 

3210 

2647 

+0-19 

i 

—  0-02 

3 

sr»s 

-1-15 

2 

57-69 

—  0-61 

3 

3567 

2855 

... 

—  O'OI 

2 

... 

... 

56-37 

-o-33 

5 

3764 

2958 

O'OO 

i 

0-49 

-0-51 

2 

..  . 

3989 

3064 

... 

+  0'C2 

2 

1378 

+  0-38 

2 

401  1 

3°75 

—  0-07 

2 

46-98 

—  I  -02 

3 

47-7I 

—  0-29 

4 

4* 

'32 

69 

+  0-06 

2 

O'OO 

2 

28-90 

+  I-IO 

2 

26-02 

-1-78 

3 

343 

207 

-0-17 

I 

—  0-16 

I 

... 

... 

... 

... 

348 

212 

... 

... 

4-0-04 

2 

20-63 

-1-17 

4 

21-76 

—  0-04 

4 

686 

479 

+  0'20 

I 

+  0'IO 

3 

21-68 

+  2-08 

i 

20-17 

+°'57 

3 

687 

480 

... 

... 

+0-05 

2 

... 

3972 

+  0-52 

2 

694 

•  483 

—  0-08 

I 

—  O'lO 

I 

... 

... 

707 

488 

—  0-04 

2 

+  0'I2 

2 

3-85 

+0-75 

3 

3V38 

+  0-25 

3 

722 

499 

-0-27 

2 

—  0'08 

3 

53-97 

—  0-63 

15 

54-09 

-0-51 

'4 

781 

557 

—  0-06 

3 

28-19 

+  0-39 

5 

... 

793 

564 

+0-15 

2 

—  0-14 

3 

11-55 

+0-05 

15 

II-30 

—  O-20 

10 

1056 

861 

—  0-28 

I 

—  0-06 

i 

35'96 

+  3-76 

i 

32^6 

+  0-76 

2 

1378 

1125 

—  0-14 

3 

—  O'I2 

2 

8-22 

+  I"O2 

i 

8-21 

+  roi 

I 

Adopted  seconds  of  Bradley  N.P.D.,  1810-0,  J7"'6o. 
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Comparison  between  Groombridge  and  Bradley — continued. 


X.P.D. 

Groombridge  No. 
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to 
1 

R.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 
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Groombr. 
West- 
Bradley. 
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Groombr. 
East, 
1  8  10*0. 

Groombr. 
East- 
Bradley. 
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Seconds  of 
Groombr. 
West. 
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Groombr. 
West- 
Bradley. 

*a> 

0 

8 

8 

,, 

„ 

rt 

4* 

1503 

1272 

o-oo 

I 

5'8l 

40'2I 

9 

6-16 

40-56 

6 

1811 

1589 

—  O'OI 

1 

46-79 

-I-8I 

i 

1833 

1609      —0*19 

3 

59  10 

40-50 

i 

T        •    J 

1834 

1610        —0*31 

i 

3108 

2612 

—  0-O9 

i 

-0*13 

2 

50-83 

-I-I7 

2 

52-16 

40-16 

2 

4026 

3089 

... 

... 

4o-oi 

2 

t  •  I 

1  6  40 

—0*60 

3 

4°35 

3°93 

—  0*O9 

i 

40-05 

I 

S5-I3 

40-93 

2 

55-59 

+  1-39 

i 

4036 

3°94 

-0-I5 

i 

... 

... 

43 

252 

>34 

... 

—  0-14 

2 

... 

... 

29-89 

40*79 

3 

324 

196 

+  0-05 

2 

—  0-03 

I 

38-91 

—  0-29 

3 

37-86 

-''34 

i 

495 

3'9 

40-16 

2 

..-. 

•4'59 

40-39 

3 

499 

325 

40-23 

I 

... 

... 

10-25 

-0-75 

i 

817 

577 

... 

... 

—  0-02 

2 

... 

6-85 

40-85 

4 

945 

721 

-0-04 

I 

—  0-08 

2 

... 

... 

1125 

905 

... 

-0-24 

I 

41-50 

4*'io 

i 

1128 

908 

... 

40-07 

I 

... 

51-91 

4o-8i 

i 

1166 

935 

31*82 

—  0*28 

2  i  •  i  fi 

-4-  I  "06 

1465 

7«J  J 

1214 

—  0-08 

I 

—  O'Ol 

I 

37'42 

—  0'08 

2 

i  3  lu 

377° 

40-20 

i 

1546 
1580 

1325 
1369 

+  0-07 

2 

-0-15 

2 

3'4' 

—  0-19 

3 

25-86 

—0-64 

3 

2092 

1852 

+0-07 

2 

—  o-i  i 

2 

5-82 

4I-32 

i 

5-09 

40-59 

i 

2153 

1900 

+  0-14 

2 

... 

40-40 

i 

2301 

2044 

... 

40-01 

3 

*.. 

49'73 

40*83 

3 

2331 

2086 

41-58 

—  ro2 

5 

42*26 

-0-34 

5 

2380 

2149 

... 

-0*23 

i 

48-60 

40*90 

3 

H34 

2203 

40-04 

2 

... 

1-81 

+0-51 

2 

2455 

2233 

... 

40*15 

2 

... 

12*54 

—0*26 

8 

3089 

2601 

+  0-08 

I 

... 

14-85 

41-05 

4 

•  •  > 

3091 

2603 

—  O*IO 

2 

40*01 

2 

46-46 

-0-94 

6 

47-68 

+0*28 

2 

3362 

2732 

+  0'2O 

I 

40-19 

I 

57-17 

-o-33 

3 

57-56 

40*06 

I 

3394 

2750 

40-08 

2 

j.  . 

36-98 

—  o  62 

4 

3787 

2970 

-fO'12 

I 

—  O'Zl 

1 

43*11 

—  1-69 

2 

45-40 

40*60 

2 

44 

3 

3220 

+  0-26 

2 

40-09 

I 

7*66 

-0-14 

3 

9'75 

41-95 

, 

128 

67 

-0*I5 

I 

40-14 

2 

0-62 

-0-28 

i 

40-57 

2 

697 

484 

... 

40-12 

3 

•  *  • 

53'8z 

40*32 

3 

946 

722 

35*89 

-0-71 

15 

35^4 

-1-16 

15 

1243 

1006 

—  0-24 

I 

-0-25 

2 

23-40 

—  2-1O 

2 

24-59 

—  0*91 

3 

1578 

1367 

—  0-12 

2 

—  0'12 

2 

37-55 

40-I5 

2 

36-15 

-1*25 

2 

1741 

1542 

-0-I7 

2 

—  O*IO 

3 

22-22 

—  0-38 

8 

22-23 

—  0-37 

c 

2137 

1878 

4-0-08 

2 

12-38 

4I-28 

i 

f 

2311 

2061 

40-97 

40-07 

2 

3299 

2699 

... 

O'OO 

3 

... 

9-08 

40-28 

1 

3366 

2735 

40-09 

I 

40-11 

2 

8  -8  1 

+  I-I1 

I 

8-n 

40-41 

J 

2 

3459 

2792 

—  0*28 

I 

... 

14-20 

—  I'2O 

i 

347* 

2799 

.. 

—  O-02 

2 

3378 

—  O'I2 

4. 

3747 

2948 

—  0-16         i 

40-32 

I            59-05 

-175 

2 

59-35 

-1-45 

T 

2 
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Comparison  betiueen  Groombridge  and  Bradley — continued. 


N.P.D. 

Groombridge  No. 

d 

£ 
£ 

ry 
OS 

£ 

R.A. 

N.P.D. 

Groorabr. 
East- 
Bradley. 

-ti 

§ 

8 

£ 

Groombr. 
West- 
Bradley. 

*J 

J3 
S»0 

1 

Seconds  of 
Groombr. 
East, 
i  S  i  o'o. 

Groombr. 
East— 
Bradley, 

+! 
S 

8 

Seconds  of 
Groombr. 
West, 
1810*0. 

Groombr. 
West- 
Bradley. 

S 

i 

0 

s 

8 

„ 

ir 

„ 

ti 

44 

3985 

3060 

-0-24 

I 

... 

.  .  . 

•  •  . 

... 

... 

.  •  « 

,  .  . 

3988 

3063 

+  0-IJ 

z 

... 

... 

13-07 

—  0-63 

2 

4106 

3H3 

+  0-09 

2 

O'OO 

2 

I  2  'O6 

-1-04 

2 

11-91 

-I-I9 

4 

4'37 

3163 

... 

—  0-05 

3 

... 

no 

—  0-90 

5 

45 

300 

177 

—  0-07 

2 

+°"43 

i 

15-72 

+  P22 

3 

i5'3« 

+  0-8I 

i 

312 

186 

—  0-04 

2 

43-83 

-0-27 

3 

... 

... 

617 

438 

—  °'°3 

3 

20-48 

-0-32 

6 

21-06 

+  0-26 

6 

1050 

859 

+  0-09 

i 

+  0-18 

i 

12-44 

—  O-26 

9 

11-89 

—  0-81 

8 

1206 

973 

+  0-03 

2 

-0-14 

2 

28-44 

+  1-24 

3 

27-22 

+  0-02 

2 

'474 

1247 

—  0-04 

I 

—  0-04 

I 

34-23 

-0-37 

3 

35-33 

+0-73 

2 

1703 

1  510 

... 

—  0-16 

2 

6-05 

-0-45 

4 

6-32 

—  0-18 

5 

»773 

'559 

—  O'o6 

3 

36-67 

+  I-27 

4 

... 

... 

1793 

'574 

—  0-30 

2 

... 

577 

+  OM7 

2 

... 

... 

... 

1810 

1588 

-0-13 

3 

... 

19*22 

-1-172 

3 

... 

... 

1847 

1621 

+  0'I2 

3 

1-24 

+  1-24 

3 

... 

2316 

2068 

I'CO 

+  I  -6O 

i 

2932 

2520 

—  O-04 

2 

—  O'OI 

3 

37 

38-21 

+  0-51 

3 

37-66 

—  0-04 

5 

3257 

2679 

*6"4.1 

—  O'O7 

1C 

t6*3O 

—  O'2O 

15 

J      J  1 

3495 

2810 

... 

+0-03 

2 

J  w  T  J 

/ 

J 

J        J 

37-08 

—  PIZ 

9 

46 

355 

218 

-0-14 

1 

—  O-26 

6-91 

+  0-3I 

2 

7-88 

+  1-28 

i 

468 

300        —  0-07 

2 

—  0-16 

O'lO 

+  I-2O 

2 

0-6  1 

+  171 

i 

546 

376 

.  .  . 

—  0-05 

.  .  . 

10-81 

+  2'2I 

2 

636 

453 

+  0'08 

I 

o-oo 

0-82 

+  072 

I 

1-32 

+  I'22 

2 

910 

690 

+  O-IQ 

3 

+  o-o6 

I8'57 

+  0'57 

II 

19-04 

+  I'°4 

6 

1065 

865 

—  O'Ol 

2 

... 

... 

.  .  . 

1218 

985 

—  0-09 

I 

-0-17 

5^55 

+  0-25 

2 

5382 

+  I-52 

2 

1405 

"155 

... 

.  .  . 

+  0-17 

23-89 

+  PI9 

2 

'45° 

1183 

+  0-03 

I 

+  0-26 

50-67 

+  1-07 

3 

5''23 

+  I-63 

I 

1524 

1295 

... 

+  0-13 

2 

27-78 

—  P02 

4 

1629 

1421 

—  0-09 

3 

30-88 

+  0-28 

's 

31-32 

+  0-72 

6 

1881 

1660 

+  0'02 

2 

... 

I4-I9 

+  2-19 

3 

... 

'... 

2289 

2025 

... 

+  0-05 

i 

7-41 

+  0-9I 

2 

2291 

2028 

... 

.  . 

... 

3°-5> 

+  I-4I 

i 

... 

2717 

2389 

.  .  . 

-0-13 

2 

... 

330° 

2702 

—  O'I4 

3 

+  0-07 

3 

3V65 

-0-55 

4 

5-10 

+  0-90 

4 

3317 

2710 

+  0-03 

i 

—  0-13 

i 

38-62 

+  1-02 

2 

39-00 

+  P40 

2 

3323 

2712 

—  0-14 

i 

... 

... 

.  .  . 

... 

... 

3385 

2746 

+  0-03 

3 

... 

... 

30-39 

+  0-09 

10 

3072 

+  0-42 

8 

3427 

2775 

+  0-10 

2 

... 

... 

3851 

2995 

—  0-07 

i 

O'OO 

I 

45>7 

+  0-97 

2 

45-65 

+  i-I5 

3 

4118 

3H9 

—  o-oi 

2 

+0-03 

3 

1-48 

—  I  -O2 

8 

2-16 

-0-34 

4 

47 

40 

'3 

—  0-03 

2 

+  0-01 

i 

53-07 

-071 

2 

53-82 

+  0'02 

i 

246 

129 

+  0-OI 

I         +0-03 

2 

25-54 

+  0-84 

I 

25-40 

+  070 

3 

647 

458 

+0-04 

I     j     —  O'll 

2 

3-48 

+  0-98 

I 

2-91 

+  0-41 

3 

839 

616 

...         +0-I7 

I 

... 

... 

... 

I 
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Comparison  between  Groombridge  and  Bradley — continued. 


N.P.D. 

Groombridge  No. 

0 

ft 

fe 

R.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

4 

t 

Groombr. 
West- 
Bradley. 

«J 

1 

£ 

Seconds  of 
Groombr. 
East, 
iSio'o. 

Groombr. 
East- 
Bradley. 

it 

ji 
.» 

1 

Seconds  of 
Groombr. 
West, 
iSio'o. 

Groombr. 
West- 
Bradley. 

*! 

I 

£ 

o 

s 

8 

it 

n 

it 

if 

47 

840 

618 

... 

—  0-07 

2 

... 

...                .  ,, 

18-21 

-0-49 

I 

867 

644 

+  0-15 

4 

38-94 

+  1-24 

3 

1067 

868 

+  0-09 

2 

+0-07 

2 

49'95 

+  0-65        i 

50-29 

+  0-99 

I 

1071 

873 

—  0-07 

—  o-i  i 

1 

7'3* 

—  O"O2             I 

8-08 

+078 

i 

1199 

965 

O'OO 

—  o'04 

I 

30-15 

+  0-25 

2 

30-1  1 

+  0-21 

2 

1411 

"59 

-0-23 

.  .  . 

..• 

.  .  . 

... 

... 

•495 

1268 

+  0-23 

+  O-IO 

2 

27-28 

+  0-88 

2 

26-61 

+  O'2I 

2 

1639 

1430 

—  0-04 

4-19 

-4-0-29 

2 

... 

•  •  • 

1641 

'433 

—  O'O2 

2 

.  .  . 

.  .  . 

... 

... 

1642 

'434 

... 

•fo-o; 

3 

59'H 

—  0-56 

8 

59-22 

—  0-58 

7 

1905 

1686 

—  0-16 

2 

—  0-09 

2 

3070 

+0-50 

2 

30-93 

+  073 

2 

2284 

2O2I 

+  0-04 

2 

... 

.  .. 

37'*7 

-o-33 

2 

... 

2348 

2IO2 

.. 

—  0-22 

I 

... 

39'33 

-I-I7 

2 

2358 

2113 

... 

.  .  . 

—  O'l  I 

3 

*  •• 

... 

53'3* 

+  0-32 

3 

2905 

2503 

+  0-09 

3 

... 

54-64 

—  0-56 

2 

3534 

2826 

.  •* 

+  0-19 

I 

... 

3'47 

—  O-OJ 

3 

3792 

297I 

+  0-05 

2 

... 

•  •• 

50-86 

+0-16 

I 

39°7 

3023 

+  0-07 

1 

40-24 

-0-86 

2 

... 

... 

3999 

3070 

—  0-07 

3 

-0-24 

2 

29-00 

—  0-2O 

2 

28-48 

-0-72 

I 

4109 

3  '44 

—  O-OI 

3 

58-23 

-OM7 

4 

57-81 

-0-59 

4 

48 

256 

'43 

—  0'2I 

i 

-J-O'OI 

, 

55*93 

-0-17 

i 

56-68 

+  0-58 

i 

447 

276 

—  0-02 

2 

17-60 

—  0-50 

5 

'775 

-0-35 

5 

728 

506 

—  0'26 

2 

—  O-26 

I 

59-29 

+  0'59 

3 

59-97 

+  1-27 

i 

959 

740 

+  0-09 

3 

+  CCIO 

2 

59'3* 

+  0-82 

2 

59-09 

+  0-59 

i 

I  22J. 

QQ2 

2  1*C  * 

-I-O'22 

2 

ic-yy 

4-  1-4-7 

i 

T 
1289 

77 

lOJZ 

—  0'O5 

i 

—  0-09 

I 

JT    7  * 

3376 

i    w  "  *" 
—  0-04 

2 

j  j  it 
33-92 

1          T/ 
+  0'I2 

i 

1307 

1064 

—  o-io 

3 

30-89 

—  I'OI 

2 

1565 

1346 

... 

-0-13 

2 

... 

51'62 

-0-78 

2 

1592 

'392 

-0-25 

3 

44-85 

-2-05 

3 

•  •• 

1718 

1522 

+  O'02 

3 

... 

28-40 

—  O'6o 

3 

... 

.  .  . 

1864 

1640 

+0-17 

—  0-16 

1 

53-05 

+  0-95 

2 

53'15 

+  I-05 

I 

1912 

1696 

+  0-01 

2 

—  0-09 

I 

4089 

—  ro  i 

2 

42-53 

+  0-63 

I 

1966 

'753 

—  0-18 

I 

39'3' 

4-  I'll 

2 

... 

... 

'973 

1759 

—  0-08 

2 

... 

17-36 

-0-14 

2 

... 

'975 

1765 

—  0-03 

3 

... 

26-63 

+  0-63 

2 

... 

... 

1978 

1769 

—  0-04 

3 

.  .  . 

55-83 

+  0-13 

2 

.  .  . 

2178 

1918 

+  0-16 

2 

—  0'O2 

2 

15  22 

—  0-38 

3 

14-63 

-0-97 

3 

2242 

1965 

+0-05 

2 

... 

... 

4779 

+  0-19 

i 

... 

... 

"44 

1967 

—  0-19 

2 

O'l  1 

+  0-41 

i 

... 

... 

... 

3954 

3°43 

—0-08 

4 

•  •  • 

... 

32-00 

—  2-OO 

3 

3958 

3°45 

-o  i; 

2 

-0-17 

i 

42-07 

-073 

i 

43-03 

+  0-23 

i 

4°37 

3°95 

—  0-03 

I 

+0-11 

i 

38-83 

+  0-13 

i 

37-45 

-1-25 

i 

4065         3118 

-0-15 

2 

5874 

+  0-14 

3 

+9 

152 

87 

—  004        i 

... 

... 

29-05 

-0-95 

2 

30-16 

+  0-16 

i 

222 

1  08 

+  0-01 

2 

.  .  * 

45'42 

-0-28 

i 

6l5 

436 

... 

+0-05 

2 

8-97 

-1-33 

I 

8-70 

—  I  '60 

3 
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Comparison  betiveen  Groombridge  and  Bradley — continued. 


N.P.D. 

Groombridge  No. 

o 

fc 

fe- 
ll 

K.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

'® 

Groombr. 
West- 
Bradley. 

§ 

53 

Seconds  of 
Groombr. 
West, 
1  8  1  o'o. 

Groombr. 

East- 
Bradley. 

i 

1 

Seconds  of 
Groombr. 
East, 
i8io"o. 

Groombr. 
West- 
Bradley 

'£ 

49 

850 

626 

8 

2 

• 

19-80 

—  O'lO 

2 

" 

" 

912 

693 

+  0-08 

2           —0'07 

3. 

S5'°7 

-'"43 

4 

55-12 

-i-38 

5 

925 

700 

+  0'02 

2           +  0'0l 

2 

10-89 

—  0-41 

10 

10-15 

-1-15 

10 

1198 

964 

—  O'Og 

2 

54-24 

—  1  -06 

2 

'574 

'354 

+O'i8 

I 

—  O'lg 

I 

-0-17 

I 

o  89 

—  0'2I 

i 

1582 

'374 

+  0-02 

2 

24-70 

-2-50 

2 

1725 

1524 

... 

—  0-05 

3 

... 

I3-56 

-°34 

2 

1786 

1571 

-0-15 

2 

.  .  . 

7-07        -1-23 

2 

1890 

1664 

+  °'O4 

1 

—  O'l  I 

2 

34-03        -0-97 

I 

33-83 

—  I-I7 

I 

1921 

1705 

—  o-o  i 

I 

13-53 

+  0-03 

2 

.  .  . 

2173 

1914 

(-o-53) 

(O 

.     ... 

3177 

-0-43 

2 

•  •• 

... 

2256 

1982 

+  0-15 

3 

... 

18-22 

-0-48 

I 

2479 

2245 

I  O*66 

-1-6.1 

\lf 

2484 

T  J 

2248 

+  0-03 

I 

*  •  . 

57-29 

i  04 
-1-71 

2 

3125 

2618 

+  0-05 

i 

15-52 

-7*68 

2 

3338 

2724 

—  O'OI 

2 

32-72 

-1-28 

3 

3555 

2841 

+  O'I  1 

2 

32-47        -2-83 

I 

3871 

3005 

—  0'29 

I 

.  *  • 

30-37         -0-23 

2 

3898 

3018 

—  o-ii 

2 

—  °'°3 

2 

3926 

3°34 

-0-14 

1 

-0-23 

I 

27-81 

-1-29 

I 

29-24 

+  0-24 

I 

4028 

3091 

—  0-07 

' 

... 

44-91         -0-29 

2 

5° 

20 

2 

-0-13 

I 

—  0-03 

1 

5077        -1-73 

2 

50-23 

-2-27 

2 

124 

64 

+0-13 

I 

.  .  . 

.  .  . 

36l 

221 

+0-03 

3 

24-27 

-0-93 

2 

396 

244 

—  O'O  I 

3 

49-49 

+  0-59 

2 

... 

401 

250 

4-00 

-2-23 

I 

... 

542 

37' 

—  0-04 

i 

—  o-o  i 

2 

4'47 

-o-33 

I 

4-01 

-0-79 

2 

765 

539 

—  O'l  I 

2 

—  0-07 

3 

4-49 

+  0-09 

4 

3'59 

—  0-81 

3 

798 

565 

—  0-07 

3 

—  0-63 

3 

906 

687 

O'OO 

3 

.  .  . 

25-32 

—  0-08 

i 

... 

907 

688 

—  0-04 

2 

48-50 

+  1-00 

i 

'  954 

73' 

—  O'OI 

2 

2-75 

+0-05 

2 

... 

1023 

827 

... 

—  0-07 

3 

48-99 

—  I-2I 

1 

1025 

829 

—  0-20 

5 

52-66 

-0-84 

3 

1028 

840 

—  0-14 

3 

17-29 

—  2-01 

2 

... 

1  196 

963 

+0-08 

2 

20-40 

-)-70 

2 

1229 

999 

5-88 

+  ri8 

I 

1273 

777 

1032 

—  0-04 

3 

... 

-0-14 

2 

1652 

'455 

... 

-0-08 

4 

24-70 

-1-70 

2 

'733 

'532 

—  0-08 

3 

16-51 

4-1-81 

2 

1764 

'555 

+  0-12 

3 

26-02 

-0-78 

2 

... 

'935 

1725 

-0-25 

2 

—  0'02 

2 

11-28 

-0-42 

I 

10-96 

-0-74 

I 

1962 

'749 

—  0-l6 

2 

2-98 

—  0-62 

1 

1963 

1750 

—  0-21 

I 

39-89 

-1-91 

I 

•  •  . 

>  •  • 

1964 

1751 

—  O'l  I 

3 

'774 

—  0-96      '       2 

2120 

1871 

—  0-07 

2 

+  0'IO 

3 

2O'O2 

-0-18 

I 

19-27 

-0-93         3 

2249 

'979 

... 

... 

—  O'l  I 

3 

... 

9'44 

—  0-46             2 
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Comparison  between  Groombridge  and  Bradley — continued. 


o 

K 

Q 

0 

R.A. 

N.P.D. 

N.P.D. 

Groombridgl 

i 

Groombr. 
East- 
Bradley. 

3 

1 

Groombr. 
West- 
Bradley. 

£ 

Seconds  of 
Groombr. 
East, 
iSio'o. 

Groombr. 
East- 
Bradley. 

M 

Seconds  of 
Groombr. 
Weal, 

iSio'o. 

Groombr. 
West- 
Bradley. 

1 

0 

s 

9 

n 

„ 

„ 

H 

5° 

2371 

2133 

O'OO 

3 

—  O'O4 

3 

35-67 

-0-13 

2 

34^8 

—  0-82 

2 

2560 

231  5 

O'OO 

3 

... 

... 

23'33 

—  0-87 

2 

2650 

2355 

... 

—  o'og 

3 

18-38 

-1-62 

2 

2651 

2356 

-0-13 

3 

... 

... 

46-64 

-1-26 

2 

3113           2613 

+  0-41 

i 

+  0-39 

i 

.  .  * 

.     . 

.  .  . 

... 

3'49 

2624 

+  0-01 

3 

4-O-O1 

3 

44-44 

-I-S6 

8 

43-94 

—  2'O6 

6 

35°9 

2818 

... 

—  o'og 

i 

7-28 

-0-32 

2 

3543          2831 

O'OO 

I         —  O-I  I 

i 

I  1-03 

-I'07 

I         10-34 

—  176 

I 

3856 

3002 

.. 

52-22 

4-072 

2 

4093 

3>37 

+  O-02 

I    :    +0'OI 

2 

36-55 

—  0-65 

i 

37-27 

40'07 

2 

5« 

121 

61 

40-1  1 

2 

—  0-03 

2 

11*10 

4o-20 

2 

9-38 

-I-52 

I 

462 

293 

—  O'OI 

2 

... 

... 

50-42 

-0-18 

2 

... 

463 

294 

—  0-02 

2 

... 

...              ... 

... 

... 

589 

411 

... 

—  O-O9 

3 

23-69 

—  i-ii 

*                       23'57 

-1-23 

3 

607 

429 

... 

+  0-05 

3 

... 

—  0-64 

i 

620 

443 

+  0-07 

2 

4  o'li 

i 

11-87 

+0-07 

2         977 

-2-03 

i 

940 

7'9 

-0-24 

2 

... 

... 

16-32 

40-52 

2 

... 

... 

1075 

882 

-0-14 

i 

... 

... 

I23O 

IOOO 

l8'72 

—  0-68 

i 

1234 

1005 

**  /  * 

—  0-08 

IOIO 

-0-17 

3 

... 

^T    J 

2-13 

—  0-67 

2 

1584 

1378 

... 

... 

—  0-05 

2 

... 

... 

1-58 

—  2'02 

2 

1670 

H77 

... 

... 

-0-08 

3 

... 

... 

I3-39 

—  1-31 

2 

2226 

1950 

—  0-05 

3 

.  .. 

... 

i  -60 

—  0-30 

3 

2290 

2027 

—  O'OI 

I 

... 

52-24 

—  0-96 

2 

.  .. 

... 

2607 

2339 

—  o'og 

I 

•  .  • 

... 

.  .  . 

... 

... 

26l6 

2341 

... 

,  .  . 

11-34 

—  076 

'5 

11-56 

-0-54 

15 

2790 

2427 

... 

... 

—  0-03 

2 

... 

... 

28-57 

—  0-63 

3 

2943 

2529 

+  O-O2 

I 

... 

... 

... 

... 

... 

... 

2949 

2534         +0-08 

2 

36-81 

—  1-29 

2 

... 

... 

3423 

2769         —0-05 

3 

... 

47-50 

—  O^O 

2 

4774 

—  0-16 

i 

3825 

2982* 

-0-14 

3 

... 

44-74 

—  0-36 

2 

3844 

2990 

40-14 

2 

... 

... 

8-16 

-0-54 

2 

4081 

3128 

4  O'OI 

3 

22-28 

-1-92 

3 

... 

52 

1303 

1063 

—  0-06 

i 

40-13 

I 

43-42 

+  0-52 

i 

42-15 

-0-75 

I 

3372 

2740 

-0-24 

i 

... 

... 

... 

... 

... 

*  Adopted  seconds  of  Bradley  R.  A.,  iSio'o,  26s'j4. 
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Results  of  Comparison  between  Groombridge  and  Bradley  in  R.A.  and  N.P.D., 
arranged  in  N.P.D.  for  every  Degree. 


N.P.D. 

R.A. 

N.P.D. 

Groombr. 
East- 
Bradley. 

No. 
of 
Stars. 

s 

8 

* 

Gioombr. 
West- 
Bradley. 

No. 
of 
Stars. 

i 

9 

£ 

Groombr. 
East- 
Bradley. 

No. 

of 
Stars. 

.u 

:§> 

8 

* 

Groombr.       No. 
West—          of 
Bradley.       Stars. 

tt 

i 

•5 

0 

-»4 

... 

... 

-0-59 

i 

3 

—  22 

... 

... 

+  iV37 

I 

i 

—  0-56 

i 

2 

-17 

... 

... 

... 

... 

+  0-39 

2 

4 

-'5 

... 

... 

... 

... 

—  O'22 

I 

i 

-'3 

—  0-07 

I 

3 

-   7 

... 

... 

-0-42 

I 

3 

-079 

I 

3 

—    c 

... 

...      j      ... 

... 

+  0-32 

I 

2 

-  4 

... 

+  0-37 

2 

7 

-   3 

... 

... 

+  0-23 

2 

3 

-O'i3 

2 

5 

—    i 

... 

... 

•  .  i 

+0-27 

2 

12 

—  o'i6 

2 

1  1 

i 

-  1-98 

3 

H 

-1-29 

3 

H 

-0-59 

3 

'3 

+  0-41 

3 

'4 

2 

-1-81 

2 

3 

—  0-65 

i 

+0-56 

i 

4 

+  Q-OI 

i 

i 

3 

-°'39 

4 

10 

+  1-05 

3 

7 

-0-08 

4 

'4 

+  0'32 

4 

9 

4 

-0-43 

4 

4 

—  o-il 

3 

6 

—  0-14 

3 

4 

+  0-01 

3 

8 

5 

-1-13 

3 

7 

—  0-98 

3 

6 

+  0-88 

3 

7 

4-0-27 

3 

4 

6 

+  0-38 

2 

2 

-Q'43 

3 

3 

+  0-68 

2 

2 

-1-0-40 

2 

2 

7 

-0-39 

3 

5 

+  0-38 

2 

3 

4-Q-io 

3 

7 

+0-48 

2 

5 

8 

—  0-26 

4 

5 

-0-43 

4 

4 

+  0-92 

3 

7 

—  0-04 

4 

8 

9 

-0-35 

5 

6 

-1-16 

3 

3 

+  0-37 

3 

6 

+  1-27 

2 

2 

10 

-0-68 

i 

i 

—  0-08 

3 

5 

+  2-26    i       i 

i 

—  o'go 

I 

I 

1  1 

—  0'O2 

5 

7 

-°'39 

5 

8 

+  0-45 

8 

21 

+  0-38 

6 

12 

12 

-o-i8 

3 

4 

-0-45 

4 

7 

+  0-67 

3 

6 

+  0-21 

6 

'4 

'3 

—  0-27 

4 

6 

-0-18 

7 

10 

—  0-06 

10 

'9 

—  0-62 

9 

24 

«4 

—  0-22 

2 

2 

+065 

2 

2 

—  0-06 

6 

10 

—  0-56 

5 

10 

15 

-0-33 

3 

7 

—  O'l  1 

3 

7 

+  0-28 

4 

8 

—  0-26 

4 

6 

16 

—  O-O; 

4           6 

—  0-16 

3 

5 

—  o  24 

8 

12 

-0'37 

4 

7 

17        -0-13 

6 

'3 

-023 

6 

1  1 

-0-14 

10 

'9 

-0-25 

8 

20 

l8            —  O'lZ 

5 

9 

—  0-03 

5 

9 

+0*19 

7 

16 

+  0-23 

7 

'4 

>9 

-0-26 

4 

6 

—  O'O2 

8 

10 

+0-36 

5 

ii 

+  0-03 

9 

'9 

zo 

-0-13 

6 

10 

—  O'OJ 

7 

1  1 

-0-53 

8 

'9 

4-0'DI 

ii 

24 

21 

—  O'Og 

4 

7 

—  O-Og 

5 

8 

+0-36 

5 

12 

4-0-23 

5 

12 

22 

4-0-02 

9 

'4 

—  o-io 

6 

8 

—  0-40 

«4 

34 

—  0-26 

9 

23 

23 

4  0-07 

2 

4 

+  0'08 

2 

2 

—  O'lO 

5 

12 

-0-14 

4 

5 

H 

—  0-09 

8 

'3 

—  0-07 

'3 

23 

+0-05 

1  1 

3' 

4-0-06 

H 

32 

25 

+  0-03 

5 

8 

—  0'08 

8 

12 

—  O'O2 

8 

20 

4-0-31 

9 

21 

26 

—  0-07 

8 

12 

—  O'lO 

6 

9 

—  O-ig 

9 

20 

4-0-40 

8 

«4 

27 

—  O'l  I 

8 

12 

—  0-09 

7 

II 

—  o'03 

7 

23 

—  O'l  2 

8 

24 

28 

—  0-06 

12 

'9 

—  o'o6 

'5 

22 

+  0'IO 

16 

56 

4-0-23 

20 

63 

29 

-0-15 

5 

8 

+  Q-OI 

7 

10 

—  0-41 

10 

24 

—  o'o6 

10 

22 

30 

-0-14 

7 

9 

—  0-03 

1  1 

16 

—  0-36 

16 

47 

-0-23 

18 

49 

3' 

—  0-03 

12 

20 

—  O'OI 

'3 

22 

—  O'OI 

12 

39 

-0-23 

13 

47 

32 

—  ox>6 

I  I 

17 

—  0-08 

H 

25 

—  0-09 

17 

40 

4-0-03 

17 

57 

33 

—  0-06 

10 

16 

—  o'o6 

10 

»5 

+0-13 

20 

56 

4-0-27 

21 

59 

34 

—  0-07 

7 

8 

—  o-io 

15 

25 

—  O'OI 

12 

44 

4-0-07 

•4 

45 

35 

-o-ii 

7 

12 

—  0'12 

10 

'4 

-°'35 

IO 

49 

—  0-19 

13 

46 

36 

—  ecu 

9 

16 

—  0-03 

10 

'4 

+  0-17 

12 

45 

4-0-12 

10 

38 

37 

—  O'OI 

H 

26 

-0-08 

10 

'7 

—  o-io 

'7 

68 

-°'43 

I  I 

53 
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Results  of  Comparison  between  Groombridge  and  Bradley  in  R.A.  and  N.P.D., 
1810*0,  arranged  in  N.P.D.for  every  Degree — continued. 


R.A. 

N.P.D. 

N.P.D. 

Groombr. 

No. 

«• 
jg 

Groombr. 

No. 

4 

Groombr. 

No. 

,c 

Groombr. 

No. 

<j 
45 

East- 

of 

1 

West- 

of 

|5i 

East- 

of 

M 

West- 

of 

• 

'B 

Bradley. 

Star-. 

i 

Bradley. 

Stars. 

•£ 

Bradley. 

Stars. 

O 

•£ 

Bradley. 

Stars. 

* 

O 

38 

—  0-02 

6 

2O                O'OO 

6 

18     !   —0-13 

7 

56 

—  0-04 

7 

48 

39 

—  O'OI 

12 

21 

—  O'o6 

9 

15     '•   +0-23 

'3 

46 

-0'34 

12 

4' 

4° 

—  0-04 

17 

21 

—  O'O2 

22 

46        —  o-oi 

'9 

5° 

—  0-18 

23 

97 

4i 

—  O'OI 

I  I 

22 

—  O'O2 

'4 

26 

-0'35 

"4 

54 

+  0-03 

'4 

53 

4* 

—  o'og 

'5 

25 

—  0'02 

16 

29        +0-03 

13 

61 

-0-13 

•4 

55 

43 

+  0-05 

10 

»5 

—  O'OI 

'9 

31         -0-35 

1  1 

33 

+  o'ii 

20 

5' 

44 

—  o'O4 

ii 

16 

+  0'OI 

'3 

28 

—  0-60 

ii 

I8 

-0-59 

15 

55 

45 

—  0*05 

1  1 

24 

O'OO 

7 

12 

+  0-25 

H 

62 

-0-32 

9 

S3 

46 

—  O'O2 

«4 

24 

O'OO 

17 

27 

+  0-31 

H 

59 

+  °74 

16 

5° 

47 

—  O'OI 

15 

23 

O'OO 

18 

36 

—  0-09 

IS 

33 

+  O'O2 

•7 

4' 

48 

—  0-06 

ll 

37 

—  0-07 

>3 

21 

—  0-14 

20 

42 

—  0'28 

H 

25 

49 

-t-O'OI 

'4 

23 

—  0-07 

'3 

23 

-0-86 

16 

37 

—  I'OI 

15 

36 

5° 

—  o-04 

24 

54 

—  0-04 

«9 

46 

-0-68 

24 

48 

—  I  -06 

>9 

4° 

Si 

—  O'OI 

1  1 

21 

—  o  05 

12 

28 

—  0-69 

10 

34 

-074 

'5 

40 

52 

-0-15 

2 

2 

+0-13 

I 

I 

+0-52           i 

1 

-0'75 

i 

i 

Correcting  the  Right  Ascensions  as  giveu  by  Bradley 's  observations  for  1810'G  to 
reduce  them  to  the  equinox  adopted  by  Newcomb,  the  following  table  represents  the 
resulting  differences  for  each  5°  of  N.P.D.  in  order  of  N.P.D. 


Groombridge  —  Bradley. 

Groombridge  —  Bradley. 

Limits  of 

Limits  of 

N.P.D. 

li.A. 

No.  of 
Stars. 

N.P.D. 

No.  of 
Stars. 

N.P.D. 

R.A. 

No.  of 
Stars. 

N.P.D. 

No.  of 
Stars. 

s 

s 

o-    5 

-0-82 

'4 

+  O'O2 

12 

30-35 

—  O'O2 

78 

—  0-03 

1  08 

5  -I0 

—  0-50             19 

+  0-47 

16 

35-40 

—  O'OI 

61 

—  O'  12 

76 

10-15 

-0-17 

29 

O'OO 

4« 

40-45 

+  O'O2 

IOI 

-0-18 

IOI 

15-20 

—  0'  10 

32 

—  O'OI 

48 

45-50 

+  0'OI 

102 

—  0-07 

IOI 

20-  25 

—  0'O2 

43 

—  O'll 

60 

50-52 

O'OO 

56 

-0-78 

55 

25-30 

—  0-03 

54 

+  0-05 

69 

Comparison  with  Struve' s  Catalogue,  1830. 

There  aie  284  stars  common  to  those  two  catalogues.  The  Right  Ascensions  and 
North  Polar  Distances  given  by  Struve  for  1830  and  corrected  by  the  table  given 
on  p.  360-371  (Positiones  mediae),  were  reduced  to  1810'Q  by  using  the  Struve  Peters' 
constants  <>f  precession  and  the  proper  motion  given  in  the  body  of  the  Groombridge 
Catalogue  with  due  regard  to  the  date  of  observation  by  Struve. 

The  following  table  gives  the  differences  Groombridge-Struve  for  each  5°  of  N.P.D. 

in  order  of  N.P.D. 

l 
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Comparison  with  Struve,  1830,  for  each  5°  of  N.P.D.  in  order  of  N.P.D. 


1!.A. 

N.P.D. 

R.A. 

1 
N.P.D. 

N.P.D. 

Groombr. 

No.  of 

Graombr. 

No.  of 

N.I'.D. 

Groombr. 

No.  of 

Groombr. 

No.  of 

—  Struve. 

Stars. 

—  Struve. 

Stars. 

—  Struve. 

Slurs. 

—  Struve. 

Stars. 

o           0 

& 

*/ 

o            o 

s 

// 

10-15 

-    0-14 

17                —    o-I 

16 

3°-35 

+  °'°3 

4' 

+  0-4 

42 

15-20 

—    O'og 

'3 

O'O 

H 

35-40  ;         -   o-oi 

48 

+  o-5 

48 

2O-25 

—     O'O2 

2  I 

+     0'3                  21 

40-45               +     O'O2 

35 

O'O 

36 

25-30 

4-     0'01 

32 

+    0'3                  32 

45-52          4-  0-04 

60 

+    0-2 

61 

Comparison  ivith  the  Radcliffe  Catalogue,  1845. 

The  following  tables  are  derived  from  the  results  given  in  the  section  of  proper 
motions  under  the  heading  Residuals  C  — 0.  The  residuals  have  been  cleared  of  the 
systematic  corrections,  p.  xlviii-xlix,  applied  to  the  original  catalogue  places,  and  there- 
fore represent  the  systematic  corrections  to  the  Radcliffe  Catalogue  from  a  direct  com- 
parison between  Groombridge  and  the  Greenwich  modern  catalogues  referred  to  the 
equinox  of  Newcomb's  Catalogue  in  R.A.  and  reduced  with  Pulkowa  refractions  in 
N.P.D.  The  tables  are  given  for  every  hour  of  R.A.  and  for  every  5°  of  N.P.D. 

The  first  two  tables  represent  the  corrections  to  R.A.  and  N.P.D.  respectively.  The 
third  table  gives  the  corresponding  number  of  stars  common  to  Radcliffe  and  Groombridge. 

Deduced  Corrections  to  the  Radcliffe  Catalogue,   1845. 


R.A. 

°°-5°. 

S°-.o«. 

.o°-,5°. 

,5°-*o°. 

20°-z5°.  |    z5°-3o°. 

3°°-35°- 

35°-4°°. 

40°-45°. 

45°-5°°. 

5°°-52  • 

h.      h. 

s 

8                             S 

8 

s 

s 

s 

s 

s 

s 

s 

0  -      1 

4-0-92 

-0-38 

4-0-12 

—  0-06 

—  0-09 

—  0-02 

—  0-05 

4-0-02 

O'OO 

4-0  03 

4-0-07 

I  -      2 

-068 

—  O-Og 

4-0-02 

—  0-08 

—  0-04 

—  0-05 

—  o'O3 

o-oo 

—  O'O2 

O'OO 

—  O'OI 

2-    3 

—  o'o6 

4-0-02 

—  0-08 

—  0-09 

... 

—  0-06 

—  O'O2 

—  o-oi 

O'OO 

—  O'O2 

3-    4 

-r-0'37 

-0-33 

—  0-07 

—  016 

—  O'OI 

—  O'OI 

—  0-07 

—  o-oi 

—  0-03 

—  0-03 

4-0-05 

4-    5 

4-0-83 

-0-13 

-0-17 

—  O'lO 

—  0-08 

—  0-09 

—  0-03 

—  O'OI 

—  0'02 

—  O'OI 

4-0-03 

5-    6 

4-0-14 

... 

—  0'12 

—  O-2O 

—  0-06 

—  0-04 

—  o  06 

—  0-04 

—  o'O3 

4-0-01 

4-0-03 

6-    7 

—0-05 

-0-14 

-0-13 

—  O'l  1 

—  0-05 

—  O'lO 

—  0-06 

—  0-05 

—  0-02 

0  OO 

7-    8 

—  0-23 

—  o  05 

-0-13 

—  O'I2 

-0-13 

—  o-i  i 

—  O'lO 

—  0-07 

—  o-oi 

—  0-05 

4-0-02 

8-    9 

4-0-17 

4-0-06 

—  o'-io 

4-0-01 

—  O-I  2 

—  0-04 

—  o'og 

—  0-04 

—  O'O2 

—  0-04 

—  0-04 

9-10 

4-0-38 

4-0-12 

—  0-07 

4-O'O2 

—  0-05 

4-0-02 

—  0-07 

—  0-03 

—  0'02 

—  O'OI 

IO-  II 

—  O'21 

-0-18 

—  0-05 

—  O'O2 

o-oo 

—  0-06 

—  0-07 

—  0-09 

—  0-07 

4-0-05 

I  I  -  12 

-075 

-o'i8 

4-0-14 

4-0-18 

—  0-04 

—  0-16 

o-oo 

-0-08 

—  o-i  i 

—  o-oi 

—  o'o6 

12-13 

—  0-07 

—  0-64 

-0-59 

—  0-06 

—  O'll 

—  0-03 

—  0-05 

-0-03 

4-0-05 

—  0-03 

—  0-04 

'3-H 

—  ri2 

—  0-65 

—  O'l  I 

4-o'u 

-0-14 

—  0-03 

—  o-oi 

—  O'OI 

-0-07 

—  0-06 

—  0-06 

14-15 

-1-51 

-0-77 

4-0-02 

—  0-04 

—  0-14 

—  0'O2 

—  0-07 

—  0-03 

—  0-06 

—  0-04 

15-16 

-1-54 

-o-35 

-0-15 

—  0-04 

—  O'l  I 

—  O-O2 

—  0-07 

—  0-05 

—  0-05 

—  0-04 

—  0-06 

16-  17 

... 

-0-33 

4-0-04 

—  o'o6 

—  0-02 

—  0-07 

—  0'02 

—  0-04 

O'OO 

—  0-04 

4-Q-oi 

17-  18 

-0-28 

—  0-02 

4-0-02 

—  0-06 

4-O-O2 

—  0-03 

4-0-03 

4-0  02 

4-  o-oi 

4-0  05 

18-  19 

4-0-84 

4-0-07 

—  0-09 

4-0-06 

4-0-08 

4-0-01 

—  O'OI 

4-0-01 

—  O'OI 

4-O'O2 

4-0-05 

ig-  20 

4-0-41 

40-14 

—  0-09 

4-0-07 

4-o-Qi 

—  0-04 

4-Q-oi 

4-0-01 

4-Q-oi 

4-0  05 

2O-  21 

-°73 

+  O-2O 

4-0-16 

4-0-21 

4-0-06 

4-0-09 

4-0-05 

4-0-02 

4-0-03 

o-oo 

4-0-04 

21  -  22 

—  0-84 

4-o'o6 

4-0-04 

-fO'OI 

O'OO 

—  O'OI 

4-0-02 

4-0-03 

-f  0-02 

4-0-05 

4-o  05 

22  -  23 

+  0-57 

-|-  O-  2  O 

—  0-05 

4-0-05 

—  O'OI 

—  O'OI 

4-0-01 

—  O'OZ 

4-0-02 

4-0-06 

4-005 

23-0 

—  0-14       4-0-06 

-0-17 

4-o'oz 

-0*3 

—  O'OI 

O'OO 

—  O'OI 

+  0'OI 

4-0-02 

4-0-05 

COMPARISON  OF  CATALOGUES. 
Deduced  Corrections  to  the  Radcliffe  Catalogue  1845. 
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N.I'.D. 

o°-S°. 

S'-io  . 

10°-I5°. 

I5°-20°. 

IO°-25°. 

*5°-3°°. 

3°°-35°. 

35°-4°°- 

4°°-45°. 

45°-50°. 

So'-si". 

h.      h. 

„ 

„ 

„ 

H 

// 

it 

„ 

// 

// 

It 

f 

o  -     I 

+  0-3 

+  0-4 

—  0-3 

-  0-6 

-0-8 

-0-3 

-  0-4 

+  0-2 

-  °'3 

+  0'I 

+  0-4 

1  -     2 

—  O'l 

O'O 

—  ro 

—    I'O 

-0-3 

+  0-1 

-o'S 

O'O 

—  O'l 

+  0'2 

+  «'2 

2-    3 

—  O'2 

-  0-9 

-  °7 

—  o-i 

-0-5 

O'O 

—  O'l 

+  07 

+  0-5 

3-   4 

—  0'2 

+  0-3 

-0-9 

-07 

-0-3 

-0-5 

+  0-1 

—  O'l 

-  0-3 

+  o'5 

+  ri 

4-    5 

+  0'9 

O'O 

-0-5 

-  0-7 

—  0'2 

+  0-3 

o-o 

+  0-3 

-  0-4 

+  0'5 

+  0-6 

5-    6 

+  O'l 

-  0-6 

-0-5 

-0-3 

—  O-2 

•H  o-i 

+  0-4 

+  0-1 

+  07 

+  0-6 

6-    7 

+  0-8 

+  0-1 

+  0-3 

-0-2 

+  0'3 

+  0-1 

+  0-3 

+  0-1 

+  07 

+  o-S 

7-    8 

+  0-1 

+  0-1 

-0-6 

-0'3 

—  O'9 

o-o 

—  O'l 

—  O'2 

+  0-1 

+  0-5 

+  0-5 

8-    9 

—  ro 

—  o-i 

—  '7 

—    IM 

-0'3 

—  O'l 

+  0-2 

+  o'S 

+  0-1 

+  0-5 

+  07 

9-  10 

+  0-5 

-  °'3 

-  0-8 

-  i  '4 

O'O 

+  0-3 

+  0-2 

—  O'2 

+  O'l 

+  0-4 

10-11 

—  i-o 

-  0-9 

-  07 

-0-6 

+  0-2 

+  0-2 

+  0'I 

—  O'2 

+  0-6 

+  0-4 

11-12 

O'O 

+  0-4 

—  0-2 

—     -i 

—  O'l 

+  o-i 

+  0-4 

O'O 

-  0'3 

+  0-6 

+  °'4 

12-13 

+  0-3 

-0-9 

-    -6 

—      '2 

-  0-8 

+  0-2 

-  °'3 

+  0-6 

+  0-3 

+  0-6 

+  0-8 

13-14 

-0-4 

—  0-4 

—    -o 

^_       .5 

-0-6 

-  0-3 

—  o-i 

O'O 

-0-5 

+  07 

+    I'O 

14-15 

-o-i 

-  >'3 

—    -o 

—     -o 

—  ri 

-07 

O'O 

-°'3 

-0-5 

+  0-2 

+  0-8 

15-16 

+  0-3 

—  ro 

—    -o 

—    -o 

—   I'O 

—  O'l 

o-o 

-  °'4 

-0-5 

+  0-2 

+  0-8 

16-  17 

... 

O'O 

-    7 

-    -6 

-0-6 

-  0-4 

+  0-2 

-  0-4 

-0-3 

+  0-6 

+  0'2 

17-  18 

-0-8 

-    -8 

-    -6 

—  n 

-0-6 

-  0-4 

—  O'2 

—  O'2 

+  0'2 

O'O 

18-  19 

-  0-8 

-07 

-    -8 

-    '7 

-  0-9 

-  0-3 

—  o-i 

+  0-1 

-0-5 

+  0-4 

+  0-2 

19  -  20 

+  0-6 

-    -6 

—      "2 

-0-8 

-o-3 

+  0-1 

-  0-4 

-o*J 

+  °'5 

+  0-5 

20-21 

—  0-2 

-0-9 

-    '9 

—      '3 

-0-5 

-0-5 

O'O 

—  0'2 

—  o-i 

+  0-4 

+  0-7 

21  -  22 

—  0'7 

+  0-4 

—      P2 

—      '2 

o-o 

—  O-2 

o-o 

—  O'l 

-0-5 

+  0-3 

+  0-4 

22-23 

—   I'2 

-0-5 

-    '5 

-    -8 

-  0-5 

-  0'4 

—  O'l 

—  0'2 

-0-4 

+  0-4 

+  0'4 

23  -    o 

—    I  'I 

+  0-2 

—    'i 

-  0-8 

-  0-5 

—  O'2 

—  O'l 

—  0'2 

-  0-4 

+  0-4 

+  0-2 

Number  of  Stars  common  to  the  Radcliffe  and  Groombridge  Catalogues. 


°°-5°. 

5°-,o°. 

IO°-IS°. 

I5°-ZO°. 

20°-25°. 

*5°-3°°- 

3°°-35°. 

35°-*°°- 

4°°-45°- 

45°-5°°- 

5°°-5*°. 

; 

I 

5 

20 

20 

18 

21 

40 

5° 

46 

5 

2 

2 

'5 

28,29 

12 

23 

I  I 

46 

33 

37 

4 

3 

12,  I  I 

20 

9 

'4 

39.4° 

18 

23 

10 

3 

'9 

23 

12 

5 

IO 

'4 

44 

35 

7 

; 

9,  10 

'9 

17 

9 

10 

3' 

17 

23 

2 

7 

10 

2 

7 

18 

27 

28,29 

32 

16 

... 

8 

4 

1O 

1  1 

46 

'4 

25 

46 

'9 

7 

8 

1  1 

16 

1  1 

25 

>3 

'4 

20 

'3 

; 

6 

9 

17 

12 

6 

1  1 

10 

26 

10 

i 

2 

6 

4 

10 

12 

21 

17 

16 

6 

4 

8 

6 

9 

9 

'3 

13,  '4 

'3 

36 

1  1 

1 

6 

5 

2 

5,6 

16 

1  1 

'5 

16 

35 

5 

2 

10 

2 

5 

7 

18 

"4 

7 

6,5 

18 

9 

4 

3 

4 

9 

16 

9 

'4 

13 

12 

26 

H 

him, 

o 

i 

2 

3 
4 

6 

7 
8 

9 
10 

1 1 

12 
13 
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Number  of  Stars  common  to  the  Radcliffe  and  Groombridge  Catalogues — continued. 


N.P.D. 

o°-5°. 

S'-io". 

io°-is0. 

I5°-20°. 

20°-25°. 

*5°-3o°. 

3°°-35°. 

35-40=- 

4°°-45°. 

45°-5°°. 

*>*-»*. 

Ill's. 

'4 

2 

2 

12 

3 

I  I 

IO 

8 

H 

10,  9 

21 

17 

'5 

I 

6 

4 

10 

10 

17 

16 

2O 

1  1 

16 

8 

16 

i 

II,  12 

14 

13 

15 

7 

12 

8 

'3 

8 

'7 

2 

4,5 

8 

5 

8 

3 

5 

19,  20 

26 

9 

18 

2 

3 

6 

5 

7 

16 

18 

28 

42 

88     37,38 

'9 

... 

2 

3 

4 

8 

16 

28 

42 

48,47 

72 

46 

20 

I 

7 

4 

8 

20 

24 

48 

54 

61 

80 

4' 

21 

2 

3 

IO,  I  I 

17 

•9 

30,29 

29 

61 

37 

56 

'5 

22 

2 

7 

16 

16 

17 

31 

38 

80 

41 

46 

17 

23 

2 

2 

8 

29 

20 

27 

23 

40 

40 

54 

12 

In  the  following  tables  the  correction  in  order  of  N.P.D.  represents  the  simple 
mean  of  the  vertical  columns  from  the  tables  given  above,  and  the  correction  in  order 
of  R.A.  the  simple  mean  of  the  residuals  of  the  horizontal  columns,  after  taking  out  the 
means  of  the  vertical  columns,  so  that  the  required  correction  to  a  star's  place  is  the 
sum  of  the  two  corrections  from  the  two  tables. 


Tables  of  Systematic  Corrections  to  the  Radcliffe  Catalogue,   1845, 

for  N.P.D.  20°-52°. 


In  order  of  R.  A. 

In  order  of  N.P.D. 

Correction. 

Correction. 

Correction. 

R.A. 

N.P.D. 

R.A. 

N.P.D. 

R.A. 

N.P.D. 

b 

8 

h 

s 

s 

o 

+  0'02 

—      O'2 

12 

—   O'OI 

+      0-2 

20-25 

—  0-05 

-    0'6 

i 

O'OO 

+      O'l 

13 

—  0-03                 0-0 

25-30 

—  o-o4 

—      0'2 

2 

—   O'OI 

o-o 

H 

—  0-06 

—      O'2 

3°-35 

—  o'o3 

O'O 

3 

+  O'OI 

+      O'l 

>5 

—  o'O3 

—      O'l 

35-40 

—  O'O2 

O'O 

4 

—   C'OI 

+      O'2 

16 

O'OO 

—      O'l 

40-45 

—  O'O2 

—      0'2 

5 

O'OO 

+      0-2 

17 

+  0-03 

-    0-3 

45-50 

—  O'OI 

+    0-4 

6 

—  o'O3 

+    0-3 

18 

+  O'O4               —      O'2 

50-52 

—  O'OI 

+    0-6 

7 

—  0-04 

O'O 

!9 

+  0-04          —    o-i 

8 

—  0-03 

+      0'2 

20 

+  o'o6          —    o-i 

9 

O'OO 

—      O'l 

21 

+  O'O5                         O'O 

10 

—  O'OI 

+      O'l 

22 

4-  0-04          —    O'l 

1  1 

—  0*04 

+      O'Z 

23 

+  o'O3          —    o'i 

COMPARISON  OF  CATALOGUES.  Ixxxv 

Comparison  ivith  the  Astronomische  Gesellschaft  Catalogues, 
The  following  Catalogues  of  this  series  have  been  used  : — 

Catalogue.  Limits  of  N.P.D. 

Kasan 

Christiania . 
HelsingfoH 
Harvard 
Bonn 


10  to  15  1869-1892 

20  ,,  25  1870-1881 

25  „  35  1869-1880 

35  „  40  1870-1884 

40  „  50  1869-1891 


T       ,  <  1870-1882 

Lund 5°  „  55  {  ,892-1895 

The  results  of  the  present  comparison  are  derived  from  the  section  Proper 
Motions,  under  the  heading  Residuals  C  —  0,  and  as  no  systematic  corrections  were  applied 
to  the  original  catalogue  places,  they,  therefore,  represent  the  systematic  corrections  to 
each  catalogue  of  the  series,  from  a  direct  comparison  with  Greenwich  modern  catalogues 
referred  to  the  equinox  of  Newcomb's  Catalogue  in  R.A.,  and  reduced  with  Pulkowa 
refractions  in  N.P.D.  by  the  use  of  the  Groombridge  proper  motions  for  the  average 
interval  of  about  twelve  years. 

A  previous  comparison  of  the  first  five  of  these  catalogues  with  the  Greenwich  Ten 
Year  Catalogue  for  1890  was  published  on  p.  47  of  the  introduction  to  that  catalogue. 
Correcting  the  quantities  there  given,  in  R.A.  to  the  equinox  of  Newcomb's  Catalogue, 
and  in  N.P.D.  to  Pulkowa  refractions,  the  two  sets  of  comparisons  are  made 
comparable. 

The  Lund  Catalogue  has  been  published  since  the  Greenwich  Ten  Year  Catalogue 
of  1890  was  completed. 

Part  of  the  differences  between  the  two  sets  of  comparison  may  be  due  to  the 
reason  that  in  this  new  comparison  the  stars  marked  as  fundamental  in  the  various 
Astronomische  Gesellschaft  catalogues  have  not  been  used  and  that  some  additional 
Groombridge  stars  which  were  not  observed  in  the  Ten  Year  Catalogue  for  1890  have  been 
included  ;  the  chief  cause,  however,  for  the  difference  between  the  two  results  is  that  all 
the  stars  in  tlus  new  comparison  have  been  reduced  from  the  epoch  of  observation  to  1890 
with  proper  motions,  whereas  in  the  previous  comparison  given  in  the  introduction  to  the 
Ten  Year  Catalogue,  1890,  there  were  only  a  limited  number  of  stars,  mostly  those  with 
large  proper  motions,  for  which  proper  motions  were  determined.  The  importance  of  the 
general  result  of  this  discussion  on  the  amount  of  the  systematic  errors  which  may  be 
introduced  into  star  places  through  unknown  proper  motions  is  sufficient  excuse  for  the 
following  details. 
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In  the  following  tables  are  given  for  each  hour  of  Right  Ascension  the  results  of 
these  two  comparisons,  the  differences  between  them  called  R  and  R'  (columns  4  and 
7  respectively),  and  the  number  of  stars  in  each  comparison.  In  the  case  of  the  Lund 
Catalogue  the  results  of  the  new  comparison  only  are  given,  as  it  has  been  published 
since  the  Ten  Year  Catalogue,  1890,  was  printed. 

Now,  taking  the  values  of  R  and  R'  as  given  in  columns  4  and  7  for  each  3h  of 
R.A.,  and  assuming  that— 

A  sin  a  +  B  cos  a  +  C    =  E 
A'  sin  a  +  B'  cos  a  +  C'  =  R' 

the  following  values  are  found  :— 


Catalogue. 

A. 

B.                    C. 

A'. 

R'. 

C'. 

3 

s                         s 

Kasan  .          .                   .          . 

+      '013 

—   -053         —   '016 

-    0-23 

+    0-13 

—    0-03 

Christiania    . 

—      ^05 

—   '060         —   '019 

—  Q-.J.O 

+    0-05 

—   0-09 

Helsingfors  . 

•ooo 

—   -038         —  -008 

-  °'35 

+    0-03 

—   0*03 

Harvard       .                  . 

+     -OIO 

—   '023         -f-   '006 

—  0-30 

—    O'o8 

-    0-18 

Bonn   .         .                   . 

+  -003 

—   -023         -f   'OI4 

—     0'20 

—    0-03 

-    0-15 

The  co-efficients  B,  A'  and  C'  represent  the  principal  terms  in  the  effect  caused  by 
the  solar  motion  in  space,  and  demonstrate  the  amount  of  the  error  introduced  into 
these  star  places  from  this  cause  for  an  interval  of  about  twelve  years. 

If  we  assume  that  the  observations  of  these  five  catalogues  are  fairly  distributed  over 
the  periods  during  which  the  observations  extended,  then  the  following  table  roughly 
represents  the  mean  date  and  the  number  of  years  for  which  solar  motion  was  required. 


Catalogue. 

Kasan 
Christiania  . 
Helsingfors. 
Harvard 
Bonn  . 

Mean  . 


Assumed 
llean  Date. 

1880-5 
1875-5 
1874-5 
1877-0 


Intervals. 

9'5 
H'5 
I5-5 
13-0 
i  o-o 


1877-5 


12-5 


A  result  which  is  in  satisfactory  accord  with  that  above  can  be  inferred  directly 
from  the  following  section,  where,  in  an  analysis  of  the  proper  motion  of  the  stars  for 
solar  motion,  it  is  shown  that  the  mean  value  per  century  for  the  Groombridge  stars 
whose  proper  motion  is  less  than  10"  is  with  the  notation  usually  employed  Y  =  l"'5 
and  Z  =  1"-0. 
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Kasan  N.P.D.  10°  to  15°. 


Limits 
of 
R.A. 

R.A. 

N.P.D. 

No.  of 
Stars. 

(0 

No.  of 
Stars. 

(») 

Greenwich 
—  Ka.san 
with  new  P.M. 

(•) 

1890  Cat. 
—  Kasan 

(») 

(1H2)  =  R. 

Greenwich 
—Kasan 
with  new  P.M. 

d) 

1890  Cat. 
—  Kasm 

U) 

(1H2)  =  K'- 

h        li 

8 

1 

s                       II 

O  -      I 

+  0-12 

+  0-24 

—  0-12               +    03 

+   o"l 

+  o:/2 

4 

6 

I  -      2 

-f  O'lO 

+  O'l  I 

—  O'Oi          +  o-6 

-f   0-7 

—   o-i 

16,  17 

'5 

*-    3 

+  0-02               +0-12                —  0-10               +     0'5 

+  07 

—    0-2 

1  1 

>3 

3-    4 

+  O'lO 

+  0-15 

—  0-05 

—     0'2 

+  0-3 

-  0-5 

'9 

16 

4-    5 

-  0-23 

—  0-14 

—  0-09 

-   0-3 

—     O'l 

—    O'l 

9 

9 

5-    6 

+  o-iz 

+  0-17 

—  0-05 

+  0-4 

+  0-6 

—     0'2 

6 

6 

6-7          +  0-03 

+  0*09 

—  0-06 

-  0-4 

-  0-5 

+    O'l 

7 

8 

7-8          —  0-06 

—  O'I2 

+  o-o6 

-  °'4 

O'O 

—   0-4               8 

10 

8-9               —  0'20 

—  0'2I 

+  O'OI 

—     I'O 

-   0-4 

—  0-6              5 

5 

9-10          +  0-27 

—  0-05 

+  0-32 

+  0-3 

+    0'2 

+    O'l                       2 

2 

10-11 

+  O'OI 

O'OO               +   O'OI 

+  Q'4 

+  0-4 

O'O 

6 

8 

II  -  12 

+  0-14 

—  O'Og 

+  0-23 

+   0-8 

+  0-7 

+    O'l 

4 

5 

12-13 

—  O'O2 

—  0-08 

+  0-06 

—     O'l 

+     0-2 

—  0-3               i 

4 

'3-H 

—  0-O5 

+  0'I2 

-0-17 

+    O'l 

—     O'l 

+    0'2 

4 

3 

14-15 

+  0-04 

O'OO 

+  0-04 

+  07 

+  0-8 

—     O'l 

10 

'5 

15-16 

+  O'OI 

+  0-17 

—  o-i  6 

O'O 

+  0-5 

-  0-5 

3 

6 

16-  17 

+  0-13 

+  0-09 

+  0-04 

+  0-6 

+  0-8 

—     O'2 

9 

10 

17-  18 

+  0-09 

+  0-14 

—  0-05 

+  07 

+  07 

O'O 

4 

6 

18  -  19 

—  O'OI 

+  0-25 

—  0-26 

O'O 

-  0-9 

+  0'9 

S 

i 

19-  20 

+  o-i  I 

+  0-09 

+  0'02 

+  0-6 

+  0-6 

O'O 

2 

3 

20-21 

•+•  0-24 

+   O'OI 

+  0'23 

+  0-4 

+     0'2 

+    0'2 

I,   2 

5 

21-22 

—  0-04 

—  0'12 

+  0'08 

+  0-4 

+    O'l 

+     0'3 

II 

7 

22-23 

+  0-02 

+  o-i  8 

—  o'i6 

+  0-3 

+     0'2 

+  o-i 

16,  17 

'3 

23-0 

+  0-06 

+  0-10 

—  0'04 

+    O'l 

O'O 

+     O'l 

12 

1  1 

Christiania  N.P.D.  20°  to  25°. 


1!.  A. 

N.P.D. 

Limits 

of 
R  A. 

Greenwich 
—Christiania 
witli  new  P.M. 

1890  Cat. 
—  Christiania 

(1H2)  =  K- 

Greenwich 
—  Cliristiania 
with  new  P.M. 

1890  Cat. 
—  Christiania 

(1H2)  =  R'. 

No.  of 

Stars. 

No.  of 

Stars. 

(')           ;           (*) 

(i) 

(*) 

(i) 

w 

1 

h       h 

s 

s 

s                          „ 

0  -      I 

—  O'O2 

4-  0-o8 

—  o-io          —   0-6 

-   0-6 

o-o 

22 

26 

I  -      2 

—  O'OI 

+  0-04 

—  0^05          —  o'4 

+    O'l 

-  0-5 

12 

9 

2~    3 

—  O   IO 

+  0-04 

—  o'i4         4-  °'2 

4-  0-9 

-  07 

I  I 

16 

3-    4 

4-  O'02 

4-  0-08 

—  0-06          —  o'i 

4-  o-i 

—     0'2 

12 

1  1 

4-    5 

—  0'05 

—  O'OI 

—  0*04          —   0-3 

4-  o-i 

-   0-4 

21 

23 

5-    6 

—  O'OI 

4-  o  01 

—  o'02          4-  0-5 

4-  o-i 

+   0-4 

3 

4 

6-    7 

—  o-io 

—  0-03          —  o'o~ 

4-     0'2 

+  0-3 

—     O'l 

7 

10 

7-    8 

-0-15 

—  o'i6          4-  o'oi 

—  0-3 

+  0-4 

-  07 

'4 

12 

8-    9 

—  0-03 

—  O'l  I 

4-  0-08 

4-    0'2 

4-  0-6 

-   0-4 

'5 

13 

9-10 

—   0'12 

—  0-15 

+  0-03 

-   0-6 

-  0-4 

—    i-o 

3 

2 

10-11 

+  0-03 

—  0-06 

4-  0-09 

—     0  2 

-  0-3 

8 

9 

II  -  12 

—  0-03           —  o'o  2          —  o'ci 

O'O 

4-  o-i 

—    O'l 

6 

10 

Ixxxviii 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 


Christiania  N.P.D.  20°  to  25° — continued. 


R.A. 

N.P.D. 

Limits 

of 

R,A. 

Greenwich 
—  Christiania 
with  new  P.M. 

1890  Cat. 
—  Christiania 

(1H2)  =  R- 

Greenwich 
—  Christiania 
with  new  P.M. 

1890  Cat. 
—  Christiania 

(1H2)  =  R'. 

No.  of 
Stars. 

No.  of 

Stars. 

(0 

w 

(0 

(2) 

(0 

w 

h        li 

s 

8 

s 

12-13 

—  0-04 

—  0x39 

+  0-05 

+     0"2 

+    0-3              -    ovl 

8 

7 

I3-H 

—  0-05 

—  0'02 

—  0-03 

+    OM 

+    0'4             -    °'3 

'5 

'3 

14-15 

—  O'o8 

—   O-I  I 

+  0-03 

—     O'2 

-   0-6 

+  0-4 

10 

1  1 

15-16 

—  O'O<|. 

+  O'OI 

—  o'o  5 

-     0'3 

—     0'2 

—     O'l 

8 

1  1 

1  6  -  17 

O'OO 

—  0-03 

+  0-03 

-    0'4 

—     O'7 

+  0-3 

1Z 

1  1 

17-18 

—  0-08 

—  0'12 

+  °'<H 

+    ''4 

—      I'l 

+   2'5 

2 

6 

18-  19 

+  o'oi 

O'OO 

+  o-oi 

—     O'2 

-   0-8 

+  0-6 

6 

7 

19  -  20 

+  o'o; 

+  0-09 

—  o'O4 

-     0'9 

—   ro 

+  o-i 

6 

7 

20-21 

—  o'03 

+  0-03 

—  0-06 

+     0-2 

+    O'l 

+   o-i 

21 

16 

21  -  22 

—  0-06 

—  0-06 

O'OO 

—     O'l 

O'O 

—     O'l 

20 

'7 

22  -  23 

—  0-07 

+  0-05 

—  0'12 

—     O'2 

-   °'5 

+  0-3 

»4 

16 

23-0 

—  0-05 

O'OO 

—  0-05 

-     0'5 

-  o'3 

—     0'2 

18 

15 

Helsingfors  N.P.D.  25°  to  35°. 


R.A. 

N.P.D. 

Limits 

of 
R.A. 

Greenwich 
—  Helsingfors 
with  new  P.M. 

1890  Cat. 
—  Heisiiigfbrs 

UH2)  =  R. 

Greenwich 
—  Helsingfors 
with  new  P.M. 

1890  Cat. 
—  Helsingfors 

(1M2)  =  H'. 

No.  of 

Stars. 

No,  of 

Stars. 

(0 

[*) 

(0 

(*) 

(') 

(*} 

h        h 

s 

s 

s 

„ 

„ 

0-      I 

—  O'O2 

+  o'o6 

—  O'o8                o-o 

+    0'2 

—     0'2 

36 

43 

1  -      2 

—  0-06 

O'OO 

—  0-06                o-o 

+    O'l 

—    O'l 

32 

29 

z-    3 

+  O'OI 

+  o'o6 

—  0-05          —  0-5 

-  °'3 

—     O'2 

«3 

16 

3-    4 

-  0-03 

O'OO 

-  0-03          +  0-5 

+  0-8 

-     0'3 

II 

18 

4-    5 

O'OO 

+  O'O2 

—  0'02 

+   0-6 

+  0-9 

-  0-3 

'9 

25 

5-    6 

O'OO 

+  O'OI 

—   O'OI 

+     O'l 

+  0-3 

—     0'2 

Z4 

20 

6-    7 

—  o-oi 

—  O'OI 

o-oo 

+    O'l 

+  0-5 

-     0'4 

54 

39 

7-    8 

—  0-04 

—  0*03 

—  o-oi 

O'O 

+  o'4 

-   0-4 

35 

29 

8-    9 

—   O'OI 

—  o  06 

+  0-05 

+   0-4 

+  0-6 

—     O'2 

17 

16 

9-10 

+  0-05 

+  °'°4 

+  O'OI 

—     O'l 

+     0'2 

-  0-3 

21 

20 

10-  II 

-f-  0'02 

—  O'OI 

+  0-03 

+    0'2 

+  0-5 

-  0-3 

17 

18 

II  -  12 

—  O'OI 

—  0'05 

+  0-04 

+    0'4 

+   0-5 

—   o-i 

29 

25 

12-  13 

O'OO 

—  0-03 

+  0-03 

—     O'l 

-   0-4 

+   0-3 

30 

26 

I3-H 

+  0-05 

—  °  °3 

+  0-08          +   o'4 

O'O 

+  0-4 

12 

16 

14-15 

—  0-05 

+  O'OI 

—  0-06          +  0-3 

-f   0-3 

O'O 

7 

H 

,5-l6 

+  0'02 

—   O'OI 

+  0-03 

+   0-3 

+    02 

+    O'l 

16 

34 

16-17 

—  0-03 

-  0-03 

O'OO 

+     O'l 

-f     O'2                 —    O'l 

H 

16 

17  -  18 

—  0-05 

—  0-04 

—  O'OI 

—    O'l 

-   0-4           +   0-3 

8 

13 

18  -  19 

—  0-04 

+   O'OI 

—  o'O5 

+'  0-3 

—     0-2 

+  0-5 

'5 

29 

19-20 

+  0-03 

+  0-08 

—  0-05. 

+  0-4 

O'O 

+  0-4 

'7 

43 

20-21 

+  0-04 

+  0-06 

+  O'OZ 

—     O'l 

_     0'3 

+     0'2 

69 

67 

21-22 

—  O'OI 

+  O'OI 

—  0-02 

+   o-i 

O'O 

+     O'l 

59 

64 

22-23 

O'OO 

+  0'02 

—  0'02 

+    0-2 

+     O'l 

+     O'l 

64 

7i 

23-    o 

—  0-05 

—  0'02 

—  o'O3 

O'O 

O'O 

O'O 

53 

45 

COMPARISON  OF  CATALOGUES. 


Ixxxix 


Harvard  N.P.D.  35°  to  40°. 


Limits 
of 
R.A. 

R.A. 

N.P.D. 

No.  of 
Stars. 

(0 

No.  of 
Stars. 

£0 

Greenwich 
—  Harvard 
with  new  P.M. 

(0 

1  890  Cat. 
—  Harvard 

(») 

(1H2)  =  R- 

Greenwich 
—  Harvard 
with  new  P.M. 

(1) 

1890  Cat. 
—  Harvard 

(*) 

(1H2)  =  R'- 

h        h 

8 

8 

8 

II 

o  -    i 

—    O-OJ 

o-oo 

—  0-03 

+     0-2 

+  0-5 

-  o'-3 

39 

53 

1  -      2 

—    O-O4 

—  0-03 

—  o-oi 

+    O'l 

+  0-4 

-  0-3 

44 

4* 

*-    3 

—    O'O3 

—  0-03 

o-oo 

—    O'2 

+    O'l 

-  0-3 

37 

38 

3-    4 

—    O'O3 

+  O'Ol 

—  0-04 

O'O 

+  0'7 

-  07 

16 

17 

4-    5 

—  O'O2 

—  0-05 

+  0-03 

+  0-4 

+  0-9 

-  o'S 

29 

25 

5-    6 

—  O'OI 

O'OO 

—  O'OI 

+  0-5 

4-  0-6 

—    O'l 

26 

26 

6-    7 

—  0-04 

—  0-07 

+  0-03 

+  0-4 

+  0-9 

-  0-5 

'4 

'4 

7-    8 

—  O'O  I 

—  0-03 

+  O'O2 

+  0-3 

+  0-9 

-  0-6 

«3 

12 

8-    9 

+  o  03 

—  0-05 

4-  0-08 

+  0-4 

+  0'7 

-  0-3 

7 

8 

9-10 

+  O'OI 

—  O'02 

+  0-03 

+  0-4 

+    0-2 

+    0'2 

20 

'4 

IO  -  I  1 

+  O'Ol 

—  O'OI 

+  0'O2 

+  0-3 

4-  0-8 

-  0-5 

>J,  H 

IO 

I  I  -  12 

O'OO 

—  0-05 

+  0-05 

—    O'l 

+  0-3 

-  °'4 

12 

10 

12-13 

+  O'OI 

+  O'OI 

O'OO 

+  0'3 

+  07 

-  0-4 

II 

4 

13-14 

+  0-05 

—  0-02 

+  0-07 

—   o-i 

-  °'3 

4-    0'2 

7,8 

IO 

14-15 

—  O'OZ 

o-oo 

—  O'O2 

+    0-2 

—     0'2 

+  0-4 

1  1 

8 

I5-l6 

+  O'OI 

—  0-03 

+  0-04 

-  0-3 

-  °'4 

+    O'l 

20,   ig 

18 

16-17          +  o-oi 

O'OO 

+  O'OI 

o-o 

+  0-3 

-  0-3 

I  1 

9 

17-18          —  0-05 

—  O'OI 

—  0x34 

+  0-5 

—  o-i 

+  0-6 

3 

3 

18-  19 

—  0-03 

—  O'O3 

O'OO 

—    O'l 

—     O'l 

O'O 

28 

24 

19  -  20 

—  O'Ol 

—   O'O2 

O'OO 

—    O'l 

+     O'l 

—    O'2 

39 

37 

2O-21 

—  0-03 

—  O'O2 

—  O'OI 

+  0-5 

+  0-4 

+    O'l 

53,54 

49 

21-22 

—  O'O2 

—  O'OI 

—  O'OI 

+  0-4 

+  0-4 

O'O 

65 

61 

22-23 

—  0-03 

—  0'02 

—  O'OI 

+  0-3 

+  0-4 

—     O'l 

76,75 

80 

23-0 

—  o-oi 

+  O'OZ 

—  0-03 

+    0-2 

+  0-5 

-  0-3 

42 

43 

Bonn  N.P.D.  40°  to  50°. 


R.A. 

N.P.D. 

Limits 
of 
K.A. 

Green  wicli 
—  Bonn 
with  new  P.M. 

1  890  Cat 
—  Bonn 

(1H2)  =  R. 

Greenwich 
—  Bonn 
with  new  P.M 

1890  Cat. 
—  Bonn 

(1H2)  =  R'- 

No.  of 

Stars. 

No.  of 
Stars. 

(0 

<*) 

(0                    (») 

(') 

U) 

h        h 

s 

g 

s 

0-     I 

—  o'o6 

—  O'O, 

—  O'OI 

—     O'l                 +    O'l 

—    0'2 

95 

103 

I  -     2 

—  o'o  5 

—  0-05 

O'OO 

—    O'2 

+   O'l 

-  0-3 

67 

65 

*-    3 

—  0-05 

—  0-05 

O'OO 

—     O'l 

+    O'l 

—     0'2 

4° 

38 

3-    4 

—  0-03 

—  O'OI 

—  O'O2 

—     O'2 

+    o-i 

-  0-3 

74 

74 

4-    5 

—  0-03 

—   0'02 

—  O'OI 

—     O'2 

+     O'l 

-  0-3 

37 

38 

5-    6 

—  0'O2 

—  O'OI 

—  O'OI 

-     0-4 

—     O'l 

-  0-3 

58,57 

61 

6-    7 

o-oo 

—  O'OI 

4-  O-OI                —    O'2 

+    O'l 

-  0-3 

69,68 

59 

7-    8 

O'OO 

—  0-03 

4-  0'03 

o-o 

o-o 

o-o 

32 

25 

8-    9 

O'OO 

—  0-05 

+  0'05 

-  0-6 

—     O'l 

-  0-5 

3* 

34 

9-10          —  o-oi 

—  0-05 

4-  0'04 

-   0-4 

—     O'2 

—     0'2 

3° 

29 

10-  I  I                4-  O'OI 

—  0-03 

+  °'°4 

-  °-3 

—     O'l 

—    0'2 

5° 

46 

11-12               4-  O'O2 

—  O'O2 

+  0-04 

—    O-2 

—    O'l 

—     O'l 

47-48 

43 

xc 


INTRODUCTION  TO  GROOMBRIDGK  CATALOGUE. 


Bonn  N.P.D.  40°  to  50°— continued. 


R.A. 

N.P.D. 

Limits 

of 
R.A. 

Greenwich 
—  Bonn 
witli  new  P.M. 

1  890  Cat. 
—Bonn 

(1H2)  =  R. 

Greenwich 
—  Bonn 
with  new  P.M. 

1890  Cat. 
—  Bonn 

(1H2)  =  R'. 

No.  of 

Stars. 

No.  of 

Stars. 

(0 

(*) 

(O 

(*) 

(0 

(2) 

h        h 

s 

s 

s 

„ 

it 

„ 

12-13 

O'OO 

—  0-04 

+  °'O4 

—     O'l 

—  °'3 

+    0'2 

22 

16 

13-  14 

—  O'OI 

—  O'O5 

+  0-04 

-   0-6 

—    0'2 

—    0'4 

38 

36 

14-15 

+  O'O2 

O'OO 

+  O'O2 

—     O'l 

O'O 

—     0' 

28,27 

*3 

15-16 

+  0'07 

+  0-05 

+  0'02 

O'O 

—     O'l 

+  o- 

24 

21 

16  -  17 

+  0'02 

—  O'OI 

+  °'°3 

—     O'l 

O'O 

—     0' 

21,  22 

'9 

17  -  18 

+   O'OI 

O'OO 

+  O'OI 

—    O'l 

O'O 

—     0' 

4' 

40 

18-  19 

—  0'03 

—  0*03 

O'OO 

O'O 

—     O'l 

+     0' 

126 

19  -  20 

—  0-03 

—  0-03 

O'OO 

O'O 

O'O 

O'O 

118 

117 

20-21 

—  o'03 

-  0-03 

O'OO 

O'O 

+    O'l 

—    O' 

141 

H5 

21-22 

—  0'02 

—  O'OI 

—  O'OI 

—     0'2 

—    O'l 

—     0' 

91 

99 

22  -  23 

—   O'OI 

—  O'OI 

O'OO 

-   0-6 

-  o'6 

O'O 

Si 

73 

23-    o 

—  0-03 

—  0-04 

4-  o'oi 

-  °'3 

—    O'2 

—    O'l 

93 

77 

Lund  N.P.D.  50°  to  55°. 


Limits 
of  R.A. 

R.A. 

N.P.D. 

No.  of 
Stars. 

Limits 
ol  K.A. 

R.A. 

N.P.D. 

No.  of 
Stars. 

h        h 

s 

h        h 

s 

o  -    i 

+    0-05 

+     o" 

12 

12-  I3 

+   0-04 

O'O 

7 

I   -      2 

+     0'02 

+     o- 

IO 

13-14 

+     0'O2 

+     0-2 

II 

*-    3 

O'OO 

+      0' 

8 

14-15 

+    0'05 

+    0'2 

16 

3-    4 

—     0'02 

—      0' 

6 

15-16 

+  0-08 

—    O'l 

7 

4-    5 

—     O'OI 

+    o- 

3 

16-  17 

O'OO 

+  0-3 

7 

5-    6 

+    0'04 

—      O' 

15 

17-  18 

+  0-05 

4-  0-4 

9 

6-    7 

—     O'OI 

-f      0'2 

17 

18-  19 

+  0-03 

+  0-9 

34 

7-    8 

O'OO 

+    0-4 

12 

19-20 

+    O'O2 

+  07 

46 

8-    9 

—  0-03 

+  0'7 

9 

2O  -  21 

+     O'O2 

+  07 

44 

9-10 

—    O'O2 

+    0-4 

7 

21-22 

O'OO 

+  0-4 

'4 

10  -  I  I 

—    O'OI 

+  0-5 

10 

22-23 

—     O'OI 

+    O'l 

16 

II  -  12 

+   o-o  i 

O'O 

5 

23-0 

+    O'O2 

+  °'3 

'3 

X.— DISCUSSION  OF  PROPER  MOTIONS. 

The  Groombridge  proper  motions  are  in  some  ways  very  suitable  for  a  determina- 
tion of  the  constant  of  precession  and  of  the  solar  motion.  The  stars  are  of  mean 
magnitude  7m%0,  and  therefore  such  as  might  well  have  been  observed  without  any  large 
errors  depending  on  magnitude,  and  on  the  other  hand  they  do  not  consist  of  too 
exclusively  bright  stars.  The  constant  of  precession  and  direction  of  the  solar  motion 
have  been  obtained  from  frequent  discussions  of  the  proper  motions  of  Auwers'  Bradley 
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and  a  determination  made  from  the  proper  motions  of  the  stars  used  by  Groombridge 
is  largely  fresh  material,  which,  however,  is  confined  to  a  very  limited  region  of  the  sky. 

As  the  question  of  want  of  uniformity  in  the  distribution  of  the  stars  themselves 
or  of  their  proper  motions  directly  affects  the  question  of  precession  and  solar  motion, 
the  following  analysis  has  first  been  made. 


Distribution  of  the  Stars  according  to  (i.)  Magnitude,  (ii.)  Magnitude  of  Proper 
Motion,  and  (iii.)  Type  of  Spectrum. 

(i.)  Distribution  of  Stars  according  to  Magnitude. 

The  stars  observed  in  Groombridge's  Catalogue  lie  within  52°  of  the  North  Pole, 
and  are,  generally  speaking,  the  brighter  stars  in  this  part  of  the  sky  ;  it  is  only  very 
occasionally  that  a  star  as  faint  as  9m-0  is  observed.  The  mean  magnitude  is  exactly 
7m'0.  The  magnitudes  are  taken  from  the  Harvard  Durchmusterung  where  possible, 
and  in  other  cases  from  the  catalogues  of  the  Astronomische  Gesellschaft  or  the  Bonn 
Durchmusterung.  The  following  table  is  an  analysis  of  the  stars'  magnitudes  in  each 
octant  of  right  ascension  :  — 


Limits 
of  R.A. 

Var.    im'o-4m'9. 

5m'o-5m-9. 

fcrn-o-e1"  9. 

7m'o-7m'9. 

8m-0_gm-9. 

9m'o-9m'5. 

Tntal. 

Mean  Mag. 

h  h 

1 

in 

o-  3 

3 

34 

77 

148     204 

'5i 

5 

622 

7-' 

3-6 

37 

67 

139      126 

109 

4 

483 

69 

6-9 

'9 

60 

124      140 

70 

2         415 

6-9 

9-12 

22 

5' 

102         lit 

45 

I 

332 

6-8 

12-15 

*S 

57 

109 

«5 

S2 

7 

335 

67 

15-18 

27 

5« 

10; 

1O2 

36             321 

6-7 

I  8-2  I 

3       35      78 

216     306 

238             884 

7  2 

11-  0 

2 

35 

97 

206 

295 

206 

6 

847 

7-1 

Total... 

9 

234 

538 

"49     '369 

907 

33 

4*39 

7-0 

It  will  be  seen  from  the  above  table  that  only  one-third  of  the  stars  fall  between 
6h  and  18h.  This  peculiarity  in  the  distribution  of  the  stars  is  in  no  way  attributable 
to  Groombridge's  habits  of  observing,  but  is  entirely  due  to  the  actual  differences  of 
star-density  in  different  parts  of  the  area  covered  by  the  catalogue.  Comparison  with 
Seeliger's  counts  of  the  total  number  of  stars  of  different  magnitudes  shows  that 
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Groombridge  observed  the  same  percentage  of  stars  of  the  same  magnitude  throughout 
the  24h  of  Eight  Ascension.  In  the  portion  of  the  sky  observed  by  him  his  catalogue 
contains  : — 

70  per  cent,  of  the  stars  from   i-o  to  6-5. 

35                  »  »  6'6  ..    7'0. 

'5                 ,,  „  7'°  ,,    7'9- 

and                                                 3                 ,,  »,  s  °  ,,    8'9- 

The  large  differences  in  the  number  of  stars  in  different  parts  of  the  sky,  suggesting 
the  probability  of  systematic  differences  in  the  mean  distances  of  groups  of  stars  in 
different  parts  of  the  sky,  make  it  desirable  in  some  cases  to  make  two  solutions  for  the 
direction  of  the  solar  motion,  one  giving  equal  weights  to  equal  areas  of  the  sky,  and 
the  other  to  each  star.  As  will  be  seen  in  the  section  headed  Solar  Motion,  when  the 
weight  is  according  to  area  the  position  of  the  solar  apex  is  some  degrees  further  south 
than  when  the  weight  is  according  to  the  number  of  stars. 

(ii.)  Distribution  of  Stars  according  to  Magnitude  of  Proper  Motion. 

The  stars  were  divided  into  groups  according  as  the  total  proper  motion  per 
century  fell  between  the  limits  0"  to  5",  5"  to  10",  10"  to  20",  or  was  greater  than  20". 
The  following  table  gives  the  numbers  and  percentage  of  stars  belonging  to  these  groups 
for  different  magnitudes  : — 


Number  of  Stars. 

Percentage  of  Stars. 

Centennial  Proper  Motion. 

Centennial  Proper  Motion. 

Mag. 

Total 
Number. 

o"-5". 

5"-'°"' 

lo"-2o". 

>2O". 

o"-5". 

S"-io". 

.0"-20". 

>20". 

m       m 
I     -3'9 

71 

20 

«5 

23 

'3 

28 

21 

32j 

I8J 

4-0-4-9 

163 

86 

34 

23 

21 

53 

21 

>4 

12 

5-0-5-9 

538 

319 

113 

73 

33 

59 

21 

«4 

6 

6-0-6-9 

1149 

764 

239 

95 

5' 

66i 

21 

8 

4j 

7-0-7-9 

1369 

1008 

248 

78 

36 

74 

18 

5i 

8-0- 

940 

738 

'59 

Z4 

'9 

7H 

•7 

if 

2 

I 

4230 

2935 

808 

316 

•73 

69 

'9 

8 

4 

An  interesting  feature  in  the  above  table  is  the  consistency  in  the  proportion  of 
stars  whose  proper  motion  lies  between  5"-10"  a  century. 

For  the  question  of  the  solar  motion  it  is  most  important  to  see  how  the  proper 
motions  are  distributed  in  the  sky.  This  is  shown  in  the  following  tables,  where  the 
number  of  stars  and  percentages  in  the  various  groups  are  given  for  each  octant  of 
Right  Ascension  : — 


DISCUSSION  OF  PROPER  MOTIONS. 


XClll 


Numbers  of  Stars  ivhose  Total  Proper  Motions  lie  between  Certain  Limits.* 


6m'5  and  Brighter. 

6m'6  and  Fainter. 

Limits 

Total 

Centennial  Proper  Motion. 

Total 

Centennial  Proper  Motion. 

o"-5". 

S"-.o". 

io"-*o". 

>  20". 

>*>". 

o'  -5". 

„     „ 
S"-io". 

10  '-10  . 

h     h 

0-  3                188 

I09 

44 

21 

H 

4*7 

334 

67 

'9 

7 

3-6 

'79 

>*7 

3' 

16             5 

301 

2'5 

61 

IS 

10 

6-9 

147              80 

38 

21 

8 

267 

185 

5« 

21              3 

9-12 

124 

5° 

37 

26 

i  i 

205 

"5 

5* 

H 

H 

12-15 

149 

66 

3i 

35 

>7 

181 

120 

4° 

H 

7 

15-18 

129 

66 

|« 

15 

16 

192 

'3° 

38 

«5 

9 

18-21 

*34 

146 

43 

26 

'9 

641 

5'3 

96 

rl 

'4 

2  I-    O 

23* 

1  60 

37 

*4 

1  1 

6n 

484 

103 

16 

8 

1382 

804 

293 

184 

101 

2825 

2096 

5'5 

142 

7* 

Percentage  of  Star. •>  whose  Total  Proper  Motions  lie  between  Certain  Limits. 


6"1-5  and  Brighter. 
Centennial  Proper  Motion. 

6m-6  nnd  Fninter. 
Centennial  Proper  Motion. 

Limits  of  R.  A. 

o"-5". 

5"-to". 

IO"-2O". 

>  20". 

o"-5". 

5"-,o". 

,.»-„« 

>zo«. 

h      h 

o-  3                59 

22 

"i 

7i 

78 

16 

Hj 

ll 

3-  6                 71 

i?i 

0  1 
2 

7'i 

20 

5 

3! 

6-9 

55 

2  5 

ll] 

Si 

69^ 

22 

I 

9-12 

4' 

30                        20 

9 

56 

25a 

."I 

7 

12-15 

44 

20                        24^ 

66 

ia| 

7i 

4 

15-18 

5' 

25                         1  l| 

>4 

67 

20 

8 

5 

18-21 

63 

18                ii 

8 

80 

15 

3 

2 

21-    0 

69 

16 

"4 

4i 

79* 

•«i 

»i 

'J 

. 

58|             21               '3                7i 

74 

ll 

5 

3 

The  most  noticeable  features  in  the  above  tables  are : — 

(i.)  Stars  with  large  proper  motions  seem  to  be  more  uniformly  distributed 
than  those  with  small  proper  motions,  the  latter  showing  a  large  increase  about 
Oh  as  compared  with  12h. 

(ii.)  Nearly  60  per  cent,  of  the  bright  stars  have  a  proper  motion  of  less  than 
5"  a  century,  and  more  than  25  per  cent,  of  the  faint  stars  have  a  proper  motion 
of  more  than  5"  a  century. 

(iii.)  The  tables  of  percentages  show  the  large  relative  preponderance  of  stars  of 
large  proper  motion  about  12h  of  right  ascension.  Taking  the  proper  motions  as  a 
gauge  of  the  distances  of  the  stars,  there  is  here  shown  a  want  of  symmetry  in  the 

*  It  will  be  noticed  that  these  numbers  do  not  exactly  tally  with  those  given  above.     A  few  stars  have 
probably  been  omitted  accidentally  in  the  second  table. 
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distribution  of  the  stars  which  may  well  affect  the  determination  of  the  position  of 
the  solar  apex. 

(iii.)  Distribution  of  the  Stars  and  their  Profer  Motions  according  to  Type  of  Spectra. 
It  has  been  shown  by  Kapteyn,  from  a  discussion  of  the  proper  motions  of  the 
Bradley  stars,  that  in  general  stars  of  Type  II.  have  larger  proper  motions  than  those 
of  Type  I.  It  will  be  seen  that  this  result  is  borne  out  by  the  following  analysis  of 
the  stars  common  to  the  Groombridge  and  the  Draper  Catalogue  (Harvard  Annals, 
vol.  xxvii.)  under  the  headings  of  Type  I.  (classified  by  Professor  Pickering  as  A,  B, 
C,  or  D)  and  of  Type  II.  (classified  by  the  letters  E  to  L).  There  are  altogether  2096 
Groombridge  stars  of  these  two  types  in  the  Draper  Catalogue,  distributed  as  follows  :— 

Distribution  of  Proper  Motions  of  Stars  of  Type  I. 


Numbers  of  Stars. 

Percentage  of  Stars. 

Limits 

Mean 

Total 

Centennial  Proper  Motion. 

Centennial  Proper  Motion. 

of  R.A. 

Mag. 

Number. 

°"-s"- 

5  -10  . 

io"-zo". 

>  20". 

o'  -5  '. 

5  -io  '. 

10    -20    . 

>  zo". 

h     h 

m 

o-  3 

6'6                   211 

"54 

43           " 

3 

73 

20                     5! 

«J 

3-  6 

6'3                   174 

131 

32            9            2 

75 

'9 

5 

I 

6-9 

6-4 

105 

76 

24             4 

i 

72 

23 

4 

I 

9-12 

6'2 

7* 

4' 

21                    6 

4 

56 

30              8 

6 

12-15 

57 

85 

46 

15           20             4 

53 

18            24 

5 

15-18 

6-0 

92 

64           20            6            2 

7O                 22                     6 

2 

I  8-2  I 

6-2 

162 

'34            19 

6            3 

80                  12 

4 

2 

21-    0 

6'3 

221 

176 

3> 

10 

A, 

79 

14 

5 

2 

6-3                      II2I 

822          205 

72 

23 

73            18 

7 

2 

Distribution  of  Proper  Motions  of  Stars  of  Type  II. 


Numbers  of  Stars. 

Percentage  of  Stars. 

Limits 

Mean 

Total 

Centennial  Proper  Motion. 

Centennial  Proper  Motion. 

of  R.A. 

Mag. 

Number. 

°"-5"- 

5"-,o". 

10"-2O". 

>  20". 

o"-5". 

5"-.o». 

i  o"-zo". 

>  20". 

h     h 

o  —  ^ 

m 

6-1 

132 

70 

33 

'5 

H 

53 

25 

1  I 

10 

3-  6 

6-0 

106 

68 

16 

'1 

7 

64            15            14 

7 

6-9 

6-3 

136 

67 

39 

22 

8 

49 

29            1  1 

6 

9-12 

6-1 

"5 

46 

31 

24 

H 

40 

27 

2  I 

12 

I2-!5 

6-2 

1  1  1 

5' 

26 

'9 

15 

46 

23        17 

'4 

15-18 

6-3 

114 

60 

26                  12 

16 

53 

23 

10 

'4 

18-21 

6'2 

136 

68 

33 

21                 14 

5° 

24 

16 

10 

21-24 

6-1 

124 

70 

3° 

'5 

9 

57 

24 

12 

7 

6-2 

974 

500 

234 

'33 

97 

5'i 

24 

>4i 

10 
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Comparison  of  the  above  tables  shows  au  entire  difference  in  the  distribution  of 
tlio  stars  of  Types  I.  and  II.  The  stars  of  Type  II.  are  distributed  with  extreme 
regularity  in  the  different  octants.  On  the  other  hand,  the  stars  of  Type  I.  have  a 
ver}r  marked  condensation  between  18h  and  Gh  where  the  Milky  Way  passes  through 
the  observed  area,  and  this  is  especially  the  case  with  the  stars  of  smallest  proper 
motion  (0"-5") 

Since  the  above  tables  were  prepared,  vol.  IvL,  No.  1  of  the  Annals  of  the  Harvard 
College  Observatory  has  been  received,  in  which  Professor  Pickering  gives  an  analysis 
of  the  distribution  of  the  stars  of  different  types  in  the  whole  of  the  Draper  Catalogue, 
and  concludes  as  follows :  "  The  Universe  is  thus  shown  to  consist  of  two  portions, 
first,  the  stars  of  the  first  type,  which  though  frequent  in  all  parts  of  the  sky,  pre- 
dominate along  a  certain  plane,  thus  forming  the  Milky  Way.  .  .  .  The  stars  of  the 
second  and  third  types  show  no  concentration  in  the  Milky  Way,  but  are,  in  general, 
uniformly  distributed  in  all  parts  of  the  sky.  These  two  portions  should  be  treated 
separately  in  all  discussion  of  the  structure  of  the  Universe,  such  as  studies  of  proper 
motion,  parallax,  motion  of  the  Sun  in  space,  etc."  The  tables  given  above  entirely 
confirm  Professor  Pickering's  statements,  and  extend  them  in  that  they  show  that 
the  uniformity  of  distribution  of  stars  of  Type  II.  holds  good  when  they  are  subdivided 
according  to  the  magnitude  of  their  proper  motions. 

The  relatively  large  proper  motion  of  stars  of  Type  II.  has  been  pointed 
out  by  Kapteyn  from  a  discussion  largely  of  Bradley  proper  motions ;  and  this 
peculiarity  is  borne  out  by  the  following  comparison  of  the  present  results  with  those 
given  by  Kapteyn.  A  number  of  the  stars,  enpecially  those  of  large  proper  motion, 
are  common  to  the  two  lists;  but  as  only  16  per  cent,  of  the  Groombridge  stars 
are  also  Bradley  stars,  the  two  lists  are  essentially  independent. 

Statistical  Distribution  of  Proper  Motions  of  Stars  of  Types  1.  and  II. 


Number  of  Stars  (Groombridge). 

Numbers  given  by  Kapteyu  (Bradley). 

Centennial 

Proper  Motions. 

Type  I. 

Type  II. 

Type  I. 

Type  II. 

o-  5 

822 

500 

786 

474 

5-10 

205 

234 

203 

'94 

10-20 

72 

'33 

'59 

223 

20-50 

'9 

77 

38 

'57 

>S° 

4 

20 

3 

58 

The   tables   given  above  point  very  clearly  to  the  special  suitability  of  stars  of 
Type    II.    for   researches    on  the  direction    of  the   solar   motion.     Their   distribution 


XCV1 


INTRODUCTION  TO  GROOMBHIDGE  CATALOGUE. 


in  space  appears  to  be  the  same  in  all  directions  from  the  Sun,  their  proper  motions 
to  show  that  their  mean  distance  from  the  Sun  and  distribution  with  respect  to  this 
mean  is  the  same  in  all  directions,  and,  further,  their  distances  to  be  such  that  the  effect 
of  parallactic  motion  is  considerable.  The  stars  of  Type  I.  on  the  other  hand  appear  to  be 
condensed  near  the  Milky  Way,  and  this  is  especially  the  case  with  the  stars  of  small 
proper  motion.  It  would  thus  seem  that  the  mean  distances  of  these  stars  are  different 
in  different  directions,  and  the  determination  of  the  solar  motion  from  them  to  be  a 
matter  of  increased  difficulty. 

XI.— DETERMINATION  OF  PEECESSIONAL  CONSTANT. 

The  Precessional  Constant  m. 

In  this  section  the  mean  proper  motions  are  given  for  each  three  hours  of  right 
ascension,  and  the  material  is  arranged  for  discussion  of  (a)  the  magnitude  equation 
of  Groombridge  as  compared  with  the  modern  Greenwich  observers,  (b)  a  determination 
of  the  processional  constant  m.  The  advantages  of  an  arrangement  in  groups  of  three 
hours  are  that  the  data  are  compressed  into  small  compass,  and  their  general  character 
is  more  readily  perceived  than  in  more  extended  tables. 

(a)  Mean  Proper  Motions  of  Stars  of  Different  Magnitudes  for  each  Octant. — 
The  proper  motions  in  right  ascension  having  been  first  converted  into  arc  of  a  great 
circle,  the  means  were  taken  for  all  the  stars  between  the  limits  15°-52°  of  N.P.D. 
for  each  three  hours  of  right  ascension.  No  stars  were  omitted,  and  the  results  are 
shown  in  the  following  table  : — 

Mean  Centennial  Proper  Motions  of  all  Stars  between  the  Limits,  15°-52°N.P.D. 


RiKht  Ascension. 

North  Polar  Distance. 

Limits 

of  R.  A. 

,--4-9. 

S»-o-s-9. 

6,,,0_6n,9. 

7-0-7-9. 

Sn,0-S,'9. 

,^.9. 

5m'o-5m'9. 

•"•*•» 

7*0-7-9. 

«—«»•» 

li      h 

u 

„ 

„ 

//                                   */ 

o-   3 

+  10-5 

+     8'2 

+      2'I 

+   2-5       +   3-0 

+    4^ 

+  °'5       +    »'9       +    i'4      +    i'4 

3-  6 

+    P8 

+  08 

+    i'3 

+    1-5       +  °7 

+    5'5 

+   3'3       +   2-9 

+      3-3       :      +     2'0 

6-9 

—    8-3 

—     2'0 

—    PI 

-    10       -    i-8 

+   6-4 

+   2-5       +   3-6 

+      2'5 

+     2'2 

9-12 

-10-5 

~     5'3 

—    PI 

-   27 

-  4'4 

+    3'fc 

+    i'9 

+  9-5 

+      I-l 

+     3'2 

12-15 

-   8-1 

-     4'9 

-  3-3 

-    2-8        -    3-3 

-    1-8 

—     0'2                    0-0 

-   °'3 

+    0'7 

15-18 

+    I'l 

+   0-3 

—     2'Z 

-  24 

—     O'l 

-   6-3 

O'O 

+     0'2 

—     O'2 

+   o-i 

I  8-2  I 

+   5'3 

+     P2 

+  0-6 

—     O'l 

+    ''5 

-     0'9 

O'O 

-     04 

—  0-3 

21-0 

+   5-6 

+   3'4 

+     2'O 

+     1-2 

+   0-5 

+   27 

O'O 

+   0-4 

+     07 

+   0-6 

Mean 

-0-33 

+     O'2I 

—     0'2I 

—     O'40 

—   0^69 

+   2-05 

+  0-89 

+   2-31 

+     POI 

+  .-.* 
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The  large  accidental  quantities  (e.g.  10"'5  and  others  iu  column  2,  8"'2  in  column 
3,  and  9"'5  in  column  9)  are  due  to  a  few  very  large  proper  motions.  The  tables  were 
accordingly  re-formed,  omitting  all  stars  whose  total  centennial  proper  motion  was 
greater  than  20". 

Mean  Centennial  Proper  Motions  of  Stars  between  the  Limits  15° -52°  N.P.D. 
omitting  Stars  whose  Proper  Motions  are  >20". 


Right  Ascensiou. 

North  Polar  Distance. 

Limits 

ol  K.A. 

Im_4m-9- 

5~o-5-9. 

6-.-0-6*..,. 

7n.-o-7-.-9. 

S».<^.9. 

im-4m'9. 

8n,o-8n.-9. 

jm-0  jm.j. 

6"«  9. 

7»o-7H>9. 

h      h 
0-   3 

+0-6 

+  o:5         +  1-8 

+  i's 

+0:- 

+I:_ 

+  1-8 

+  ••5 

+  1-4 

+  l"l 

3-  6 

+  O-2 

+  0-8         +1-1 

+  PO 

O*y 

+  2-6 

+  3'3 

+  2-3 

+  2-0 

6-  9 

-3'4 

—  i-8         -1-3 

—  I'D 

-p8 

+  4'i 

+  2-1 

+  2-9 

+  2-2 

+  2'2 

9-12 

-4-6 

-3'3         -27 

—  2-1 

-3-1 

+  0-5 

+  1-8 

+  1-2 

fo-7 

-r-1'3 

12-15 

—  PO 

-4-3         -2-6 

-17              -17 

-''5 

-0-6 

—  O'2 

—  o-i 

—  o-i 

15-18 

+0-3 

-0-6 

-1-6 

~  ''5 

—  o-i 

-17 

-07 

O'O 

+  0-1 

I  8-2  I 

+  2-2 

+  0-7 

-(-0-5 

+0-4 

—  o-i 

-3'3 

+  0-5 

+  0-3 

—  o-i 

+  O'I 

21-    0 

+  3-2 

+  2'8 

+  i-5 

+  1-1 

+  0-8 

-t-2'O 

-0-4 

-f-o-6 

+0-7 

+  °'5 

Mean 

-0-3I 

—  0-65 

—  0-41 

—  0-29 

-0-55 

+  0-52 

+  0-85 

+  0-99 

-r-o-86 

+  0-90 

The  solar  motion  is  shown  very  clearly  in  each  column  of  these  tables,  and  will  be 
fully  considered  in  Section  V.  Taking  the  results  of  the  latter  table  as  being  more  free 
from  accidentally  large  proper  motions,  the  means  in  R.A.  are  as  follows  : — 


Mags. 


1-0-4-9 
5-0-5-9 
6-0-6-9 
7-0-7-9 
8-0-8-9 


-0-31 
-0-65 
-0-41 
-0-29 
-0-55 


No.  of  Stars. 
200 

454 
1003 

1239 
811 


The  effect  of  solar  motion  in  Right  Ascension  being  eliminated  by  taking  simple 
means,  the  general  agreement  of  the  results  for  all  magnitudes  shows  that  Groombridge's 
magnitude  equation  was  substantially  the  same  as  that  of  the  modern  Greenwich  observers. 
While  the  resulting  quantities  in  R.A.  may  arise  from  systematic  errors,  erroneous  pre- 
cession, or  an  accumulation  of  large  proper  motions  about  12h,  those  in  N.P.D.  are 
mainly  to  be  attributed  to  the  solar  motion.  Detailed  consideration  of  these  points 
follows. 

(b)  The  Precessional  Constant  m. — The  agreement  of  the  mean  proper  motions  in 
right  ascension  for  stars  of  different  magnitudes  suggests  that  this  method  may  be  used 
for  a  determination  of  the  processional  constant  m.  Omitting  stars  of  centennial  proper 
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motion  >20",  and  all  stars  within  15°  of  the  pole,  we  obtain  the  following  table  of 
mean  proper  motions  in  zones  of  N.P.D.  for  each  three  hours  of  right  ascension  : — 

Mean  Proper  Motion  in  Right  Ascension  for  all  Stars  whose 
Centennial  Proper  Motion  is  <20". 


>5°-*5°. 

*5°-35°- 

35°-45°- 

45°-5*°- 

h      b 

o-  3 

+    2-32 

+    179 

+  o'W 

+  o'-8  1 

3-6 

+    1-82 

+  0'53 

+    0-97 

+   0-32 

6-9 

—   0-82 

—  072 

-    ''99 

-    178 

9-12 

-    1-65 

-   2-56 

-    1-86 

—     4'2O 

12-15 

-    178 

-    17' 

-   2-36 

-    3'54 

•  15-18 

-  °'34 

-  0-68 

-    1-16 

-    '"57 

I  8-2  I 

+     I-2I 

+     P02 

+  0-65 

—   0-08 

21-24 

+     2-*4 

+     171 

+   i'3° 

+  0-91 

Mean 

+     0-38 

—     0-05 

-  °'44 

-    i'H 

The  large  value  of  the  mean  — 1"'14  for  the  zone  45°-52°  calls  for  some 
examination.  The  question  arises  whether  it  is  due  to  systematic  error  in  the  Groom- 
bridge  Catalogue  at  this  N.P.D.  or  whether  it  may  be  attributed  to  those  inequalities  in 
the  distribution  of  the  stars  and  their  proper  motions  to  which  attention  was  drawn  in 
the  last  section.  At  Oh  this  zone  is  very  near  the  Milky  Way,  and  at  12h  a  long  way  from 
it,  and  an  analysis  of  the  mean  proper  motions  in  this  zone  from  stars  whose  total  proper 
motions  lie  between  certain  limits  shows  the  following  differences  :— 

Analysis  of  Mean  Proper  Motions  for  Zone  45°  —  52°. 


R.A. 

o"-5". 

5"-io". 

io"-zo". 

b       b 

o-  3 

// 

94         —  o'oi 

23              +     2MO 

1  6         4-  377 

3-6 

76         -f-  o-oi 

33         +  0-24 

4         +   2-83 

6-9 

80         —  0-85 

3'         -   3-°9 

1  6         —5-12 

9-12 

40         -    1-32 

35         -   3-87 

22              —     9-96 

12-15 

50         —   no 

24         -    4-63 

15              -1075 

15-18 

46          -  0-33 

21               -     1-38 

10         -   7-40 

I  8-2  I 

294         —  o-ii 

58          —   0-18 

12              +     1-53 

21-    0 

160         +   o-oi 

30         +   3-66 

7         +  973 

This  table  shows  the  irregularity  in  the  distribution  of  the  stars  of  large  and  small 
proper  motion.  Thus,  between  21h  and  3h,  where  the  solar  motion  gives  positive 
motion  in  right  ascension,  the  numbers  of  stars  are  in  the  ratio 

77  :  16  :  7, 

while    between  9h   and    15h,  where   the  solar  motion  gives  negative  motion  in  right 
ascension,  these  numbers  are  in  the  ratio 

48  :  23  :  20. 
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The  large  negative  proper  motions  at  12h  thus  have  a  very  considerable  effect  on  the 
mean,  and  tables  corresponding  to  the  one  on  p.  xcviii.  have  been  formed  for  the  other 
zones  in  which  the  stars  chosen  are  limited  to  those  with  proper  motions  of  less  than 
10"  a  century  and  5"  a  century  respectively.  The  former  appears  to  be  a  sufficiently 
ample  limit,  but  the  latter  is  probably  too  small. 

Mean  Proper  Motion  in  Right  Ascension  for  all  Stars  whose 
Centennial  Proper  Motion  is  <  1 0". 


,5°-25°. 

^ 

35°-45°- 

45°-52°- 

o-  3 

+    i  "85                         +    178 

+  o'6o 

+  o:40 

3-6 

+   i'5S                        +  o-3« 

+  0-50 

+  0-08 

6-9 

-   0-87 

—  0^64 

-   1-66 

-    '  49 

9-12 

-    1-48 

—    1-63 

-    '7' 

I2-I5 

-  0-24 

-   1-86 

-   «-I4 

15-iS 

-  0-42 

—   0-65 

—    nj 

—  o  70 

I  8-2  I 

+  0-81 

+  0-51 

+  0-51 

—    OM2 

21-24 

+    1-69 

+   1-31 

+  °'93 

+  o'SS 

Mean 

+   0-36 

—    O'll 

-  0-41 

-  073 

Mean  Proper  Motions  in  Right  Ascension  for  all  Stars  whose 
Centennial  Proper  Motion  is  <  5". 


'5°-*5°. 

*5°-35°. 

35°-45°- 

45°-5*"- 

h     h 
o-  3 

+    i  "13 

+    IV3« 

+  °:43 

i/ 
—    O'OI 

3-6 

+    1-27 

+  0-13 

+   0-38 

+  o-oi 

6-9 

—   0-46 

—  0-63 

-  0-95 

—  0-85 

9-12 

-  o-75 

-  o'66 

—  0-70 

-    i'3* 

12-15 

—  0-63 

-   1-36 

—  080 

—   no 

15-18 

-  0'37 

—  0-67 

-   0-85 

-  °'33 

1  8-2  I 

+   i  '07 

+  °'37 

+  °'33 

—    O'l  I 

21-24 

+    i  '07 

+  077 

+  0-68 

+  o-oi 

Mean 

+  °'Z9 

—  0-09 

—   0-19 

—  0-46 

Collecting  the  results  we  find  for   the  mean    proper  motions   in  the  four  zones 
the  following  differences  : — 


Limits  of  P.M. 

«s'-»s'. 

*5°-35°. 

35*-45°- 

45°-5*°. 

0-2O 
O-IO 

o-  5 

+  0-38 
+  0-36 
+  0-29 

—    0-05 
—    O'l  I 
—   o'oq 

-  o'W 
—  0-41 

-  0-19 

-    1-14 

-   «73 
—   0-46 

Adopted  values 

-1-  0-30 

—    O'lO 

—  0-30 

—  o-6o 
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It  would  seem  that  the  differences  in  the  mean  values  for  the  different  zones  shown 
in  the  table  on  p.  xcviii  may  be  partly  ascribed  to  the  inequalities  in  the  distribution 
of  stars  with  large  proper  motions,  and  therefore  the  adopted  values  given  in  the 
last  line  have  been  taken  as  the  resulting  mean  proper  motions  for  these  zones. 

These  adopted  values,  when  corrected  for  the  systematic  errors  of  Groombridge's 
Catalogue,  form  corrections  Am  cos  $o  to  the  adopted  centennial  value  of  the  precessional 
constant  m,  $o  being  the  mean  declination  for  each  group. 

The  following  table  gives  the  corrections  to  reduce  Groombridge's  Catalogue 
to  the  systems  of  Newcomb,  Auwers,  and  Boss.  The  comparison  with  Newcomb 
has  been  made  directty,  that  with  Auwers  is  derived  from  his  recently  published  tables* 
(the  results  of  the  new  reduction  having  been  sent  to  him  in  advance),  and  that  with 
Boss  by  applying  the  corrections  Boss-Newcomb  for  1810,  derived  from  Ast.  Journ. 
531-2,  to  the  corrections  Newcomb-Groombridge. 


N.P.D. 

Newcomb-Groomb. 

Auwers-Groorab. 

Bosa-Groomb. 

Boss-Newcomb. 

0 

s 

H 

a 

8 

10                              +    -15 

+     -21 

-j-    'OO 

—        '09 

'5 

+     '12 

+  J>4 

+  -II 

—     '01 

20 

+     -06 

+   -06 

+   -06 

•oo 

25 

+     -03 

-   '03 

+     -02 

—     '01 

3° 

—     'O2 

-   '03 

-   -oi 

+  -oi 

.    35 

—     "03 

-   -03 

—     '01 

+     -02 

40 

—     '05 

—   -04 

-  -03 

+    -02 

45 

-     '06 

-   -06  ' 

-  -03 

5° 

-     -°3 

-   -08 

—    -oi 

+     -02 

As  Newcomb's  Catalogue  has  been  used  in  the  reductions,  and  as  corrections  to  the 
equinoxes  of  the  Greenwich  catalogues  have  been  applied  to  bring  them  into  agreement 
with  this  system,  we  shall  adopt  the  corrections  given  by  the  direct  comparison 
with  Newcomb  as  follows  : — 


Zone.        Corr.  to  Groombridge. 


15-25 


+  •070 

— 'OIO 


Corr.  to 
Centennial  P.M. 

• 

-'45 
+  •10 


Zone         Corr.  to  Groombridge. 


35-45 
45-52 


—  '050 

—  •040 


Corr.  to 
Centennial  P.  II. 

+'•60 

+  •55 


Applying  these  systematic  corrections  to  the  adopted  values  given  above,  we  obtain 
the  following  equations  for  A?«, : — 

o        o  « 

Zone  15-25                          -34Am=— '15  Wt.  3 

„     25-35                          '5oA?n=      -oo  „    4 

„     35-45                         -64Am=+-30  „    8 

,,    45-52                          7sAwi=—  -05  „    7 

*  Ta/eln   zur   Hedmt-ton   von   Sterncataloyen   avf  das  System  des   Fundarnentalcatalogs  des  Berliner 
Jahrltuchs.     Kiel,  1904. 
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The  solution  of  the  above  equations  gives  Am  =  +"'13  as  the  centennial  correction  to 
the  Struve- Peters'  value  of  m,  or  +"'65  to  Newcomb's  value.  If  the  right  ascensions  of 
Groombridge  had  been  reduced  to  Auwers's  system  by  the  corrections  given  by  him,  the 
deduced  value  of  m  would  have  been  about  0"'2  per  century  larger,  and  reduced  to 
Boss's  system  about  0"'4  smaller. 

The  Precessional  Constant  n. 

To  determine  the  value  of  the  precession,  we  should,  if  we  could  pick  them 
out,  use  stars  so  distant  that  they  are  unaffected  by  the  solar  motion.  Let  X,  Y,  Z 
be  the  centennial  displacement  of  the  Sun  relative  to  any  class  of  stars,  and  let  An  be 
the  correction  required  by  the  precessional  constant  n.  Then  m  will  require  a 
correction,  An  cot  e,  where  e  is  the  obliquity  of  the  ecliptic,  and  each  star  will  give 
rise  to  two  equations : 

X  sin  a  —  Y  cos  a  +  An  (cot  <  cos  8  +  sin  a  sin  8)          =       yu,  i       (i.) 
and  X  cos  a  sin  8  +  Y  sin  a  sin  8  —  Z  cos  5  +  An  cos  a  =  —  //  J       (ii.) 

If  the  stars  were  so  distant  that  the  displacement  of  the  Sun  relative  to  them 
were  zero,  X,  Y,  and  Z  would  vanish,  and  the  above  equations  would  give  A«. 
Apart  from  errors  of  observation,  M  and  M'  would  be  entirely  resolved  into  corrections 
to  the  adopted  precession.  If,  on  the  other  hand,  we  are  dealing  with  a  class  of 
stars  near  the  Sun,  the  displacements  X,  Y,  Z  will  be  large,  and  only  a  trifling 
part  of  the  proper  motions  M  and  M'  will  be  due  to  error  of  precession. 

In  this  section  the  stars  are    divided    into  groups    according  to    the    magnitude ' 
of   their  proper  motion,  and    the    value  of    the  precessional  constant    n    is    deduced 
from   the    consideration    that   stars    of    small    and    large   proper   motion    should   give 
the  same  value  of  the  ratio  X  :  Y. 

The  limitation  of  Groombridge's  observations  to  within  52°  of  the  pole  would 
make  the  normal  equations  derivable  directly  from  equation  (ii.)  unsatisfactory, 
and  also,  though  not  quite  to  the  same  extent,  the  equations  derivable  from  (i.). 
In  both  cases  X  and  An  would  be  difficult  to  separate. 

Instead  of  treating  ATI  as  an  unknown  quantity  to  be  determined  directly, 
equations  have  been  formed  giving  the  coordinates  of  the  apex  of  the  solar  motions 
for  stars  with  proper  motion  (l)  between  0"  and  5";  (2)  between  5"  and  10";  (3) 
between  10"  and  20";  and  (4)  >  20"  on  two  suppositions: 

First,  basing  the  proper  motions  on  the  centennial  value  of  the  Struve-Peters' 
constants  of  precession,  viz.  : — 

>n  =  4607'  "63  » 


en 
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Second,    basing    the    proper   motions   on     the   centennial    value    of    Newcomb's 
constants  of  precession,  viz.  : — 


m  —  4607"' 1 1 


n  =  2005  -i  i. 


This  latter  object  was  affected  by  applying  a  correction  of  +  0//<52  cos  S  +  0"'53  sin  S 
sin  a  to  the  centennial  proper  motions  derived  from  the  right  ascensions  and  of  +  0"'53 
cos  a  to  those  derived  from  the  declinations.  Roughly  speaking,  this  change  in  the 
precession  adds  +  0"'04  to  the  value  of  X  derived  from  the  right  ascensions  and  +  0"'65  to 
the  value  derived  from  the  declinations.  The  actual  values  found  for  X  and  Y  are 
as  follows  : — 


Right  Ascensions. 

Declinations. 

Limits  of  P  M. 

Struve-Peters. 

Newcomb. 

Struve-Peters. 

Newcombe. 

X 

Y 

X 

Y 

X 

Y 

X 

Y 

>     20 

+  z':87 

—   2  I  '83 

+  V25 

—  21-85 

+  o"-28 

—  20-88 

+  0-92 

—  20-89 

10-20 

+  Q-54 

-      7^2 

+  °'95 

-     7-65 

—  0-60 

-    8'54 

+  O'l  I 

8-54 

5-10 

—  0-29 

-      3'68 

+  0-09 

-    374 

—  0-50 

-    3'46 

+  0-14 

-    3-46 

0-5 

—  o-io 

—    ro2 

+  0-25 

—       I'22 

-0-43 

—    0-70 

-f-  O'20 

—    0-70 

0-5 

—  0-05 

—    0-92 

+  0-38 

—    0-92 

—  0-42 

—    0-8  1 

•+-  0-20           —      O'8l 

Dividing  X  by  Y  to  get  the  R.A.  of  the  apex  of  the  Sun's  motion  ( =y  =  cot  A  \  the 
divergence  in  the  values  of  A  for  the  smaller  proper  motions  is  shown  in  the  following 


table : — 


Right  Ascension  of  the  Apex  of  the  Sun's  Motion  from  Stars  whose 
Total  Proper  Motion  lies  between  certain  Limits. 


Right  Ascensions. 

Declinations. 

Combined  Results. 

Proper  Motion 

Struve-Peters' 

Newcomb's 

Struve-Peters' 

Newcomb's 

Struve-Peters' 

Newcomb's 

Precession. 

Precession. 

Precession. 

Precession. 

Precession. 

Precession. 

>    20 

277°i 

27H 

270° 

271° 

275° 

276* 

10-20 

*74 

277 

266 

271 

270 

*74 

5-10 

265* 

272 

262 

272J 

264 

272 

0-5 

(264^ 
1  267 

(  28iJ 

1    292 

1  *38 
1  244 

(  286 
1  284 

|256 

1  259 

(282 
(  288 

For  the  stars  0"-5"  two  results  are  given :  in  the  first  case  equal  weight  was  given 
to  each  star,  in  the  second  equal  weights  were  given  to  equal  areas  of  the  sky. 
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From  inspection  of  the  above  table  it  will  be  seen  that  whereas  the  values  of  A 
based  on  the  Struve-Peters'  constants  of  precession  diminish  with  the  magnitude  of  the 
proper  motions,  especially  those  depending  on  declination,  the  values  of  A  depending 
on  Newpomb's  constants  increase  with  the  magnitude  of  the  proper  motions. 

Thus  a  correction  of  about  one-third  of  the  difference  of  the  two  values  will  make 
a  very  good  agreement  between  the  stars  of  large  and  small  proper  motions  both 
for  the  right  ascensions  and  declinations. 

In  the  last  section  a  correction  of  +0"'65  was  found  to  Newcomb's  centennial 
value  of  m  (4607"'ll)  which  implies  a  correction  to  n  of  £$  x  0"'65  or  +  0"'28,  and  the 
present  reasoning  requires  a  correction  to  the  same  constant  of  about  ^  x  0"'53  or  +  0"'17. 
We  have  adopted  as  the  correction  to  n,  +  0"'20  and  to  m,  +  0"'46,  giving  for  the 
centennial  values  of  the  precessional  constants  m  and  n  for  1850 


M=2005    '31 


that  is  an  increase  to  Newcomb's  value  of 


The  following  values  of  A  corrected  for  this  new  value  of  the  precession  and  the 
systematic  correction  Aaa  (p.c.)  as  explained  above,  may  be  compared  with  the  corre- 
sponding quantities  on  the  opposite  page. 


Centennial  P.  M. 

R.A. 

Dec. 

Combined  Result. 

>20 

278 

27°2 

*7°5i 

IO-2O 

276 

269 

*73i 

5-io 

269| 

168} 

269 

o-  5 

1  277 
U«3i 

j*65| 
1  *68f 

f*73 
U?8 

For  comparison  with  the  new  value  of  n  for  1850  the  following  values  are  taken 
from  Newcomb's  memoir,  A  New  Determination  of  the  Precessional  Constant,  p.  10  : — 


Hessel  I. 
Bessel  II. 
Peters 
Leverrier 
Oppolzer 
L.  Strove 


20-0413 
20-0553 
20-0564 
20-0524 
20-0515 
20-0452 


Newcomb  (prelim,  value)    ...  20-0479 

Dreyer          ...         ...          ...  20-0546 

Bolte             20-0537 

Newcomb     ...          ...          ...  20-0511 

Dyson  and  Thackeray         ...  20-0531 
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XII.— THE  SOLAR  MOTION. 

The  difficulties  which  are  inherent  in  the  determination  of  the  direction  of  the 
solar  motion  are  illustrated  to  some  extent  in  the  statistics  of  the  distribution  of  the 
stars,  pp.  xci-xcv.  We  found  there — 

(i.)  Want  of  uniformity  in  the  distribution  of  the  stars, 
(ii.)  Want  of  uniformity  in  the  distribution  of  the  proper  motions. 

To  elucidate  the  extent  of  the  uncertainty  of  the  result  which  might  be  expected 
from  these  indications  of  systematic  differences  in  the  distances  of  the  stars  in  different 
parts  of  the  sky,  separate  determinations  of  the  direction  of  the  solar  motion  are  made 
in  this  section  for  — 

(i.)  Stars  between  definite  limits  of  proper  motion, 
(ii.)  Stars  of  different  magnitudes, 
(iii.)  Stars  whose  spectra  are  of  Types  I.  and  II. 

As  regards  the  formulae  to  be  used,  the  simple  and  convenient  method  introduced 
'by  Airy  has  been  employed.  If  X,  Y,  Z  are  the  co-ordinates  of  the  solar  apex,  then  each 
proper  motion  in  right  ascension  leads  to  an  equation  of  the  form 

X  sin  a  —  Y  cos  a  =  fJ. ; 

and  each  proper  motion  in  north  polar  distance  to  an  equation  of  the  form 

X  cos  a  sin  6  -\-  Y  sin  a  sin  8  —  Z  cos  8  =   —  //.'. 

Also  if 

M  =  the  parallactic  motion  of  a  star  90'  from  the  apex  of  the  sun's  way, 
A  =  the  Right  Ascension  of  the  solar  apex, 
D  =  the  declination  of  the  solar  apex, 

then 

X  =  M  cos  D  cos  A. 
Y  =  M  cos  D  sin  A. 
Z  =  MsinD. 

The  data  on  which  the  solutions  are  based  are  as  follows  : — Nine  stars  of  extremely 
large  proper  motion  have  been  entirely  omitted. 

All  the  stars  whose  proper  motions  are  greater  than  20"  per  century  have  been 
treated  separately,  equations  of  condition  being  obtained  for  each  star,  and  normal 
equations  formed  and  solved  in  the  usual  way. 

For  stars  whose  proper  motions  are  less  than  20"  a  century  means  of  the  proper 
motions  in  right  ascension  and  north  polar  distance  have  been  formed  for  all  the  stars 
in  areas  approximately  10°  square  according  to  the  following  scheme  :— 
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Limits  of  N.P.D. 

Extent  of  li.A. 

Number  of  Ar.-.i  -. 

0                0 

h 

5-'  5 

15-25 

2 
li 

12 

16 

25-35 

I 

«4 

35-45 

45~52 

j 

3* 

48 

The  thirty-four  stars  within  5°  of  the  pole  have  been  omitted.  When  two  stars 
appear  to  have  a  common  proper  motion  they  have  been  treated  as  one  star. 

There  will  be  found  at  the  end  of  this  section  a  list  of  the  nine  stars  with  proper 
motions  too  large  to  be  used,  a  list  of  the  stars  with  proper  motions  greater  than  20"  a 
century,  also  the  mean  proper  motions  in  right  ascension  and  declination,  omitting  the 
stars  of  large  proper  motion,  for  each  of  the  132  areas  into  which  the  sky  from  the  pole 
to  N.P.D.  52°  has  been  divided.  The  data  for  the  further  subdivisions  (e.g.,  Types  I. 
and  II.  stars,  &c.)  are  not  given  for  each  group,  but  mean  proper  motions  for  every  3h 
of  R.A.  for  the  separate  zones  are  given  for  stars  of  Types  I.  and  II.  All  these  proper 
motions  are  based  on  the  Struve-Peters'  constants  of  precession. 

The  following  solutions,  however,  depend  on  proper  motions  deduced  with  the 
new  value  of  the  precession  (p.  ciii.)  and  corrected  further  by  the  systematic  correc- 
tions in  R.A.  given  on  p.  c.  All  the  proper  motions  in  the  following  solutions  are 
centennial  proper  motions. 


The  general  character  of  the  normal  equations  is  shown  by  the  following  example 
found  for  the  4001  stars  whose  proper  motions  are  <20",  giving  equal  weight  to  each 
star  :— 

From  Rigid  Ascensions. 

195-8  X+   24-6  Y=  -      6*3  i 
24-6  X  +  205'2  Y=—  4390) 


From  Dei-lina/inn*. 

133-8  X-    12-9  Y-   43-2  Z=-"iS'4i 

—  12-9  X+  122-6  Y  +    16-9  Z=—  202-9 

—  43-2  X  +    16-9  Y+144'4  /=  +168-1  J 

from  RiijJtt  Axr'.-itsions  anil  Declinations. 

+  329-6  X  +  11-7  Y-  43-2  Z=-  24-7 
+  117  X+3277  Y+  16-9  Z=  -641-9 
-  43-2  X+  16-9  Y+144'4  Z=  +168-1 
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General  Solution.     Proper  Motions  o"-2o".     400 1  Stars. 
(Equal  weight  to  each  slur.) 


X.                         V.                         Z.                     M. 

A. 

D. 

From  E.A. 

+  °'33             ~~  2"oo 

276 

0 

„     Declination   .  .  . 

+  0-13             -  1-85             +  1-43 

274 

38 

E.A.  and  Declination 

+  0-19             —  1-90             -i-  1-47             2-40 

275 

38 

Proper  Motions  o"  —  20".     4001  Stars. 

(Equal  weights  to  equal  areas.) 

//                        a                       n                     a 

0 

o 

From  E.A. 

+  0-13              —  2-30 

273 

... 

„     Declination  ... 

+  o-oi              —  1-90             +  1-27 

270 

34 

R.A.  and  Declination 

+  0-09              -  2-09              +  1-27             2-55 

272 

3' 

(i.)  Solutions  according  to  Magnitude  of  Proper  Motion. 

(a.)  Proper  Motion  o"-5".     2885  Stars. 

(Equal  weight  to  each  star.) 

x                 y                 z              M. 

A. 

D. 

From  E.A. 

•4-  0-13             —  1-04 

277° 

... 

,,     Declination  ... 

—  0-07             —  0-70             +  0-68 

264^ 

44 

E.A.  and  Declination 

+  0-05             —  0-91             +  0-74             1-17 

273 

39 

(Equal  weights  to  equal  areas.) 

X                         Y                        Z                     M. 

A. 

D. 

,i                                          n                                         ti                                     u 

• 

0 

From  E.A. 

+  O-22                    —   0-92 

283! 

,,     Declination  ... 

—  o  02              —  0-81               4-  0-58 

26S| 

35 

E.A.  and  Declination 

-f  0-12              -  0-86              +  0-58              1-08 

278 

34 

(b.)     Proper  Motion  5"-io".     800  Stars. 

o 

From  E.A. 

—  0-04             —  3-68 

269* 

„     Declination  ... 

—  o-io             —  3-46             +  2-61 

268$ 

38} 

E.A.  and  Declination 

—  0-05           -  3-56           +  2-69          4-47 

269 

37| 

(c.)     Proper  Motion  io"-2o".     316  Stars. 

From  E.A. 

+  0-8  1               -  f-63                  .".. 

27^ 

0 

„     Declination  ... 

-0-14              -8-54             +3'33* 

269 

21 

E.A.  and  Declination 

+  0-45              -  7-92              +  3-20             8-36 

273i 

22 

(d).  Proper  Motion  >2o".      163  Stars. 

From  E.  A. 

+  3-10              —21-83 

278 

O 

„     Declination  ... 

+  0-67              —20-88             +12-62 

272 

3' 

E.A.  and  Declination 

+  2-12              -21-51             +  12-74          25'11 

275l 
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The  stars  from  10"-20"  give  a  very  small  value  for  D,  and  when  the  results 
are  combined  for  stars  with  proper  motions  greater  and  less  than  10"  per  century,  it 
is  found  that 

D  =  27°  from  stars  of  p.m.  >  10" 


(ii. )  Solutions  for  Stars  of  Different  Magnitudes. 

A  determination  was  made  for  stars  brighter  than  6m'5,  excluding  those  whose 
proper  motion  was  greater  than  20"  a  century,  and  gave  the  following  results  : — 

Stars  of  6m>5  and  briyliter,  p.m.  o"-2o".      1382  Start. 

X  Y  Z  M.  A.  D. 

From  R.A. 

„     Declination  . . . 
R.A.  and  Declination 

Rigorous  .solutions  have  not  been  made  for  the  separate  magnitudes,  but  the 
following  rough  determinations  within  the  limits  15°-52°  N.P.D.  from  the  tables  on  p. 
xcvii.  are  of  interest.  Equal  weight  has  been  given  to  each  octant  and  the  sine  and 
cosine  of  the  mean  declination  have  been  taken  as  0'8  and  0'6.  Stars  of  proper  motion 
>20"  a  century  have  been  omitted. 


H 

—  o'o; 

-  2-64 

H 

« 

269 

o 

+  O'l  i' 

-2-14 

+  i'5° 

... 

*73 

35 

O'OO 

-2-47 

+  1-51 

2-90 

270 

3* 

Mags.  rom-4m-9.     200  Stars. 
X.  Y.  Z. 


M. 


From  R.A. 

„     Declination  ... 
R.A.  and  Peclination 


From  R.A. 

„     Declination  ... 
R.A.  and  Declination 


From  R.A. 

„     Declination  ... 
R.A.  and  Declination 


From  R.A. 

„     Declination  ... 
R.A.  and  Declination 


-  1-67 
-0-94 
-1-46 


-  272 

-  376 

-  3-02 


+  0-87 
+  0-87 


3-96 


Mags.  5m'o-5m'9.     454  Stars. 


—  o'oi 

—  0'22 

—  0*09 


-2-83 
-  2-86 
—  2-84 


i '4-3 


Mays.  6m-o-6m'9.  1003  Stars. 


'+  0-52 

+  O'o8 
+  0-36 


-  2'53 

—  2'02 


-  *'39        +  '•>; 

Mags.  7""o-7m-9.      1239  Stars. 


2-85 


—  0-07 


-  1-50 

-  '74 


i '4° 


A. 

132° 

266 


270 

*65l 
268 


2-24 


272 

278 


286 

*67i 
280 


D. 


16 


26! 
27 


37i 
33 


43 
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Mags.  8m-o-8m-9.     811  Siars. 
X.  Y.  Z.  M.  A.  D. 

From  R.A.  ...         —  o'o6  —  r8i  .'.'.  .'.'.  268° 

„     Declination  ...          +0-27  —  1-54  +  1-57  ...  280  \t>\ 

R.A.  and  Declination         +006  —  1-70  +  I-57  2'32  27*  43 

The  most  remarkable  feature  of  the  above  Table  is  the  progressive  increase  of  D  as 
fainter  stars  are  taken.  The  agreement  of  the  results  from  right  ascensions  and 
declinations  is  throughout  satisfactory,  so  that  there  is  no  reason  to  suppose  the  result 
is  due  to  any  systematic  errors  of  the  observations. 

The  results  may  be  compared  with  those  from  Bradley 's  stars  given  by  Newcomb, 
A  New  Determination  of  the  Precessional  Constant  (pp.  31  and  32). 

(iii.)  Solutions  for  Stars  of  Spectral  Types  I.  and  II. 

The  stars  of  Type  I.  and  II.  are  obtained  from  the  Draper  Catalogue  as  explained 
on  p.  xciv. 

Stars  of  Type  I. 
p.m.   <2o".     Mean  Mag.  6-3.      iioo  Stars. 

X.  Y.  Z.  M.  A.  D. 

From  R. A.  ...     +  criz  —  2^48  .'..  .'.'.  273" 

,,     Declination       ...      —  0-34  —  1-85  -f  o'88  ...  263  25 

R. A.  and  Declination  ...      —  o'oj  —  2'2,  -f  0^95  2^44  269  23 

The  Table  on  p.  xciv.  shows  how  uniformly  the  stars  of  Type  II.  are  distributed 
over  the  part  of  the  sky  with  which  we  are  concerned.  The  proportion  of  stars 
between  different  limits  of  proper  motion  is  also  very  regular.  On  this  account  these 
stars  would  seem  to  be  very  suitable  for  a  determination  of  the  direction  of  the  Sun's 
motion,  as  the  natural  inference  from  their  symmetrical  distribution  both  in  numbers 
and  proper  motions  is  that  they  are  actually  in  space  distributed  symmetrically  with 
reference  to  the  Sun. 

Stars  of  Type  II. 

p.m.   <2o".     Mean  Mag.  6m-2.     866  Stars. 

X.  Y.  Z.  M.  A.  D. 

From  R.A.  ...     +  0-05  —  2-28  .'..  .'..  271 

,,     Declination       ...      +  0^25  —  2-20  +  1-65  ...  276  37 

R.A.  and  Declination ...      +  0^13  —2-23  +  r66  2-79  273  37 
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p.m.  2o"~4o".  89  Stars. 

X.                       V.  /.  M.  A.                D. 

From  R.  A.                 ...     +"i-o               —  '19-3  ".  .'.'.  273° 

„     Declination       ...     +0-9               —20-0  +  13-1  ...  272^           33 

R.  A.  and  Declination  ...     +  o°9               —  '9'6  +  i3'o  23')  27*J           34 


Remainder  of  Stars,  omitting  those  used  in  Solutions  for  Types  I.  and  II. 

p.m.   <2o".     2035  Stare. 
X.  Y.  Z.  M.  A.  D. 

From  E.A.  ...     4-  0-35  —  'j-yj  .'..  ..'.  280 

„     Declination       ...      +  0-35  —  170  +  1-56  ...  282  42 

R.A.  and  Declination  ...     +0-33  —  r8i  +  1*58  2-42  280  41 

This  solution  is  formed  by  taking  the  stars  used  for  Types  I.  and  IF.  out  of  the 
general  solution  of  4001  stars  p.m.  0"-20"  on  p.  cv. 

As  referring  generally  to  the  different  solutions,  another  discordance  to  which 
attention  should  be  drawn  is  that  the  value  of  A,  derived  from  the  right  ascensions, 
is  smaller  when  found  from  the  stars  between  6h-18h  than  those  between  18h-6h. 
The  values  found  are  — 

6h-iS''.  i8h-6h. 

«  o 

262  288  Stars  of  proper  motion    >2o". 

250  284  Stars  of  Type  II.  of  proper  motion  >  20". 

270  277  Stars  of  proper  motion  i  o"-2o". 

264  276  Stars  of  proper  motion    5"-io". 

The  following  seem  to  be  the  noticeable  features  in  the  above  values  of  the  position 
of  the  apex  of  the  Sun's  way  from  the  different  groupings  of  the  stars  : 

1.  The  systematic  difference  in  the  results  given  by  stars  of  Type  I.  and  Type  II. 

2.  Faint  stars  give  large   values   of  A    and    D,  while   the    brightest   stars   give 

small  values. 

3.  The    progressive    values    of    D    under   the    groupings   arranged   according    to 

magnitude. 

4.  Large  as  compared  with  small  proper  motions  give  a  small  value  of  D. 

5.  The  small  value  of  D  given  by  the  group  of  stars  limited  to  10"-20". 

In  the  following  table  all  these  different  values  of  the  position  of  the  apex 
are  collected  together. 
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Position  of  the  Sun's  Apex  from  Different  Groups  of  Stars. 

M  A.  D.  Nt°'r°f  General  Remarks. 

General  values,  P.M.  o"  to  20". — Zone  5°  to  52°. 

•  o 

2'4°  Z75  3°  1  Equal  weight  to  each  star. 

2-55  272  31  j  „      weights  to  equal  areas. 

Values  according  to  Type  of  Spectrum. 
i 
2-44  269  23  MOO  Type  I.  \ 

279  273  37  866  „  II.  Equal  weight  to  each  star. 

2-42  280  41  2O35  Remainder' 

Values  according  to  size  of  P.M. — Zone  5°  to  52°. 

P.M. 

Equal  weight  to  each  star. 
,,  weights  to  equal  areas. 
„   weight     to  each  star. 


ri7 

roS 

273 
278 

39  1 
34  J 

2885 

//  n 

0-5 

4'47 

269 

37i 

800 

5-10 

8-36 

273^ 

22 

316 

IO-2O 

25-11 

275i 

3°J 

163 

>2C 

23'5 

272i 

34 

89 

Type  II.  >20 

Values  in  order  of  magnitude. — Zone  15°  to  52°. 
Mag. 


in       m 


3-96 

245 

16 

200 

1-0-4-9  ' 

3-18 

268 

*7 

454 

5-0-5-9 

2-85 

278 

33 

1003 

6-0-6-9 

2-24 

280 

38| 

1239 

7-0-7-9 

2-32 

272 

43 

8n 

8-0-8-9 

Equal  weights  to  equal  areas. 


From  a  general  consideration  of  these  values  of  the  solar  apex  the  concluded  value 
from  this  discussion  is 

A  =   275°  D  =   +  37° 

Before  leaving  this  subject,  it  may  be  well  to  set  down  the  actual  effects  caused  by 
the  alteration  in  precession,  and  by  systematic  corrections  on  the  values  of  the  co- 
ordinates of  the  position  of  the  apex  of  the  sun's  motion,  and  for  this  purpose  we  will 
take  the  general  solution  of  4001  stars  with  centennial  proper  motions  ranging  between 
0"  to  20". 

1.  If  Newcomb's  precession  had  been  used  the  value  of  A  would  have  been  279° 
and  D  would  be  unaltered. 

'2.  The  systematic  corrections  in  R.A.  given  on  p.  c.  diminish  A  between  2°  and  3° 
and  D  bv  1°. 
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3.  As  a  guide  to  the  effect  of  a  possible  systematic  error  in  N.P.D.  it  may  be 
stated  that  for  the  mean  Groombridge  N.P.D.  a  constant  correction  of  0"'l  would  alter 
Z  by  0""2  and  the  value  of  D  by  4°. 

XIII.— LISTS  OF  PROPER  MOTIONS. 

The  following  are  the  lists  referred  to  on  p.  cv.,  and  represent  proper  motions  in 
arc,  in  R.A.,  and  N.P.D.  deduced  directly  from  a  comparison  between  the  Groom- 
bridge  and  Greenwich  Catalogues  (the  latter  corrected  to  Newcomb's  system)  using 
Struve-Peters  constants  of  precession. 

List  of  Stars  omitted  on  account  of  extremely  great  Proper  Motion. 


Magnitude  and 

R.A 

N  P  D 

Annual  Pro 

ier  Motion. 

Spectral  Type. 

R.A. 

N.P.D. 

Groombridge  34  

in 
8-3 

h    in 
O    10 

46-8 

+  2-850 

-0-378 

V7     II. 

O    AO 

32's 

+  I  •  I  OO 

+  0-511 

5-3     II. 

o   c8 

35-8 

+  3-375 

+  1-551 

4/2     II. 

2     58 

41*0 

+  1-243 

+  0-064 

6  Ursje  Majoris  

3-3     II. 

o   23 

37-6 

—  0-934 

+  0-541 

Groombridge  1618  

6-8    11. 

IO       2 

39-8 

—  1*337 

+  0-515 

Groombridfe  1830  

6-5      I. 

1  1   44 

51-2 

+  3-985 

+  5-766 

4-8     II. 

IQ    3* 

2O'6 

4-0-558 

+  1-762 

77  Cephei       

3-6    II. 

20  42 

28-8 

+  0-109 

—  o'Sio 

List  of  Stars  whose  Annual  Proper  Motion  is  greater  than  0"'200. 


Name. 

Magnitude 
and 
8|>ectral 
Type. 

B.A. 

N.P.D. 

Annual  Proper 
Motion. 

Name. 

Maguitude 
and 
Spectral 
Type. 

R.A. 

N.P.D. 

Annual  Proper 
Motion. 

R.A. 

N.P.D. 

R.A. 

N.P.D. 

m 
2-4    II. 
5-6    II. 

7-4      I- 
7-9    II. 
7-6 

4-5      I. 

7'5 
2-8      I. 

7'3    H. 
5-2    II. 
6-5    II. 
5-0    II. 
5-6    II. 

h    in 

0        1 

o     6 
o  26 

0  35 
o  40 

2 
12 

16 

17 

'9 
30 

33 

37 

31*7 
49-8 
42-9 
14-9 
20-4 

35  7 
38-8 
30-6 
16-6 
45'4 

44'9 
48-1 

27-0 

+  •533 
-•127 

+'393 

+  '39> 
+  •500 

+  '*34 
+  '295 
-r-'3°4 

+  •202 

+•3*7 

+  •221 

+  798 
+  •583 

+  "190 
+  •163 
-•053 
+  -.13 
-•217 

+  '037 
+  •108 
+  •048 
+  •128 
+  •099 

+  -234 
+  •138 

+  •227 

54  Cassiopeiae  

m 
6-7    II. 
5-4    II. 
4-1     II. 
4-0    II. 
6-2    II. 
7-4      I. 
7-0      I. 

8'2 

7'8    II. 
77 
7'5 
7'3 
7-1      I. 

li  m 
,  56 

*  4 
2  34 
2  59 
3  I' 
3  *5 
3  29 
3  42 
3  49 
3  54 
4  " 
4  3i 
4  4i 

I9f2 

397 
41-4 

457 

4'1 

47-6 

48-0 

H'3 
15-2 

20-9 
12-7 
48-2 
44  -4 

+  '301 

+  •317 
+  •346 
+  •183 

+  •212 

+  •148 
-•I78 

+  '377 
+  -196 
+  -099 
+  -224 

+  '549 
+  •387 

+'•'240 

+'•53 
+  •097 

+  'i|4 

+  •064 

+  •152 
+  •1.5 

+  '5*7 
+  •299 
+•283 
+  •106 
+  •409 
+  •563 

23  Androtnedse  
Groombridge  9  3  
Groombridge  126... 
Groombridge  145.-. 
6  Cassiopeise  

6  Persei  . 

K  Persei  

Piazzi  III.  28  

Groombridge  706  ... 
Groombridge  717... 
Groombridge  745... 
Groombridge  762  ... 
Groombridge  775... 
Groombridge  807  .  .  . 
(Iroombridge  864... 
Groombridge  8  84  ... 

Groombridge  295... 

Groombridpe  307  ... 

Groombridge  356... 
Piazzi  I  142  

Piazzi  I  i  59  
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List  of  Stars  whose  Annual  Proper  Motion  is  greater  than  0"'200 — continued. 


Name. 

Magnitude 
and 
Spectral 
Type. 

R.A. 

N.P.D. 

Annual  Proper 
Motion. 

Name. 

Magnitude 
and 
Spectral 
Type. 

R.A. 

N.P.D. 

Annual  Proper 
Motion. 

R  A. 

N.P  D 

R.A. 

N.P.D. 

Capella  

111 

0-2      II. 

4'9      II. 

6-5       II. 

7-8 

7-3     I!- 
6-4    II. 

7'4 
57    II. 
57    II. 
6-6    II. 

7-8 

5'4    II- 
6-5     II. 
6-5    II. 

3-'       I. 
4-0    II. 
6-6    II. 

7-3    II- 
5'i    II. 
3-8    II. 
8-0 
6-7    II. 
6-5      I. 
7-6 
6-9    II. 
5-8    11. 
5-2      I. 
8-0 
6-2     II. 
5-1     II. 
8-4 

7'3 

7-2    II. 

5'9    II- 

6-9 

6-4    II. 

6-7 

77 
5-2      I. 

7'4 
8-9 
6-4    II. 
8-0    II. 
6-2    II. 

4'3    II. 
6-0    II. 

27    II. 

77    II. 
6-5    II. 

h    m 
5     6 

5     9 
5  20 
5  26 

5  *7 
5  29 
6     3 
6  18 

6    21 

6  23 
6  35 
7     3 
7  3i 
8   17 
8  49 
8   51 
8   57 
9  32 

9  39 
9  40 

9  5' 

10  10 
10   19 
10  25 
10  29 
10   31 
io  35 

'0  35 
10  43 

10   51 
3 
3 

12 

20 
23 
23 

3° 
38 
54 

12        2 
12       9 
12     12 
12     14 
12     23 
12    27 
12    38 

12  49 
12  53 

I3    21 

44*2 

50-0 
32-9 

387 

'5'5 
36-6 
33-0 

3'7 
10-3 
31-8 
45-6 
30-1 
9'4 
43'8 
41-4 
47-6 
51-1 
40-5 

43'3 
30-2 

337 
45-2 
40-4 
40-0 
29-1 

5''3 
43-0 
43-0 
19-4 
487 
46-4 
46-4 
37'4 
27'4 
45-6 

41-2 

44-0 

4i-5 
46-, 

48-9 
25-5 
2-8 
27-4 
37'6 
47-8 

49  '9 
50-9 
20-4 
26-0 

+  •083 
+  •522 

+  •118 

-'543 

+  •185 
+  •007 
—  •204 
—  •027 
-•057 

+  •112 
+  -I68 
-•094 

-•488 
—  •062 

-'454 
-463 
—  •206 

-•075 

+  •'93 
—  •306 
-•192 
+  •079 
+  •092 
+  •263 
-•033 
-•228 
-•288 
—  •265 
-•388 
-•340 
-•147 

-•'39 
-•'74 

-•"/ 
—  •280 
-•242 

-'594 
-•568 

-'333 
-•316 
—  •269 
+  •258 
-•275 
-•262 
-•699 

-'379 
-•243 

-•278 
-•398 

+  '429 
+  '654 
+  •218 

-•'13 
+  •'73 
+  '5" 
+  ''94 
+  •325 
+  •602 

+  •'7° 

+  '2II 
+  '258 
-•051 

+  -36l 
+  •250 

+  •250 

+  •015 

+  •'97 
+  •092 
+  •161 

+  '455 
+  •294 
+  '867 
-•140 
+  •209 

+  -°45 
+  •087 
+  •071 
4-079 
-•054 
+  •233 
+  'H9 

-J--IO2 
-•25I 

-•°73 
+  •071 
-•015 
+  •292 
-•079 
+  •052 

-•°73 
+  •012 
+  •256 
—  •026 
—  '300 
-•138 
—  •050 
—  z6z 
-•223 

(  Groombridge  202  1.. 
1  Groombridge  2022.. 
Piazzi  XII  I.  200... 
Groombridge  2068.. 
X  Bootis  

m 
8'4 
7'8 
6-5     II. 
6-5     II. 
4-2      I. 

3'9    H. 
5-5    II. 
6-5      I. 
6-4    II. 

7'3 
6  i      I. 

5'5 
57    II. 
4-8    II. 
67    II. 

57 
5-1    II. 

7'5 
7*3 
6-5    II. 

8'3 
47    H. 

4'9      I- 
4-1     II. 

67 

6'5 
5-2     II. 
7-0 
6-6    II. 
67 
6-1     II. 
7-0 
4'9     II. 
5-3     II. 
4'9    II. 
5''      I- 

4-8   n. 

6-2     II. 
5-1     11. 
6-0     II. 
6-2     II. 
5-1     II. 
8-4 

37    H. 
o-i       I. 
8-2 
8-0      I. 

7'2 
5-6    II. 

h  in 
'33' 
'3  3' 
13  40 

«3  53 
14  n 

14  20 
I4  23 
I4  24 

H  3° 
H  35 
'4  43 
'4  45 
14  51 

'4  59 
15  o 

'5  2 
15  13 
15  21 
15  40 
15  38 
15  38 
15  47 
'5  55 

'5  59 

16  o 

16  6 

l6  22 

16  26 
16  37 
16  49 
16  50 

»6  53 
16  55 

'7  33 
'7  38 
'7  45 
'7  45 
'7  45 
'7  56 
18  7 

18  12 
18  13 

l8  22 

18  24 
18  32 

'8  33 
18  34 
1  8  46 
1  8  48 

50-1 
50-1 

33'3 
27-8 

43'2 
37'4 
39'5 
47'5 
32-2 

5''2, 
51-6 

52-1 

397 
41-8 
17-6 
6-9 

22-] 

28-9 
36-5 
9-I 
9-I 

47'I 

34-8 
31-0 
50-4 
45-8 

'3'9 
4'7 
12-3 
46-9 

I2'2 

277 
24'6 
28-0 
21-2 

39'2 

17-8 

17-8 
13-0 

35'8 
49-1 
257 
44-0 
17-3 
5'"4 
47'5 
26-4 
51-6 
37-2 

-''99 

—  '2  1O 
+  •098 
—  •019 

-•186 
-•243 
—  •291 
+  •156 

+  •202 
-•C72 
-•248 
-•226 

+  •0/7 
-•402 

-'375 

+  •'97 
+  •209 

-'359 
-•242 

-•'99 
-.64 
+  •422 
—  •190 
—  '296 
—  581 
+  •125 
-•058 
—  •109 
-•097 

+  'IIO 

+  •058 

-'345 
+  •250 

+  •233 
+  •016 

-•059 

+  '010 

+  •031 
+  •069 
+  •128 
-•191 
+  •381 

-•329 

+  •518 

+  •209 
+  281 
—  •062 

+  '3'7 
-•018 

+  •'138 

+  •13' 
+  •360 

—  •210 

-•166 
+  •400 
+  •048 
+  •208 
+  •226 

—  •201 

-•118 

—  TOO 
+  •230 
—  •026 
—  •091 
+  '223 
+  •400 

-•'74 
—  •046 
-•130 
-•113 
-•616 
-•123 
-•338 

-•057 
+  •290 
-•251 
+  •295 
-•277 
+  '324 

—  •212 

+  •052 
-•05I 
+  •509 

-'333 

-•207 
+  •278 
+  •295 
-•230 
-•250 
—  •072 

—033 
—  •208 

+  •380 
-•286 
—  •069 

+  •252 
-•027 
-•268 

A  Aurigfls 

18  Camelopardi  
Groombridge  990  ... 
Groombridge  986... 
Piazzi  V    i  46  

&  Bobtis 

Groombridge  1  1  08.. 
Piazzi  VI.  75  

g  Bootis  

Groombridge  21  16.. 
Groombridge  2131.. 
Groombridge  2141.. 
f  Groombridgc  2152  . 
(  Groombridgr  21  54.. 
Piazzi  X  IV.  2  3  5  .... 
i  Bobtis  

6  Ly  ncis  

Groombridge  .1  178.. 
Groombridge  1216.. 
1  8  Lyncis  

Piazzi  VII.  132  
Groombridge  1437.. 
i  Ursa?  Majoris  
10  Ursas  Majoris  ... 
Groombridge  1514.. 
Groombridge  1571.. 
15  Leonis  M'noris.. 
v  Ursce  Majoris  
Groombridge  1596.. 
Piazzi  X.  3  i   

9  Ursae  Minoris  .... 

Groombridge  2196.. 
Groombridge  2214.. 
Groombridge  2234.. 
Groombridge,  2273.. 
(  Groombridge  2275.. 
\  Groombridge  2276.. 
X  Herculis  

Groombridge  1646.. 
J'iazzi  X.  96  
Groombridge  1666.. 
38  Leonis  Minoris... 
{Piazzi  X.  135  

Groombridge  2296.. 

Groombridge  2305.. 
14  Herculis  

17  Ursse  Minoris.  
Groombridge  2354.. 
Piazzi  XVI.  19;  .... 
Groombridge  2389.. 
Groombndge  2391.. 
Groombridge  2393.. 
Ji^  Draconis 

Piazzi  X.  137  

Groombridge  1697.. 
47  Ursa;  Majoris.... 
(  Groombridge  1744. 
(  Groombridge  1745  • 
Groombridge  1766  . 
Piazzi  XL  74 

26  Draconis 

Groombridge  1794.. 
Groombridge  1796.. 
Groombridge  1812.. 
Groombridge  1822.. 
67  Ursre  Majoris  
Groombridge  1855.. 
Groombridge  1866.. 
Bradley  1656  

oj  .Draconis 

30  Draconis   

(  (f/1  Draconis  (ist  star) 
|  i/f1  Draconis  (and  star) 
35  Draconis  
Groombridge  2527.. 
Groombridge  2538.. 
36  Draconis  
Groombridge  2  5  7  1  .. 
Y  Draconis  

Groombridge  1876.. 
7Canum  Venaticum 
{$  Ganuui  Venaticum 

a  Lyise  

i  o  Canum  Venaticurn 
a  Canum  Venaticum 
Groombridge  1947. 
Piazzi  XIII.  96  

Groombridge  2624.. 
Groombridge  2630.. 
Groombridge  2686.. 
Groombridge  2699.. 
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List  of  Stars  whose  Annual  J'n>j>cf  Motion  is  greater  than  0"'200 — concluded. 


Name. 

Magnitude 
and 
Spectral 
Type 

R.A. 

N.P.D. 

Annual  Proper 
Motions. 

Name. 

Magnitude 
and 
Spectral 
Type. 

R.A. 

N.P.D. 

Annual  Proper 
Motion. 

R.A. 

N.P.D. 

R.A. 

N.P.D. 

Groombridge  2789.. 
Groombridge  2809.. 
Groombridge  2867.. 
Piazzi  XIX.  191  .... 
Groombridge  2875.. 
Piazzi  XIX.  211  .... 
Q  Cvcni 

111 

5'9     ". 
6-0     11. 

8-5 
8-2 
67 

57     11. 
4-5     II. 
5-9     II. 
6-2     II. 

77 
8-3 
57      I- 
8-8 

8'2 

6-0    11. 
7-0 
6-9 
6-1     II. 
47    II. 
67 

1.     in 
iq      8 
19   13 
19   28 
19   28 
19   29 
19   30 
'9  32 
'9  38 
19  38 
IQ  48 
19   56 

2O       2 

20     4 

20    13 

20   16 

20    28 

20  34 

20    38 
20    42 

20  54 

40-4 

43-3 
4'7 
40-2 

3'7 
39-1 
40-1 
39-8 
39-8 
51-6 

27'S 
37'3 
267 
40-2 
23-6 
48-6 
48-3 

9'4 

33-0 

50-4 

-"170 
-•015 
+  •063 
-•095 

-'543 
+  •015 

—  •01  1 

-•'4' 
-•'37 
—  -016 
+  •186 

+  •211 

+  •'94 
—  •230 

+  '495 
-•'55 

-•085 
+  •096 
—  •084 
+  •225 

—  •620 
—  '290 

-'333 
-'3°3 

+  '375 
+  •208 

-•240 
+•'43 

+  '«55 
-•320 

—  138 
-•256 

-*i  57 

-^-•206 

-•287 
-•436 

+•216 

-•207 
+•242 

—  •209 

Bradley  2792  

in 
5'5      I- 
7'9 
4-4      I- 
8-6 

5-5     II- 
4-2      1. 

8'2 

6-9 
67   II. 
4-8   II. 

5-8      I. 

57     II- 
6-4 

7'7 
5-3     II. 

3'9     'I. 
7'" 
6-5     II. 
6-9    II. 

h     in 
21     20 
21     23 

21  59 

22        I 
22        6 
22     IO 
22    24 
22    32 

22   33 

22  57 

23     3 
23   10 

23   '3 
23   15 

23  24 
23   3° 
23  3' 
23  45 
23   5' 

44-0 
10-3 
26-1 
37-6 
33-9 
337 
50-1 
46-5 

397 
40-8 

47'3 
37-6 

42'5 
1  1-8 
51-6 

44'4 
41-9 

'5'3 

40-4 

+  "208 
+•181 

+  •212 
-•532 

+'H9 
+  •438 
-•259 

+  '243 

+  -2OI 

+  •'44 
-•198 

+  ••03 
+  •204 
+  •258 
+  •281 

+  •'47 

+  •212 

+•331 

-•082 

—  •040 
—  •096 
—  •065 

-'34' 

-•140 
—  •046 
-•041 
—  •056 
-•047 
—  •169 
+  •192 
+  •250 
—  •021 
-•095 
+  •091 
+  '43' 
+  •"9 
-•0+5 
-•230 

Groombridge  3477.. 
£Cephei  

Groombridge  3689.. 
Bradley  2926 

€  Cephei         

Groombridge  3794.. 
Groombridge  3843.. 
Groombridge  3848.. 
3  Andromedse    .  . 

(  f  Cvffiii  .. 

|  Bradl  y  2513 

Groombridge  2961. 
Groombridge.  3012.. 
Groombridge  3042.. 
Tiuz/.i  XX.  30  

Bradley  3084  

Bradlev  3004.  .. 

(  !  roombridge  3127.. 
Groombridge  3  1  50.. 
Groombridge  3215.. 
Groombrulgj  3249.. 
74  I)raconis  

Groombridge  4047.. 

X  Andromedfe  ..... 

Groombridge  4107.. 
Piazzi  XXIII.  218.. 
Piazzi  XXIII.  242.. 

Piazzi  XX.  332  

Groombridge  3357.. 

Mean  Positions  and  Proper  Motions  of  Groups  of  Stars  whose  Annual  Proper  Motions 

are  less  than  0"'200. 


Number 

Mean 

Mean 

Mean  Proper  Motion. 

Number 

Mean 

M"  in 

Mean  Proper  Motion. 

of  Stars 

R.A. 

N.P.D. 

of  Stars 

R.A. 

N.P.D. 

in 

of 

of 

in 

of 

of 

Group. 

Group. 

Group. 

R.A. 

N.P.D. 

Group. 

Group. 

Group. 

R.A. 

N.P.D. 

i 

/one  5°-i  5°. 

Zone  1  5°-25°. 

li     in 

h      in 

23 

1     I9 

I2'0                +  -01  I 

—  -005 

56 

o  46           20-2 

+  -025            +  -008 

39 

3     5 

l  1-3            +  -013 

+  -oi4 

55         2   '5          '92 

+   '021 

+  '020 

16 

4  55 

13-0 

+  '014 

+  -o'9 

44 

3  48          '9'4 

+  -02O 

+  -01, 

28 

7  '7 

11-3 

+  'OO2 

+   '020 

36 

5    '5          '9'4 

+  'Ol6 

+  'O2O 

7 

8  54 

9-2 

-  '°33 

+  -003 

22 

7     8          207 

—   'OOI 

+  -019 

22 

II      6 

10-5 

-  -032 

+   -003 

40 

8   14          20-8 

—   -01  2 

+  -027 

18 

12    52 

8-4 

—  -007 

—   -OI  2 

'4 

9  48          207 

—   '030 

+  '025 

22 

I4    56 

n  -6 

—  -004 

—   -01  I 

21 

ii     8          21-3 

—  '008 

+  -013 

'7 

16  50 

"7 

—  -008 

—   'Oil 

26 

12   56 

20-2 

-   -027 

+  -OO6 

'3 

18  55 

i  ro 

+  -009 

—   -009 

2) 

14     9 

21-4 

—   '009 

-  -008 

24 

21        6 

I  I'O 

+  "019 

+  'OOI 

3' 

15  42 

20-4 

—  -004               -ooo 

32 

22  44 

u-6 

+  -018 

—    '004 

24 

17     8 

18-6 

—   '003               +  '002 

CX1V 
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Mean  Positions  and  Proper  Motions  of  Groups  of  Stars  whose  Annual 
Proper  Motions  are  less  than  ()"-200 — continued. 


Number 
of  Stars 
in 
Group. 

Mean 
K,A. 
of 
Group. 

Mean 
NP.D. 
of 
Group. 

Meau  Proper  Motion. 

Number 
of  Stars 
in 
Group. 

Mean 
R.A. 
of 
Group. 

Mean 
N.P.D. 

of 
Group. 

Mean  Proper  Motiou. 

R.A. 

N.P.D. 

R.A. 

N.P.D. 

Zone  1  5  °-2  5  °  —  continued. 

Zone  35°-45°  —  continued. 

li      m 

li      m 

'5 

18  47 

2I'O            -f  -009 

—   -021 

24 

7     9 

40-5 

—   "012 

+  ''°45 

33 

20    21 

2O'4 

+  -013 

+   '002 

9 

7  49 

377 

-  ^32 

+   'OII 

50       21   52 

20-3 

+  -024 

+   -005 

17 

8  40 

39'7 

—   -038 

+  '024 

59       *3  24 

ig'l                 +   'O21 

+  '004 

23 

9  '9 

39'9 

—  '012 

+  -014 

20 

10     5 

39'4 

—  -02O 

+  '004 

27 

10  55 

41-0 

—  -028               +  -020 

10 

ii   36 

41-0 

—   '00) 

+   'OO2 

Zone  25°-35°. 

IO 

12    27 

40-  1 

-•°33 

—   -028 

17 

13  13 

41-0 

-•015 

+  '002 

46 

0  39 

30-0 

+   'OI7 

+   "OIO 

16 

13  46 

39-2 

-  '°39 

-   -015 

28 

i   33 

28-3 

+  'Gig 

+   '010 

'7        '4  43 

40-5 

—    "012 

+   -009 

'3 

2    21 

32-9 

+  -018 

+   'OO2 

20        15   25 

39'5 

—    -007 

•ooo 

17 

3  33 

29^0 

—  -002 

—  -003 

22 

16  13 

39'9 

—  -016 

—  'OOI 

21 

4  27 

30-2 

+  •011 

+  '029 

7 

16  45 

4O'o 

-  -023 

—  '026 

3° 

5  4° 

31-5 

+  '005 

+  '031 

23 

'7  47 

42-3 

—  -007 

+   '010 

48 

6  29 

31-6 

—  -003 

+   -020 

48 

18  24 

40-5 

+  '004 

—  -007 

38 

7  35 

3i-4 

—  '009 

+   -026 

67 

19   1  1 

40-0 

+  -004 

+  '004 

'9 

8   36 

28-6 

-  -015 

-r  -019 

63 

'9  57 

40-1 

+  •005 

—  '007 

20 

9  35 

3°'5 

-•015 

+  -006 

90 

20  37 

39'4 

+   'OII 

+   'OO2 

22 

10  36 

3''4 

-  '°39 

+  -016 

65 

21     24 

39-0 

+  '008 

—   'OO2 

26 

1  1    30 

30-5 

-  -023 

—  -004 

92 

21     7 

38-9 

+  -009 

+  '006 

32 

12    30 

29-8 

-  -015 

—   'O1O 

7i 

22  49 

397 

+  -019 

+  -007 

17 

'3  3° 

3''5 

—  -008 

+  "005 

64 

23  41 

39'5 

+  '017 

+  -013 

18 

"4  35 

3°'z 

—  -029 

+  '007 

33 

15  28 

29-9 

—  -017 

—  -007 

21 

10  32 

29-4 

—   "002 

—    "012 

Zone  45°~52°. 

9 

17  19 

29-6 

+    '019 

—   -036 

34 

1  8  40 

30-5 

+  •003 

-   -017 

33 

o   16          47-o           +  -006 

+  -014 

40 

19  36 

30-8 

+  •017 

—   '009 

3i 

o  47 

477 

+  -0'3 

+  -02  1 

63 

20    30 

31-2 

+  'OIO 

—   '006 

22 

i    17 

47'5 

+  "017 

+   "O22 

68 

21     38 

29-5 

+  -016 

—  -008 

17 

i  48 

48-7 

+  •009 

+   -°24 

53 

22    40 

30-4 

+  '025          +  -003 

IO 

2     12 

48-8 

—  'oi  6 

+  -018 

45 

23     31 

29^6 

+   '010               +  'DOC 

2O 

2    46 

487 

+  -004 

+  '031 

27 

3  18 

47-6 

+  -017 

+  -017 

1  I 

3  4° 

48-5 

+  -003 

+  '°'3 

H 

4  20 

48-3 

+  '004 

+  -026 

Zone  35°-45°- 

1  1 

4  5° 

48-4          +  -004 

+  -oi  6 

28 

5   »9 

49  o           —  -005 

+  -023 

61 

o  24 

40-1 

+    'Oil 

+   'OIO 

22 

5  49 

47-9           -  -004 

+  -034 

60 

1        6 

41-7 

+  -017 

+  -013 

40 

6   19 

48-4 

—  '009 

+   "O2O 

63 

1   55 

39'2 

+   '001 

+  -017 

25 

6  47 

48-5 

—   'OI2 

+   '031 

3' 

2    41 

39'5 

+  -008 

+   'OI2 

21 

7   16 

497 

—    -021 

+  -024 

54 

3  21 

40-9 

+   "02  I 

+  -023 

8 

7  50 

47-i 

—   -021 

+   '012 

30 

4    12 

39'4 

+   'OII 

+    -028 

H 

8    21 

47-8 

-  '°30 

+   -029 

30 

4  52 

40-0 

+  '°°3 

+   -036 

20 

8   50 

48-9 

—   -029               +  -035 

54 

5  43 

40-5 

+   '002 

+   '020 

1  1 

9   iS 

487 

—  -033           +  '018 

23 

6  18 

40-7 

—   'OIO 

+    -017 

16 

9   S3 

497 

—   -051               +   -012 

THE  SOLAR  MOTION. 


cxv, 


Mean  Positions  and  Proper  Motions  of  Groups  of  Stars  whose  Annual 
Proper  Motions  are  less  than  0"'200 — concluded. 


Number 
of  Stars 
in 
Group. 

Mean 
R.A. 
of 
Group. 

Mean 
N.P.D. 
of 
Group. 

Mean  Proper  Motion. 

Number 
of  Stars 
in 
Group. 

Mean 
R.A. 
of 
Group. 

Mean 
N.P.D. 
of 
Group. 

Mean  Proper  Motion. 

R  A. 

N.P.D. 

li.A. 

N.P.D. 

Zone  4  5  "-52"  —  continued. 

Zone  45°-52°  —  continued. 

h     in 

o 

o 

h     in 

18 

10  17 

47-8 

-  -051 

+  -oi  8 

8 

17    15 

50-0            —  '017 

+    -01  I 

18 

10  47 

477 

-  '°44 

+  -015 

3° 

17  47         48-2           —  -008 

—  -on 

2; 

n    17 

47-8 

—  '030 

+  '0°4 

42 

1  8   1  8         48-5           —  -002 

+  -ooi 

9 

ii  47 

48-2 

-  -049 

+  -025 

81 

18  46          48-8           —  -on 

+  -003 

H 

12   17 

48-8 

—  -036 

-  -005 

42 

19   16          48-6           +  'ooi 

+  -o°4 

8 

12     50 

48-1 

-  '°43 

—    "002 

77 

19  46          49-2           —  '005 

+  '007 

21 

«3   >5 

49'3 

-  "°43 

—   -007 

81 

20  1  5          4§'8           +  'ooi 

+  -005 

«4 

>3  45 

48-1 

-  -°35 

4-  -014 

45 

20  47          48-2           +  '017 

—  '003 

'9 

14  16 

49-1 

-  -025 

-  -003 

34           21     20              47-6                +   '002 

+  -008 

>3 

14  42 

48-8 

-  "°35 

—  -007 

40        21   44          48-5 

+  'OOO 

+  -008 

»4 

15   19 

487 

—  -018 

—  -029 

21 

22     18 

48-9 

—  'OOI 

+  -008 

8 

'5  45 

48-1 

—  -019 

—  -048 

41 

22    46 

48-3 

+  '019 

+  -o°3 

8 

16  15 

49-0 

-  -027 

—  -009 

27 

»3     15               48-I 

+  '015 

+  '013 

9 

16  46 

48-2 

-  -025 

—  -ooi 

34 

23    48               48-3 

+  -oio 

+  'OH 

Comparison  of  Mean  Proper  Motions  of  Stars  of  Spectral  Types  I.  and  II.  for 

each  3h  of  R.A.  in  Zones  of  N.P.D. 
TYPE  I.  TYPK  II. 


Limits 
of 
R.A. 

Mean  Proper  .Motion. 

No. 
of 
Stars. 

Mean  Proper  Motion. 

No. 
of 

Stars. 

K.A. 

N.P.D. 

R.A. 

N.P.D. 

Zone  5°-i5°. 

h    h 

o-  3 

+     -02O 

+  -012 

17 

•OOO 

+  '-009 

'4 

3-6 

+   '013 

+     "O2O 

10 

-}-  -009 

•ooo 

'3 

6-9 

—  -007 

+   -016 

12 

—   -006 

+  -024 

12 

9-12 

—   -067 

—   -006 

4 

—  -038 

+     -012 

'4 

12-15 

•OOO 

—   -oi  i 

6 

-  -017 

-     -015 

'4 

15-18 

—   -004 

-  -013 

8 

+    '012 

-     -015 

«3 

I  8-2  I 

+  -017 

+  -oio 

9 

+    -029 

—     'Dig 

9 

21-    0 

+  '025 

+   -006 

'7 

+     '008 

—     -OI3                           22 

Zone   !5°-25°. 

o-  3 

+  '023 

+   -012                  43 

-f     '021 

+    'O22 

21 

3-6 

+   -oi  8 

+  -023 

25 

+     'OH 

+     '009 

'3 

6-9 

-   -025 

-1-   '°35 

13 

•ooo 

+    -017 

23 

9-12 

—   -019 

—   -005 

1  1 

—  -007 

+     "027 

12 

CXV1 


INTRODUCTION  TO  GROOMBRIDGE  CATALOGUE. 


Comparison  of  Mean  Proper  Motions  of  Stars  of  Spectral  Types  I.  and  II.  for 
each  3h  of  R.A.  in  Zones  of  N.P.D. — concluded. 

TYPE  I.  TYPE  II. 


Limits 
of 
R.A. 

Mean  Proper  Motion. 

No. 
of 
Stars. 

Mean  Proper  Motion. 

No. 
of 
Stars. 

R.A. 

N.P.U. 

R.A. 

N.P.D. 

Zone  i5*-25°  —  continued. 

li    h 

44 

/( 

ti 

12-15 

+   '005 

'OOO                           12 

—    '042 

•ooo 

21 

15-18 

—     'OIO 

—     '012                            15 

—    '007 

—    -003 

16 

18-2  1 

+   -008 

—     '006 

13 

+   -016 

—    '004 

15 

21-    0 

+   '027 

—     '003 

38 

+    "024 

+  -014 

22 

Zone  25°-35°. 

o-  3 

+     '022 

+     '012 

25 

•ooo                4-   -002 

'9 

3-6 

+     -004 

+     -024 

22 

4-     'OOl                          +     '020 

'9 

6-9 

—     '007 

4-     '012 

35 

—   -oi  8                 +   '039 

3° 

9-12 

—     '029 

—     '002 

'5 

—   -026 

4-     '012 

35 

12-15 

—     'OOI 

—     '005 

24 

—   -02  1 

+  -004 

'9 

15-18 

+     -019 

—     -014. 

'7 

—    '024 

-  -017 

15 

I  8-2  I 

4-    'OIO 

-     -015 

30 

+  '023 

—     -O22 

24 

21-    0 

+  '017 

•ooo 

54 

+     -012 

4-     "OOI 

26 

Zone  35°-45°. 

O  —    "\ 

+   -010 

+     -012 

85 

+     'OI2                          +     '°Z4 

40 

3-6 

+     'OI2 

+     -028 

72 

-f  -016                +   -033 

28 

6-9 

—     '029 

4-     'O2O 

'9 

-  -015             +  -031 

26 

9-12 

+     '004 

—     '004 

20 

—    '036 

4-  -008 

23 

12-15 

-     -035 

—   -oi  8 

2O 

—    -023 

—   -004 

18 

15-18 

—    -006 

+   "003 

26 

—     'O22 

4-   -009                 20 

18-21 

4"      'OI2 

—     'OOI 

54 

—     -004 

4-  -001 

43 

21-0 

4"     'OI  I 

+  '009 

53 

+     "O2O 

+   -005 

34 

Zone  45°-j2°. 

o  —  3 

+     -023 

4-     -021 

4' 

-  -018 

+   '025 

22 

3-6 

+    -004 

+     'O22 

41 

4-   '014 

+   "03" 

26 

6-9 

—     "Oo6 

+    'O22 

24 

—   '025 

+   -029 

37 

9-12 

—     -060 

+     'O2O 

18 

—  -06  1 

4-  -006 

'3 

12-15 

—     "064 

—     "O21 

17 

-   '°39 

+  -009 

22 

15-18 

—    -027 

-     -025 

17 

—   -008 

—  '014 

31 

I  8-2  I 

+     '003 

4-     -003 

56 

—   -002 

—   -ooi 

27 

21-    0 

+   -oi  8 

4"     'O12 

55 

+  -03' 

4-  -006 

12 

EOYAL  OBSERVATORY,  GREENWICH, 
1905  July. 


F.  W.  DYSON. 

W.  G.  THACKERAY. 


ROYAL    OBSERVATORY,    GREENWICH 


NEW  REDUCTION  OF  GROOMBRIDGE'S  CATALOGUE 
OF  CIRCUMPOLAR  STARS 


MEAN  RIGHT  ASCENSIONS  AND  NORTH  POLAR  DISTANCES  OF 

STARS  OBSERVED  BY 

STEPHEN  GROOMBRIDGE,  F.R.S.,  RR.A.S. 


AT 


BLACKHEATH   FROM    1806,   JUNE   16,  TO   1819,  APRIL   5 


REDUCED   TO 


1810-0 


NOTES 

As  the  Transit>circle  used  by  Groombridge  was  a  reversible  instrument,  the  observations  in  the 
two  positions  have  been  kept  separate  in  this  section,  East  and  West  referring  to  the  position  in 
which  the  illuminator  was  to  the  East  and  West  respectively. 

Proper  motions  (the  adopted  values  of  which  are  given  in  a  list  in  the  Introduction)  have  been 
applied  to  the  daily  results  for  those  stars  whose  Groombridge  No.  is  marked  with  an  asterisk. 
All  other  stars  in  this  section  are  reduced  without  proper  motion. 

No  correction  for  Division  Error  has  been  applied  in  this  section. 
For  the  reduction  to  1810-0  the  Struve-Peters  constants  were  used. 


LEDGERS  OF  GROOMBKIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groonibridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  X.I1.  1). 
iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groonibridge 
No. 

Mean  RA. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Date 
1800+ 

East 

West 

East 

West 

Date 
1800-4- 

East. 

West. 

East 

West 

Date 
1800+ 

East. 

West. 

East 

West 

I 

13  Oct.    13 
29 
Nov.    i 
8 

Mean 

0" 

13-48 
13-56 
13-56 
13-22 

0'" 

g 

44° 

60-31 
60-67 
60-32 
59'92 

39' 

8 

10  Dec.  24 

27 
3° 

Mean 

0" 

8 
60^2 
59-98 
60-I4 

Im 

a 

39° 

42-51 
42-96 
42-68 

34' 

// 

16 

13  Oct.    ii 
"3 
3i 
Nov.    8 

'5 

Mean 

0" 

53'9' 
53-67 
5374 
5378 
53-8i 

2m 

8 

44° 

4  '"25 
41-70 
40-66 

40-55 
42-18 

57 

,i 

60-  1  8 

0 

5-63 
5-60 
5-62 
5-64 

5'59 

2 

42-72 

42 

22-76 
20-76 
22-23 

"'43 
18-57 

54 

13-46 
0 

0 

25-21 

25-27 
25-25 

25-37 
25-19 

60-31 
38 

48 

10-86 

I  I  -02 

9'75 
10-10 
10-28 

9 
ii  Nov.  10 

15 
16 

22 

Dec.   14 
Mean 

5378 

0 

57'5* 
57-19 

57-34 
57-61 

2 

41-27 

39 

22-98 
22*14 
22-66 

23-05 

34 

2 

9  Dec.  1  1 
10  Oct.    13 
18 

3° 
Nov.  17 

Mean 

17 

10  Dec.  14 
16 

23 
Z4 

Mean 

5-62 
0 

9-66 

9'44 

2 

21-35 

25 

27-35 
22-79 

3 

0 

29-34 

29-38 
2970 

25-26 
0 

29-30 

44 
9-98 
8-65 
6-97 
7-06 

7'43 

10-40 
59 

9-48 

57'4* 
0 

3 

7-70 

7-5i 
7-24 

22-71 
41 

7 

50-07 
54-01 
51-16 

10 

14  Dec.  31 
15  Jan.      8 

Mean 

3* 

7  Dec.     3 
6 
16 

27 
9  Jan.   1  1 
Oct.    15 

Mean 

IS 

12  Nov.  15 
'9 

22 

Mean 

9'55 
0 

15-70 

I5-55 
15-87 
15-96 

2 

25-07 

42 

26-00 
28-75 
32-23 
29-41 

52 

II 

ii  Nov.  15 
16 

22 

Dec.   14 
Mean 

0 

7-48 

3 

25-41 
25-21 
25-15 

41 

5  '75 

19 

57H5 
59-90 

60-62 

19 

12  Nov.  15 
'9 

22 

Mean 

29-47 
0 

29-30 

0 

42-31 
43-02 
42-64 

4«  '45 
42-84 

8-02 

38 

9-48 

44 

27-40 
23-13 
23-02 
25-00 
19-97 

4 

9  Dec.   ii 
10  Oct.    13 
18 

3° 
Nov.  17 

Mean 

'577 

0 

34-06 
34'H 

2 

29-10 

45 

51-85 
5'73 

5 

0 

40-78 
40-78 
41-07 

25-26 
3 

40-98 

4'-'3 
40-83 

50 

48-93 
51-39 
52-92 

59'32 
0 

51-11 

4977 
49'36 

12 

13  Oct.    31 
Nov.    8 

Mean 

20 

9  Oct.   27 
Nov.  19 
26 
Dec.     i 
4 

10 

Mean 

0 

|-57 
6-00 

5'4i 

42-65 

I 

24 

40-72 
37-83 
38-53 

23-70 
58 

34-10 

0 

40-57 
40-42 
41-04 
40-56 
40-69 

2 

5  '79 

46 

5  5  '94 

57-02 

57-35 
54-68 
54-80 

20 

5 

14  Dec.   15 

3' 
15  Jan.      i 

Mean 

13 

u  Dec.  22 
23 
12  Jan.      i 
6 

12 

Mean 

40-88 

0 

7-86 

7.76 

40-98 
4 

51-08 

24 

53-01 
56-19 

50-08 
42 

21 

i  5  Jan.      i 
8 

Mean 

5-66 

0 

11-75 
11-29 
10-98 
10-97 
11-17 

I 

39-03 

16 

21-19 

20-17 
20-05 
19-31 
19-99 

34 

6 

14  Oct.     7 
16 
Nov.    3 
6 

12 

Mean 

40-66 
0 

42-14 

41-74 
41-65 
41-87 

2 

55-96 

46 

56-60 
58-48 
60-  16 
57-76 

27 

14 
n   Dec.  22 

23 
12  Jan.      i 
6 

Mean 

7-8  1 

0 

12-91 
13-10 

13-56 
13-14 

4 

54-60 

24 

9'34 

7-54 
672 

5'37 

51 

22 

14  Dec.     4 
'5 

20 

15  Jan.      i 
Mean 

11-23 
0 

49^7 
50-21 

497' 
49'52 
49-66 

I 

20-14 

24 

547  1 
55-02 
53-66 
51-82 
53-83 

55 

41-85 

0 

43-08 

43'iS 
42-97 
43-16 
43'3' 

2 

58-25 

46 
29-50 

27-54 
29-60 

30-29 
30-13 

44 

7 

14    NOV.   21 
22 

Dec.     4 
6 
'5 

Mean 

15 

13    NOV.    22 

27 
29 

Dec.   1  2 
15 

Mean 

13-18 

0 

4 

36-85 
37-00 
37-21 

7-24 
26 

29 

24-82 
27-86 
26-54 

23 

12    Oct.     29 
3' 

Nov.    7 
Mean 

49-69 

53-81 

43-I3 

29-41 

37-02 

26-41 

LEDGERS  OF  GEOOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
1  8  10*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810*0. 

Groombrulge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 

1800+ 

East.          West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West 

Date 
1800+ 

East.         West. 

East. 

West 

24 

9  Oct.   27 
Nov.  19 
26 

Mean 

oh          4m 

8                               S 

40-06 
4O-2I 

50°          i' 

//                     n 

30-52 
3374 
32-49 

31 

9  Dec.  1  1 
10  Jan.      i 
Oct.    13 
18 

30 
Nov.  17 

Mean 

Oh 

8 

49-42 
49-41 

50-07 
49-64 

49-42 
49-62 

29°         31' 

24-70 
24-96 
23-84 
23-32 
24-04 

37 

14  Oct.     7 

23 
Nov.    3 
6 

12 

Mean 

45-94 

45'59 
45-46 

45-54 
45-25 

18° 

34-05 
33-53 
32-90 

33-35 

6' 

4O-I2 

o           4 
44-21 

44'  '3 
44"3« 

32-25 

39          26 

23-22 
23-03 
26-75 

25 

10  Dec.   23 
24 

27 

Mean 

45-56 

o           8 

3-82 
3-68 
3-70 

33'oS 

50 

31-83 

30-75 

30-38 

18 

0 

54-3I 
54'4' 

54-48 

49-60 

6 

24-23 

44          26 

29-88 
28-95 
28-35 

30-33 
28-18 

38 

13  Nov.     i 
8 

22 

Mean 

32 

ii  Nov.    9 
10 

15 
16 

22 

Mean 

44-22 

o           4 

52-74 

52-79 
52-86 

24-33 

24          56 

34-56 
28-69 
32-01 

3-73 

o           8 

7-36 
7-14 

30-99 
29 

19 

44-63 
46-15 

26 

14  Dec.  15 

31 
15  Jan.      i 

Mean 

39 

10  Oct.    1  8 
30 

Mean 

54-42 
0 

IO-22 

lo'ig 

IO"2O 

10-49 

10-72 
10-36 

7 

29-14 

43            6 

30-50 
30-42 

30-31 
30-66 

33 

ii  Dec.     2 
4 
9 

22 
25 

Mean 

52-80 

o           5 

23-17 
23-19 
23-46 
23-26 

23-49 

31-75 

46          51 

12-85 
12-37 
12-38 

>3'33 
1  1-50 

7-25 

o          8 

43-67 
4377 

43-49 
43-98 

4373 
43-81 

47 

52-56 
51-92 

53-99 
52-62 

45-39 
15 

52-95 

5475 

27 

13  Oct.    ii 
13 
29 
3' 

Nov.    i 

Mean 

40 

9  Oct.  23 

27 
Nov.  19 
26 
Dec.     4 

10 

Mean 

10-36 
0 

36-68 
36-25 

36-22 

36-26 

7 

31-20 

47           3 

14-44 
17-56 
13-10 
14-07 

23-31 

o           5 

35-8o 
36-06 

36-45 
36-37 

12-49 
41           o 

19-65 

24-47 
24-75 
24-72 

34 
13  Oct.    ii 
13 
29 

Mean 

43-73       4377 

o            8 

45-32 
45-22 

45-45 
45H5 

5277 

17 

54-74 
58-72 

59-82 
59-80 

57-48 

55 

28 

12  Nov.  15 
Dec.     7 

8 

'3 

Mean 

41 

14  Oct.     7 
23 
Nov.  3 
6 

12 

Mean 

36-35 

0 

42-09 
41-94 

4'"93 
41-89 
4178 
42-05 

7 

H79 

39          37 

23-40 
25-96 
25-46 

24-45 
22-72 

24-67 

36-17 

o           5 

39-21 

39-34 
39''9 

38-87 

23-40 

14           6 

22-98 
23-01 
21-84 
22-43 
21-80 

35 

10  Nov.  30 
Dec.     2 

9 
H 
16 

23 
Mean 

39* 

14  Nov.  21 

22 

Dec.     4 
6 

20 

Mean 

o           9 

32-18 
32-15 
32-53 

58-11 

47 

33-33 
37-87 
41-29 

22 

42 

13  Nov.  29 
Dec.  12 
'5 

Mean 

39-11 

o           6 

25-14 
25-40 
25-29 

(2577) 
25-08 
25-15 
25-16 
24-85 

22-41 

47          27 

38-19 
37-10 

36-81 

37-86 

37-45 

4I-95 
0 

7 

45-23 

45-48 

45-4i 
44-88 

24-44 

14          46 

47-56 

47-36 
45-24 
48-93 
48-39 

32-29 

o           9 

44-80 
44-50 
44-45 
44-5° 
44-52 
44'44 

37-50 

50 

30-21 

34"'5 

32-77 

3477 
3370 
32-41 

19 

30 

9  Nov.  19 
Dec.     4 

10 

13  Nov.  29 
Dec.  12 

15 
26 

Mean 

43 

13  Oct.    29 
Nov.    i 
8 

15 

22 

27 

Mean 

36 

12    Oct.     29 

31 

Nov.    7 
'5 
'9 

22 

Mean 

25-08      25-35 

37-02       36-96 

45-23 

47-86 

44-54 

i 
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Groombridgo 
No. 

Moan  R.A. 
iSio'o. 

Mean  X.F.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Moan  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West 

East   •      West 

Date 
iSoo-f- 

East.         West 

East.         West 

Date 
i8oo-f- 

East.         West 

East. 

West 

44 

ii  Dec.     4 
9 
'4 

22 
25 

Mean 

8                               • 

2-53 
2-65 
279 
2-54 

42°            II' 

23-07 
20-43 
23-91 
23-23 

51 

13  Dec.    12 
26 
14  Jan.     7 

Mean 

Qh             „», 

a                     a 

0-79 
079 

0'2O 

47°         20' 

(2f29) 
(12-16) 

27-94 

58 

9  Dec.     4 
10 
n 
10  Jan.   14 
IS 

Mean 

oh        14™ 

a                    a 

5-20 
4-66 
4-48 

5-11 

39° 

2' 

4-00 
3-84 
4-54 
2-36 

0-59 

0            II 

9-43 
9-40 

9-26 

9-14 
9-14 

27-94 

46           7 

3-78 

2-92 

2-64 

0            10 

8-n 

Til 
7-86 
7-85 

22-80 

47           7 
40-18 
42-08 
46-04 

42-70 

52 

ii  Nov.  15 
16 

22 
24 

Dec.     2 
Mean 

4-92 

o         14 

7-90 

7-60 
7-61 
7-89 

45 

55-40 
53-59 
53'42 
54-26 

3-93 
10 

45 

13  Dec.   15 
26 

3' 
14  Jan.      i 

Mean 

59 

1  1  Dec.     4 
12  Jan.     i 
6 

12 

Mean 

9-27 

0            II 

21-50 
20-85 
20-83 
20-06 

5-35 

29            21 

43-09 
40-58 
41-49 
41-38 

7-90 
0            10 

27-97 
27-80 
27-82 
27-61 

27-63 

4275 

42            5 

12-71 
13-04 

II'22 

I3-39 
I2-04 

775 

o          14 

23-33 
23-99 
23-56 
2378 
23-90 
23-84 

54-I7 
29 

13 

23-07 
24-24 
2674 

22-56 
21-98 

53 

10  Oct.    13 
Nov.  17 
26 

3° 
Mean 

46 
1  1  Dec.     4 

9 
14 

22 

25 
Mean 

60 

8    Oct.     22 

24 

20-45      21-17 
0            II 

35-69 
34-95 

41-44       41-84 

19            32 

52-36 
48-00 
54-84 

Z9 
Nov.  14 
28 

3° 
Mean 

54 
12  Nov.    7 
15 
'9 

Mean 

27-77 

0            10 

27-49 
27-86 

12-48 

46            6 

58-91 

2373 

o         14 

53-47 
53'27 
53-39 
53'42 
53-20 

53-20 

38 

25-65 
24-90 
25-11 

23-86 
0 

26-26 
25-49 

26-48 

47 
n  Nov.  15 

22 

Mean 

61 

10  Oct.    1  8 

30 
Nov.  17 
26 
30 
Dec.     2 

Mean 

35-40 

0            12 

37-05 
37-09 

37-45 

37-07 

37-08 

5173 

36            24 

34-27 
35-40 

33'H 
32-69 

32-5I 
33-I3 

55 
10  Dec.     2 
9 

4 

10 

*3 
24 

Mean 

27-68 

0            10 

27-97 

28-29 
28-81 
28-32 

27-77 
27-99 

58-62 

29          10 
35-16 

3279 
34'1' 
33-63 
33-64 
33'23 

48 

9  Dec.  ii 
10  Jan.  15 
Oct.    13 
Nov.  17 
26 

3° 
Mean 

53-27       53-38 
o         14 

60-22 
60-46 
60-27 

59-99 
60-39 

25-22 
19 

26-08 

14 

4773 
48-49 
49-67 
51-10 
48-14 

62 

12  Oct.   26 
29 

Nov.    7 
'5 

Mean 

37-12 

o         13 

38-49 
38-20 
38-35 
38-13 

33-52 

45          57 
57-80 
60-33 
59-47 
56-93 

56 

n  Nov.  15 
16 

22 

H 
Mean 

'.7-88      28-35 

0            10 

30-62 

30-56 

30-66 

33-44       33'92 

50             7 

55-66 
56-90 

49 
13  Oct.   29 
Nov.    i 

NOV.  22 

Mean 

60-27 

o          15 
19-15 

19-09 

46 

46-80 
48-21 

49'°3 
43 

63 

1  1  Nov.  24 
Dec.  25 

Mean 

38-29 

o         14 

1-40 

no 

•68 
•62 
•63 
-52 

•93 
'45 

58-63 

46          47 
20-39 
19-60 
21-96 
2075 
20-84 
22-84 
19-29 
21-13 
20-84 
20-91 

57 
8  Dec.    1  6 
9  Jan.    ii 
Oct.    23 

27 
Nov.  19 
26 
II  Dec.     2 
9 
14 

22 

Mean 

30-61 
0             10 

31-77 
32-04 

32-16 

32-33 
3177 

56-44 

47           21 

34-28 
34-48 
32-00 
35''7 
37-94 

19-12 

o          16 

6o'oi 

60-00 

59-4I 
59-80 
60-26 

41            4 

077 

2-49 
4"oi 
2-55 
2-89 

50 

13  Nov.  29 
Dec.  12 

'5 
26 

Mean 

64 
9  Dec.     4 

10 

ii 
10  Jan.    14 
'5 

Mean 

32-0! 

3477 

1-57         1-25 

2I-O7          2O'OO 

59-90 

V54 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSto'o. 

Groombridi^u 
No. 

Mean  R.A. 
iSicro. 

Mean  N.P.D. 
1810-0. 

Groombri'lge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.  I'.  L>. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

65 

1  1  Nov.  1  5 
16 

22 

24 
Dec.     2 

'4 
Mean 

0" 

379 
3  '60 

3'4> 

3'45 
3'57 
374 

i8m 

i 
I 

46° 

27-46 
26-90 
26-03 
27-49 
27-16 
25-99 

39' 

72 

9  Dec.     4 

10 

ii 

10  Jan.    14 
'5 

'7 

Mean 

Oh 

s 

20m 

44-83 
4478 

44'6l 
44-66 

44-89 
44-40 

40°            46' 

52-26 

52-59 
53^9 
51-46 
54-26 
52-27 

79 

13  Nov.  29 
Dee.   1  2 
»5 

Mean 

0" 

44!58 

44-59 
44-76 

2Im 

8 

38° 

5  1"-46 

57-53 
55^7 

2' 

44-64 
0 

21 

47-94 
48-35 
48-06 
4770 

54-89 
37 

14 
5-66 

6'45 

8-50 
8-51 

80 

12  Dec.     7 
8 

13 
13  Jan.    10 

Mean 

3'59 

0 

43'93 
4371 

43-99 
44-02 

43-98 
43-83 

18 

26-84 

42 

zo-i6 
20-06 
19-26 
16-42 
19-68 

I9-02 

38 

0 

52-30 

52-33 
52-42 

44-70 
20 

52-81 

47          40 

17-71 
17-90 
20-91 

66 

10  Dec.     2 
9 
H 
1  6 

23 
24 

Mean 

73 
13  Oct.   29 

3i 
Nov.    8 

Mean 

0 

48-01 

22 

7-58 
7-79 

7'47 
7-58 
778 
7-61 

775 

20 

7-28 

4 

4-63 

5-47 
7-09 

9'53 
6-14 

9-29 
6-47 

52-35 

0 

•60 

•87 
•67 
•69 

•38 

•72 

21 

18-84 

47           6 

15-91 
15-86 
13-16 
14-14 
16-66 
1657 

81 

12    Oct.     26 

29 
31 

Nov.    7 
15 
'9 

22 

Mean 

74 
II   Dec.     4 

5 
9 
H 

22 

12  Jan.      i 

Mean 

43'9' 
0 

19 

272 
3-31 
1-97 
2-44 

19-10 
4 

43 

54-08 
55-83 
54-58 
53-64 
54-58 
53-59 

67 

8  Oct.    24 
29 

Nov.  14 
28 

3° 
Dec.     2 

Mean 

1-66 
0 

20-56 

20-54 

20-67 
2078 
20-70 

21 

15-38 

38              12 

38-12 

37-83 
37-61 
36-77 
38-16 

0 

13-09 
13-13 

7-65 
22 

47 

4774 
5279 

6-95 

12 

75 
13  Nov.  29 
Dec.  12 

15 

26 

14  Jan.      i 
Mean 

82 

1  1  Dec.     4 
9 

Mean 

0 

1-09 
1-04 

2-6  1 

19 

179 
1-51 

i'55 
1-49 

28 

14-46 
iy35 

54-38 

59 

I4-37 
15-06 
1  1-06 
15-96 

68 

10  Oct.    13 
18 

3° 
Nov.  17 
26 
3° 

Mean 

13-11 

0 

13-81 

iJ'SS 

13-28 

22 

50-27 

39 

46-23 
47-66 
48-42 

56 

83 

14  Oct.    1  6 

23 

Nov.    6 

Mean 

20-65 
0 

21-31 
21-18 

21 

2I'I2 

37-70 

36             31 

41-81 

3779 
40-21 
39-67 
40-12 
4073 
40-66 

76 

6  Nov.  20 
Dec.   1  9 

21 

7  Nov.  zi 
26 
Dec.     3 
H 

Mean 

1-07 

0 

5-10 

1-59 

20 

5-65 
5-20 
5-04 
5-12 

15-91 
28 

48-13 

14-11 

4i 

47-82 
51-19 
52-10 
51-23 

69 

10  Oct.    13 
18 
30 
Nov.  17 
26 

Mean 

i3'54 

0 

14-49 
14-40 
14-68 
14-50 
14-54 

22 

47'44 

47 
18-01 
18-15 
1678 
19-88 
18-27 

33 

84 

13  Oct.    29 

3' 

Nov.     i 
8 

22 

Mean 

21-25 
0 

2I'I2 

21 

20-74 
2I-03 
2I'IO 

40-29       39'94 

37           5 

18-41 

i9"'3 
21-96 

5-10 
0 

9-24 
8-41 

5-25 
20 

48-13 

47 

(23-81) 
3  i  "60 

50-59 
39 

77 

12  Dec.     7 
8 

'3 
Mean 

70 

13  Oct.    31 
Nov.  29 

Mean 

14-52 

0 

17-54 
17-56 

22 

I7-47 
I7-53 
18-06 

17-81 

18-22 
28 

9-17 

7-40 

7 

5-58 

7-24 
5-70 
7-30 
6-94 

85* 

6  Oct.    1  8 

19 
23 
Nov.     8 
Dec.   24 
7  Dec.     6 
13 

Mean 

8-83 

0 

20 

36-39 
36-33 
35-66 

36-35 
36-21 

3677 

31-60 
24 

3i 

52-06 
54-32 
53-o8 

55'4° 
5I-23 

53"*5 

0 

33-09 

32-96 

33-15 
33-14 

33-25 

20-96 

21 

19-83 

45           7 

23-39 
23-16 

2379 
22-58 

23-81 

71 

8    Oct.     22 

24 
29 

Nov.  14 
28 
3° 

Mean 

78 

1  1  Nov.  1  5 
16 

22 
24 

Dec.     2 

Mean 

36-29 

53-22 

33-12 

23-35 

17-55 

1772 

8-29 

6-55 
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Groombridge 
No. 

Mean 
ill 

K.A. 

O'O. 

Mean  N'.P.D. 
iSlo'o. 

Groombridge 
No. 

Mean  R.A. 

MeanN.P.D. 
1810-0. 

Groombridge 
No. 

Mean 
ill 

R.A. 

0  O. 

Meau  1 
181 

f.I'.D. 

O'O. 

Date 
1800+ 

East. 

West. 

1 
East.     I    West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West 

East. 

West 

86 

12  Dec.     7 
8 

13 
13  Jan.    10 

0" 

22m 

20-43 
20-58 

2O'6o 
2O'6o 

36'        55' 

40-27 
38-51 
41-71 
43-28 

94 

13  Dec.  12 

15 
26 
14  Jan.      i 

ou         24-" 

36-98 
37-37 
37-35 
37-33 

29°            II' 

3-08 
572 
2-65 

101 

II   Oct.    15 
16 

NOV.  22 

24 

Oh 

2-55 

2-69 
2-54 

26m 

I 

46* 

33-44 
31-16 

24' 

Mean 

20-55 

40-94 

Mean 

37-26 

3-62 

Mean 

2-58 

33-50 

87 

13  Oct.    29 
Nov.  27 

0 

32-09 

32'OO 

22 

47        49 

45-03 
45-36 

95 

10  Dec.  27 
13  Jan.   16 

o          24 

57-10 

57-17 

30        45 

10-24 
10-71 

102* 

6  Nov.  20 
Dec.   19 

2  I 

0 

26 

26-96 

27-10 
27-28 

37 

8 

59-38 
60-18 
6  1  '44 

Mean 

32-05 

45-20 

Mean 

57-10       57'I7 

10-24      10-71 

24 
7  Jan.   25 

59-83 

57-99 

oo 

r\S\ 

_JC                      _.rt 

Dec.  14 

26-88 

6«73 

DO 
10  Dec.     2 

0 

56-12 

22 

30        30 
7-26 

90 
1  1  Dec.  22 

o          24 

58-55 

30       50 

42-58 

Mean 

26-88 

27-11 

60-78 

5975 

H 

56-16 
56-23 

3-51 
1-98 

25 
12  Jan.      i 

58-43 
58-94 

44-53 
43-60 

103 

0 

26 

46 

33 

27 
1  1   Jan       6 

56-06 
56-28 

5-i5 

Mean 

58-64 

43-57 

1  1  Nov.  1  5 
16 

29-60 

2Q'6l 

38-37 

4  1  '.t>) 

3Z 

22 

2Q'?I 

41-30 

Mean 

56-21 

4-54 

97 

o          25 

20           28 

24 

Dec    2 

•y  >» 

29-36 
20-36 

»      3V 
39-96 

•J.8'77 

89 

0 

23 

24      17 

12  Nov.    7 

22 

22-73 
22-72 

30-92 
31-66 

4 
5 

29-47 
2978 

39-47 

8  Dec.     2 
16 

27-84 
28-06 

57-29 
58-15 

Mean 

2273 

31-29 

Mean 

29-53 

3977 

9  Jan.    1  1 

17 
Oct.    23 

27 

27-72 
28-06 

27-81 
28-27 

56-97 
57-90 
58-56 
56-91 

98 

II  Dec.  22 

o          25 

37-82 

36           52 

48-59 

104 

10  Dec.  24 

0 

447' 

26 

30 
'4'33 

44 

Mean 

27-89 

-27-99 

5774       57-58 

25 
12  Jan.      i 

37-53 
3777 

45-64 
4671 

105 

0 

26 

19 

52 

00 

0 

23 

47        22 

6 
13  Jan.     8 

37-35 
37-80 

47-33 
47H3 

12    Oct.     31 

Nov.  19 

50-86 
50-77 

48-50 
48-09 

13  Nov.     i 

37-89 

45  29 

Mean 

co-82 

48-30 

3T  7 

TV/To 

35  33 
35-46 

52  31 

54-77 

37-62       37-85 

47-07      46-36 

TnA 

0" 

Mean 

35-3I 

54-00 

99 

o           25 

30        43 

12  Oct.    31 

7-66 

51-08 

10  Nov.  26 

44-52 

19-02 

Nov.  19 

7'44 

53-25 

91 

0 

23 

36     58 

Dec.  14 
16 

44-57 
45-00 

16-19 
18-59 

Mean 

7-55 

52-17 

4s  79 

57  20 

23 

44-69 

19-24 

T  <  i  '  ~  ' 

92 

0 

23 

40          3 

27 
30 

44  74 
44'87 
44-53 

18-37 
'9'55 

107 

9  Dec.   1  1 
i  o  Jan    1  4 

0 

27 

43 

38 

773 

4.  'd.6 

23 

47  24 
47-3I 

7* 
9-90 

9.6  . 

Mean 

44-70 

18-67 

'5 

32-73 

7-80 

r-8, 

47  °8 

84 

*7 

3    5 

3    °* 

Mean 

47-21 

9-15 

100 

o           25 

8        33 

Mean 

32-55 

6-45 

93 
9  Dec.   1  1 
10  Jan.   14 
15 
'7 

0 

24 

3-23 
3-63 
3-10 

3-39 

43          8 

12-78 

I2'6l 

14-22 
15-18 

7  Oct.    18 

3' 

Nov.  2  1 

26 

Dec.     3 
6 

55-88 
56-58 
56-17 

55^7 
56-46 

27-86 
27-75 
29-46 
29-45 
3J  39 
29-87 

1  08 

10  Nov.  26 
Dec.   1  4 
23 

0 

46-43 
46-92 

46-67 

27 

30 

20-74 
17-82 

43 

Mean 

' 

3-34 

i37o 

Mean 

56-21 

29-30 

Mean 

46-67 

19-28 

LEDGERS  or  GEOOMBEIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
i8io'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

109 

10  Oct.    13 
18 

3° 
Nov.  17 

23 
Mean 

Oh 

8 

5S-65 

27m 

55-66 
557i 
55-27 
5573 

39° 

40-60 

46' 

39-60 
39'H 
39"°3 
39-24 

117* 

6  Oct.    1  8 

'9 

23 
Nov.    8 

i7 
29 
Dec.  24 
7  Jan.      5 

25 
Feb.     i 
Nov.  26 
9  Oct.      8 

15 
27 
10  Jan.    14 
'5 
17 
ii  Mar.  25 
Nov.  15 
16 

22 

Dec.   14 
12  Jan.    19 
26 
13  Jan.    1  6 
Oct.   29 
Nov.     i 

22 

27 

Dec.   15 
26 
1HJ             31 
14  Jan.      i 
7 

Feb.     i 
Nov.     3 
6 

12 
22 

Dec.     4 
6 

15 
20 

Mean 

Oh          29m 

B                                 8 

48-04 

47-63 
47-98 
47-90 

47-89 

34° 

22-52 
21-98 
22-09 
23-70 
22-66 

21-57 

20-48 
24-80 
23-10 
22-65 

22-27 
23-94 

22-72 
23-60 

24-67 

21-68 

24-59 
24-53 
22-17 

23-25 

23-19 
22-26 
22-81 
22-09 
24-84 
22-55 
2374 

2  2  '60 
23-81 
24-92 

23-93 
24-05 

30' 

22-32 

23-84 
23-84 
24-03 

22'12 
25-24 
2174 
23-39 

23-40 
25-04 
2378 

23-64 

120 

1  1  Nov.  9 
16 

22 

24 

Dec.    2 
4 

Mean 

Oh 

a 

50-75 
51-41 
51-11 

50-57 

50-85 

30m 

8 

24° 

4872 
48-68 
(42-43) 
45-34 
47-03 
47^5 

53' 

55^5 
0 

14-52 

SS'59 
28 

H74 
14-56 
14-86 

40-60 
39 

22-56 

39-25 

39 

17-86 
21-66 
20-46 

50-94 

0 

S'-53 

51-70 
51-63 

30 

51-46 

5I-34 
51-64 

47-48 
51 

10-34 
11-94 
10-91 

35 

9-69 
9-32 

1  10 

10  Oct.    1  8 

3° 
Nov.  17 
23 

Mean 

121 

8  Dec.  1  6 
9  Jan.  1  1 

'7 
Oct.  23 
27 
Nov.  1  9 

Mean 

14-52 

0 

19-66 
19-62 

19-32 
19-78 

20-05 

1472 
28 

22-56 

44 

23-29 
25-86 
24-78 
23-01 
26-71 

19-99 
5 

III 

10  Nov.  30 
Dec.     2 

9 
16 

ii  Jan.     6 

Mean 

51-62 
0 

51-48 

30 

57-67 

57-54 
58-65 

11  -06 
19 

9-51 

40 

40-22 
42-12 
3975 

122 

12  Oct.  31 
Nov.  1  9 

22 

Mean 

19-69 

0 

(37-45) 
38-13 

38-14 
38-37 

28 

2473 
46 

59^7 
61-76 

59-64 
5978 

22 

112 

13  Oct.    29 

3i 

Nov.     i 
8 

Mean 

0 

57-95 

31 

3i-57 
31-56 

3''35 
31-66 

3'-54 
31-62 

40 

4070 

31 

53-io 

54'°7 
56-92 
53-34 
54-52 
54-45 

123 

8    Oct.    22 

24 
29 

Nov.  14 
30 
Dec.    2 

Mean 

38-21 

0 

43-55 
42-95 
42-97 
43-20 
43-05 

28 

60-21 

41 

28-97 
2971 

*777 
30-43 
30-23 

41 

"3 

ii  Dec.     5 
9 
H 
12  Jan.      i 
6 

Mean 

0 

4371 

44-05 

43-46 

3I-55 
31 

50 

I2-8I 
11-84 
9-15 

54-40 
21 

124 

13    NOV.  22 

27 
29 

Mean 

43-14 

0 

28 

55-6o 

55-63 

55-08 

55-62 

29-42 
20 

20 

1173 
13-84 
16-63 
11-15 

114 

12    Oct.     26 

29 

Nov.    7 
IS 

Mean 

47-89 

o         30 

22-59 
22-13 

21-89 

23-I2 

25 

21-63 
25-08 
25-38 
26-75 

23-53 

10 

4374 
0 

2  -06 
I'99 
1-90 
2-25 

32 

11-27 

38 

21-94 
23-56 
20-24 
23-68 

42 

118 

I  I    NOV.    22 
24 

Dec.     2 
4 

Mean 

125 

10  Nov.  30 
Dec.    9 
16 

23 
Mean 

0 

7-67 

6-98 

55-48 
29 

41 
23-85 

22-01 

I3-34 
28 

"5 

II  Dec.     5 
9 

Mean 

22'2O 

o         30 

39-54 
39-27 
39-51 

39-83 
39-52 

24-71 

38 

45-63 
46-95 

45-63 
44'6l 
45-76 

50 

2-05 

0 

32 

17-41 

18-02 

I7-49 
I7-53 
17-28 

22-36 
15 

5 
61-94 
62-81 
62-51 

I8'f 
62-64 

119 

10  Nov.  30 
Dec.    2 

,96 

23 

Mean 

126 

12  Dec.    7 
8 

13 
13  Jan.     8 
10 

Mean 

7-33 

0 

22-02 
21-96 

22'29 

29 

22-93 

30 

4I-90 
43-90 
45-87 

50 

116 

10  Dec.  27 

3° 
1  1  Jan.     6 

Mean 

22-09 

43^9 

39-53 

45-72 

'7'55 

61-76 

LEDGERS  OF  GKOOMBKIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAK  STARS. 


Groombridge            Mean  1;.  A. 
No.                        1810-0. 

Mean  N.P.U. 

I  MO'O. 

(iroombridKe 
No. 

.Mean  R.A. 
1810-0. 

.Mean  N.P.D. 
i8io'o. 

Grooinbridgu 
No. 

Mean  R.A. 

iSio-o. 

Mean  N.P.D. 

iSio'o. 

Date 

1800+ 

East.            West. 

East. 

West. 

Date 
1  800  + 

East. 

West 

East.         West 

Date 

1800+ 

East 

West 

East. 

West 

127 

12    I  let.    26 

Nov.   7 
'5 

22 

Mean 

128 

10  Jan.  17 
Oct.  13 
18 
Nov.  1  7 

23 
26 

Mean 

ou         32"" 

8                                 8 

21-5O 

20-80 
21-48 

21-93 

20° 

13' 

7-86 
9-83 

6-35 
7-96 

134 

ii  Dec.    5 

9 
'4 

22 
25 

12  Jan.     i 
Mean 

0" 

8 

3I-6O 
3I-65 
3I-99 

3  1"  5 
31-76 

3  '73 

34m 

8 

35°         49' 

i2;59 
16-02 
13-30 

'4'47 
12-31 
12-95 

141 

10  Dec.     9 

'4 
16 

23 
24 
30 

Mean 

Oh 

5-16 

5'47 
5_'27 

5;46 

36"' 

8 

44° 

50-87 
51-06 
51-10 
50-72 
51-72 
5  '74 

8' 

21-41 

0          33 

0-32 
0-31 
0-58 
0-46 
0-16 

O'lO 

44 

1-78 
0-18 

7-88 

I 

0-16 
1-28 

"'45 
1-92 

3>'75 

0 

2-60 

0 

17-93 

35 

35 

18-45 
18-65 

'7'44 
18-47 
19-09 

13-61 
36            3 

16           II 

34-44 

34-45 
36-12 

5-36 
0 

17-30 
17-51 

37 

17-68 

17-71 

'774 
I7-55 

51-20 
39 

42-39 
42-00 

35 
41-14 

42-80 

44'7' 
43-52 

135 

1  1  Dec.  2  5 

142 

10  Oct.    13 
18 

30 
Nov.  17 
26 
3° 

Mean 

136 

9  Nov.  26 
Dec.   4 
1  1 
10  Jan.     i 
'4 
15 

Mean 

0-13         0-42 

o          33 

20-13 

19-56 
1975 

0-98 

16 
12-63 

i  -20 

3 

"'37 
11-03 
12-44 
I3-45 

17-41 

o 

30-24 

30-06 

29-45 
30-19 

30-02 
30-06 

17-67 
37 

42-20 

13 

3-67 
4-61 
3-88 
4-32 
3-93 
5-91 

43-04 
5 

129* 

9  Nov.  26 
Dec.    4 
1  1 
10  Jan.  14 
'5 

Mean 

143 

14  Oct.    16 

23 
Nov.    3 
6 

12 
21 

Mean 

'7'93 
0 

27-25 
27-12 
27-41 

26-96 

26-58 

18-42 
35 

34-44       35-61 

35          44 
6-98 
8-38 
5-25 
6-73 
6-89 

20-13       19-66 

o          33 

34-14 

12-63 

44 
41-02 
41-67 

12-07 
4 

137 

ii  Dec.    5 

9 
'4 

22 

12  Jan.     i 
Mean 

130 

10  Nov.  23 
26 

Mean 

30-00 

o 

31-53 

34-69 
34-67 
(44-80) 

37 

4'39 

2 

12-81 
12-42 
10-72 
11-55 
11-99 
13-46 

0 

11-61 

(7-62) 

144* 
7  Jan.      3 

34-06 

o         33 

56-66 
56-51 

4'-35 

50 

23-30 
24-71 

27-06 
0 

39-94 
3971 

40-08 

39-60 
39-98 
39-68 

35 

6-85 

50           13 

4275 
43-72 
47-11 

44'52 
48-11 

44-59 

Oct.    1  8 

3' 
Nov.  21 

26 

Dec.     3 
'4 

Mean 

131 

13  Xov.   8 
29 

Mean 

21 

138 

13  Oct.  29 

3' 

Nov.    i 
8 

22 

27 

Mean 

o          34 
1  1  -6  1 
11-27 
11-37 
11-74 
11-59 
11-53 

24-01 
42 

28-64 
29-97 

45 

26-34 
26-36 

33-63 

0 

37 

37'5' 
37-4° 

^7  *Q7 

12-16 

20 

1  1  -6  1 

35 

61-30 

63-47 
59-07 

132* 

8  Dec.    4 
16 
9  Jan.  1  1 

17 
Oct.  23 

»7 

Mean 

145 

12    Oct.     31 

Nov.  19 

22 

Mean 

0 

51-04 

0 

42-43 
42-52 

42-42 

42-26 

42-43 

35 
35 

45''3 

35          53 

42-88 

46          10 

46-81 
43-06 
43-18 
44-83 
447' 

26-43 

139 

12  Jan.    6 

0 

3  7  ""  ^ 

37 

41-05 
41-11 
41-21 
41-16 

40-86 

33 

61-28 

ii 

44-85 
46-48 

44-27 
45-6o 
45-60 
45-66 
46-55 
44-95 
45-24 

44-62 
4572 
45-94 

146* 
6  Oct.    1  8 

'9 

23 
Nov.     5 

8 

17 
29 
Dec.  24 
7  Jan.     5 
8  Oct.   22 
24 
29 

11-56       11-50 

o          34 

16-44 
16-58 
16-65 
16-56 
16-73 
16-74 

29-31 

50 
49-16 

45-36 
44-30 
46-50 
43-97 
44-'4 

26-37 

133 

13  Oct.  29 

3' 
Nov.    i 

8 

22 
27 

Mean 

21 

140 
1  3  Dec.  1  2 

'5 
26 

3' 
14  Jan.     i 

Mean 

16-62   • 

45-57 

42-41 

44-52 

10 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  S.l'.D. 
iSio'o. 

Uroombridge 
No. 

Mean  R.A. 
i8io'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.I'.D. 
iSio'o. 

Date 
1800+ 

East.        West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East.        West. 

Date 
1800+ 

East.         West. 

East. 

West. 

146*  contd. 

Nov.  14 
28 
30 
Dec.     4 
16 
9  Jan.    1  1 

17 
1  1  Nov.  1  5 
16 

22 

24 

Dec.     2 
4 
9 
H 

22 

25 

12  Jan.      i 
6 

ll 

26 

13  Oct.   29 
Nov.     i 

Mean 

Qh            ^m 

g                      a 

33° 

46  20 

47-34 
46-23 
45-80 

4673 
46-66 

47^7 
45-5I 
46-22 
44-98 
46-80 

457° 
47-I3 
45-69 

45-99 
45-20 

II' 

4  5  :3i 
45^3 
45-53 
43-22 

45-91 
43-92 

45-4I 

151 

9  Oct.   23 
Nov.  19 
26 
Dec.   10 
ii 
10  Jan.    14 

Mean 

0" 

a 

1-78 
1-82 

1-87 

39m 

I 

1-37 
1-37 
i  -60 

43°         16' 

22-63 
24-1  1 
22-63 
24-29 
25-71 
22-38 

157 

15    Oct.    21 

25 
26 

Nov.    3 
Mean 

oh       4im 

8                              8 

47-93 
47-69 
48-09 

47-9' 

45° 

4777 
48-81 
50-02 
49-54 

13' 

47  '9  ' 
o         41 

49-55 
49-83 
49-52 
49-83 
49-50 
49-58 
49-38 
49-61 

49-49 
49-47 
49-64 

49-58 

49-04 
29 

14-84 
13-69 
14-98 
10-95 
11-79 
14-68 

55 

!3'37 
16-57 
14-71 
13-93 

I3-99 
14-32 

1-82 

0 

22-82 

22-74 
22-78 

'"45 
39 

23-12      24-13 

49          57 

29-61 
28-64 
29-22 
31-22 
28-09 

158 

8    Oct.    22 

24 
29 

Nov.  14 
28 

3° 
10  Dec.    9 

J4 
16 

23 
24 
30 

Mean 

152* 
7  Jan.      5 

25 
Nov.  26 
Dec.   13 
8  Jan.    15 

Mean 

22-78 

0 

44-54 
44-60 

44-55 
44-41 
44-56 
44-46 

39 

29-29      29-61 

46               2 

6-54 
8-97 
10-25 
8-16 
8-10 
6-53 

153 

13  Dec.  12 

'5 
26 

3i 
14  Jan.      i 

7 
Mean 

49-53     49-64 

o         42 

2-82 
2-53 

2-68 

'3-49 

45 
1-60 
2-31 
1-28 

14-48 
54 

41-14 

o         37 

53-95 
54'56 
54-12 
54-62 

46-22 
19 

45-30 

51 

45-15 
47-11 

47-17 
46-55 

159 
13  Dec.  12 

15 
26 

Mean 

147  ' 

12  Dec.     7 

8 

13 
13  Jan.    10 

Mean 

44-52 

0 

8-66 
8-82 

40 

9-°9 

8-80 

9'44 
9-26 

8-09 

39          3i 

48-34 
46-35 
46-84 

45-69 
43-52 
44-98 

2-68 

o         42 

I5-I3 

15-02 

'73 

41 

31-23 
3072 

35 

154 

10  Oct.    13 
18 

30 
Nov.  17 
*6 
3° 

Mean 

1  60 

11    NOV.  22 

Dec.    2 
Mean 

54-3i 
o         38 

2-O2 
2-52 
I-93 
2-40 

2'33 

20 

46-50 

15 
51-87 
50-41 
52-12 
51-82 
49-83 

148 

12    Oct.     26 
29 

3> 

Nov.    7 

ij 

Mean 

15-08 

o         42 

21-83 

21-87 
21-63 
21-67 

30-98 

24 
57-26 
56-36 
58-18 

60-49 

35 

161 

10  Dec.  14 

874 
0 

46-93 
47-55 

9-15 

40 

47-61 
47-02 
47-36 
47-39 

44-25      46-81 

39          27 

53-28 
51-64 
53-32 
54-64 
50-83 
53-63 

16 
23 

27 

Mean 

2-24 

o         38 

2-67 

3-04 
2-94 

3-19 

46 

56-52 
56-36 
56-20 
57-88 

51-21 
3 

155 

10  Oct.    13 
18 

3° 

Nov.  17 
26 

3° 
Mean 

149 

1  3  Dec.  1  2 

15 
26 
14  Jan.      i 

Mean 

21-75 

o         42 

25^3 
26-16 
25-88 
25-88 
26-16 

58-07 

50 

31-96 
32-29 
30-10 

33'9' 
33-41 

47 

162 

14  Oct.  1  6 

23 
Nov.   3 
6 

21 

Mean 

2-96 
o         38 

7-50 
7-52 
7-86 
7-57 

7-91 

56-74 
40 

13-96 
14-18 
I3-95 

4 

14-03 

13-83 
13-16 

47-24 

0 

16-79 
16-95 

16-91 
16-96 

16-87 

47-35 
4i 

52-23      53-22 

34          46 

16-37 
15-61 
16-43 

16-53 

15-85 

ISO 

6  Nov.  20 
Dec.   19 

21 

7  Dec.     6 
8  Jan.     4 
13 

Mean 

156 

1  1  Dec.    9 
H 

22 
25 

12  Jan.     6 
Mean 

26  oo 

o         42 

34-32 
34-42 
34-38 
34'3' 

32-32 

41 

43-64 
45-66 

45-35 
43-23 

22 

I63 

1  1   Nov.  1  5 

i7 
Dec.    2 

4 

Mean 

774       7-63 

14-03 

13-67 

16-90 

16-16 

34-36 

44-47 

LEDGERS  OF  GKOOMBKIDGK'S  OBSERVATIONS  OF  CIRCUMI-OLAR  STARS. 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombriilge            Mean  R.A. 
No.                        iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West 

East 

West 

Date 
I«00+ 

Kust. 

West 

East 

West 

,£».            East         West 

East. 

West 

164 

9  (Jet.  23 

0" 

8 

50-70 
0 

53-80 

53^4 
53'9' 

8 

42 
53-69 
53-69 
5379 

42" 

38 

39-18 
39-63 

30' 

20 

41-14 
41-52 

172 

12    Oct.    31 

Nov.   7 
Mean 

0" 

f  M  m 

44 

8 

21-22 

20° 

34' 

47-88 

178 

14  Oct.    23 
Nov.    3 
6 

O1'        44'" 

8                             8 
56'54 

56*  5  7 

50° 

5770 
57-18 
59-00 

38' 

0 

27-05 
27-28 

27-21 

2TII 

44 

24 

I2'IO 
14-28 

»4'57 

45-56 
37 

Mean 

165 

12    Dec.  13 
13  .Ian.  10 
16 
Oct.  29 

3' 

Nov.    i 
8 

Mean 

56-66 

o         45 

•  8-41 
8-34 
8-10 

44 

25-64 
23-85 
20-81 

9 

173 

10  Dec.  24 

27 
30 
1  1  Jan.    6 

Mean 

179 

14  Dec.     4 
'5 

20 

Mean 

27-28 
0 

28-14 
27-82 

27-99 

44 

13*61 

44 

59-95 
55-86 

57-03 

8 

53-80 
0 

59-94 
59-60 

59-55 

5372 
42 

3876 

45 
56-62 
56-31 
58-29 
58-09 

40-18 
12 

174 
14  Dec.    4 
'5 
3' 

Mean 

MM 

8-28 

o         45 

16-25 
16-46 
16-28 

23-43 

45 

55-30 
59-09 

59-27 
59-29 

20 

1  66 
15  Oct.  15 

21 

25 
26 

Mean 

1  80 
1  5  Oct.   1  5 

21 

'         25 
26 

Mean 

27-98 

0 

45-46 
39-59 
38-14 
40-09 

44 

57-61 

2 

23-58 
22-29 

45 

59-70 

0 

25-55 
25-34 
25-50 
25-32 
25-22 

43 

57-33 

34 

48-68 
4776 
48-05 

47'56 
48-17 

42 

175 

7  Dec.    6 

27 
8  Jan.  13 

1  5 

Mean 

167 

1  1   Dec.    9 
'4 

22 
25 

12  .Ian.    6 
Mean 

16-33 

o         45 

20-23 
19-95 
20-35 
20-15 
20-20 
20-04 

58-24 
30 

51-20 
53-93 
53-69 

5370 
51-29 
54-35 
53H5 
51-81 
53-29 
52-14 
53-47 

54-16 
5381 

52-76 
54H9 

18 

54-36 
53-87 
54-05 
54-02 

54-03 
5474 

54-62 

181* 

6  Oct.    1  8 

>9 
23 
Nov.    5 
8 
29 
7  Feb.      i 
Dec.     3 
8  Jan.     4 
10  Jan.    17 
ii  Mar.  25 
Nov.  1  6 

22 

24 

Dec.     2 

4 
5 
9 
'4 

22 
25 

12  Jan.      i 
6 

|  O 

2  O 

Mean 

40-82 
0 

47-96 
48-29 

48-00 

47-84 

47-95 
48-40 
48-02 

47-73 
48-00 
48-10 

44 

2373 

45 
22-53 

22-38 
20-49 
21-93 
20-39 
25-01 
22-32 

19-59 
23-02 

56 

25-39 

0 

48-61 

43 

48-74 
48-65 
4874 
48-71 

48-04 

32 

30-27 
31-03 

3 

29-71 

29-87 

31-06 

29-90 

176 
13  Dec.  12 

26 
14  Jan.     i 

7 
15  Dec.    4 

9 

12 

'7 
24 

Mean 

168 

9  Nov.  19 
26 
Dec.    4 

10 

1  1 
10  Jan.  14 

Mean 

0 

7-24 
7-43 

48-71 
44 

30-65 

41 

40-63 
43-86 

30-14 
37 

II     XOV.22 

Dec.    2 
Mean 

48-03 
0 

4874 

44 

51-42 

49"53 
49-91 
50-34 

22-32 
4 

8-04 

46 

8-47 
5-45 
7-43 
6-46 

7-50 

177* 
6  Dec.   19 

21 

24 
7  Jan.      3 

5 

Oct.    1  8 

Mean 

7-34 

0 

7'37 
7-37 

44 

42-25 

39 

46-93 
49-61 

49 

170 

ii   Nov.  16 
Nov.  24 

Mean 

7-37 
0 

20-67 

44 

2I-OO 
21-lS 
20-85 
20-7I 

20-88 

48-27 
42 

14-23 

4874 

50-30 

8-04 
-4 

7-06 

46 

7'33 
8-43 

9H3 
8-05 
6-83 

7-57 

171 
8  Dec.    2 

16 
9  Jan.  1  1 

'7 
Oct.  23 

Mean 

21 

15-04 
15-66 
15-58 
13-18 
14-31 

177*  s.p. 

8  May   14 
'5 

21 
23 

June     i 
4 

Mean 

20-15 

o         45 
26-11 
25-55 
25-94 

30 

5275 
53-11 

54^4 

59 

55-50 

182 

13  Jan.    1  6 

Nov.  27 

29 
Mean 

20-67   ' 

20-92 

14-23 

'475 

7'94 

25-75      26-11 

52-93       55-50 

12 


LEDGERS  OF  GEOOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
1  8  •  o'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio-o. 

Groombridge 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West 

East.         West. 

Date 

1800+ 

East.          West.  ' 

East.         West 

Date 
1800+ 

East. 

West 

East. 

West 

I83 

9  Nov.  19 
26 
Dec.  4 

10 

1  1 
10  Jan.    14 

Mean 

0" 

a 

26-49 
26-36 

45m 

8 

26-05 
26-42 

2575 

26-10 

31°           50' 

54-40 
55-47 
53-'5 

5378 
55-86 

190 

15  Nov.     3 
7 
15 
16 

Mean 

oh       46™ 

B                         8 
2I-47 

2I-OO 
2  I  'OS 

45°        25' 

15-34 
11-90 
15-42 
I5-37 

197 

12  Nov.  15 

19 

22 

Dec.     7 
8 
13 

Mean 

0" 

t 

47m 

S 

56-18 

55-92 
56-24 
56-35 
56-48 
56-58 

20° 

2' 

43/:59 
44-84 
44-12 

41-95 

45-15 
45-37 

21-32 

o         46 

24-20 
24-00 
24-26 

14-51 

38          47 

30-40 
28-60 
28-63 
28-91 
29-76 

26-43 

0 

26-03 

25-57 
25-80 

25-64 

26-08 

45 

26-07 

25-94 
25-62 

S4-94       54-09 

30           40 

10-25 

9'39 
5'99 
8-34 

7-22 

191 

10  Oct.    13 
30 
Nov.         17 

23 
26 

Mean 

O 

57-49 
57-33 

57-47 
57-28 

57-14 

56-29 
47 

43 

33-07 

33-35 
35-30 
34-02 

33-93 

44-17 
59 

184 

12  Dec.   13 
13  Jan.    10 
16 
Oct.  29 

Nov.     i 
8 

Mean 

198 

14    NOV.    21 
22 

Dec.     4 
15   Jan.      i 
8 

Mean 

24-13       24-37 

o         46 

36-97 

37-03 
37-28 

37-45 
37-28 

37-12 

29-34      29-21 

24          40 

42-96 
41-66 
40-24 

40-33 
41-01 

4073 

6-45 
6-35 

192 

10  Dec.     2 

9 
'4 
16 

23 
24 

Mean 

57-34 

0 

60-46 
60-18 
60-86 
60-54 
60-43 

6o'I2 

60-52 

59-94 

47 

33-93 

46 

21-68 
20-37 

21-21 

24-42 
24-18 

24-42 

4 

25-76 

0 

30-81 
31-28 

25-88 
45 

7-09         8-54 
44          22 

38-63 

36-44 

199 

14  Jan.      I 

7 

9 
15  Nov.  18 

25 
Dec.     4 
8 

9 
Mean 

185 

14    NOV.  22 

Dec.   i  5 
3' 

Mean 

37-19 

o         46 

57-44 
57-64 
57-70 

(58-33) 

41-16 

45       " 

28-31 
26-43 

2873 
28-26 
30-65 

31-09 

0 

45 
51-25 
51-72 
5i"34 

5»-43 

20            32 

4-26 
5-28 

3-69 
7-16 
5-01 

193 

15  Oct.    15 

21 

25 
26 

Nov.    7 
Mean 

186 

12    Oct.     26 
29 

3' 

Nov.    7 

1  J5 

Mean 

60-38 

0 

29-66 

0 

35'37 

34-96 
35-06 

48 
48 

2274 

39 

7-05 

30 

(8-05) 
2-27 

3-17 

1-88 

55 

200 

12  Jan.      i 

57-59 
o         46 

58-76 
58-63 
58-96 
58-91 

58-49 

28-48 

38          53 

36-15 
34'H 

35-99 
33-88 

194 

10  Oct.    13 

30 
Nov.  17 

23 
26 

Mean 

0 

55-64 
55-61 

55-09 

45 

5-08 

30           41 

34-63 
29-67 

201 

13  Oct.    29 
Nov.     i 
Dec.   1  2 
15 

Mean 

187 

13  Nov.     i 
8 
Dec.   31 

Mean 

58-70     58-78 

0            47" 

8-82 

I2'00 

10-97 

34-94       35-68 

3          52 

29-44 

25-87 

3049 
25-90 
27-00 
25-99 

35-07 
0 

52-71 
52-80 
52-52 
52-85 
52-77 

48 

2-44 
50 

2I'2I 

19-09 

21-61 

23-03 
20-82 

52 

55-45 

0 

55-86 

55-51 
55-86 

55-45 

45 

32-21 

48            3 

7-68 
8-37 

979 
8-92 
8-63 

195 

7  Jan.      5 

23 
Dec.   1  4 

27 
8  Jan.    13 

15 
Mean 

202 

14  Oct.    1  6 

23 
Nov.    3 
6 

12 

Mean 

188 

14  Oct.    1  6 
Nov.     3 
6 

12 
21 

Mean 

io-6o 
o          47 

35-I7 
35-22 

34-82 

27-05      29-44 
45          25 

50-54 

57-28 
55-I3 

52-73 

0 

49 

5-89 
6-16 
5'93 
5-55 

21-15 

20 

30 

21-03 

22-57 
20-48 
21-35 

55-65 

0 

19-22 

18-47 

46 

8-68 

30          47 

33-19 

196 

15  Oct.    15 

21 

26 

Nov.     3 

7 

Mean 

203 

12    Oct.     26 
29 
31 

Nov.     7 
Mean 

189 

13  Oct.    31 
Dec.   31 

Mean 

18-85 

307 

34-92 

53-82 

5-88 

21-36 

V 


LEDGERS  OK  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 
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Groombridge            Mc.m  R.A. 
No.                     1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridge 

No. 

Mean  K.A. 
1810-0. 

Mean  X.I',  li. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.l'.D. 
i8io'o. 

Date 
1800+ 

East. 

West. 

F.    -!. 

West. 

!>,:,. 
1800+ 

East 

West. 

East. 

West 

Date 
1800+ 

Enst. 

West 

East. 

West 

204 

9  Jan.   i  i 
17 

Ort.     23 

Nov.  19 
26 

I  Vc.     4 

Mean 

Oh 

J3-30 
13-11 

49- 

13-05 
13-26 

13-11 

32' 

II 

47-08 
48-58 
49-19 

39 

48-63 

45-95 

212 

12    Oct.     26 
29 

3' 
Nov.    7 

Mean 

0" 

8 

50'" 

1 

34-05 
34-11 
33-96 
33-39 

20° 

H 

43 
5-19 
8-98 
5-96 

42' 

16-46 
15-06 

'9'SS 
16-41 

19 

220 
1  6  Jan.  20 

22 

Mean 

0" 

8 

8-75 
9-01 

52- 

a 

43° 
51-48 

38' 

8-88 

0 
9-41 
9'4S 
9'47 
9-21 
8-85 
9.30 

52 

52-29 

32 

52-38 

55-27 
52-64 

52-45 
52-17 

6 

0 

53-30 
53-n 
53-20 

33-88 
50 

221 

10  Dec.     2 
9 

;t 

23 
24 

Mean 

13-26 

0 

21-16 
21-33 
21-18 
21-18 
20-98 
20-83 

I3-I4 

49 

48-28 

46 

50-65 

4675 
50-40 
50-07 

47-93 
46-91 

46-62 
18 

213 

i  ;   Nov.  18 

Dec.     4 
Mean 

214 
1  1  Dec.     9 
'4 

22 
25 

12  Jan.   19 
Mean 

205 

i  5   Nov.  1  8 

25 

I  Vc.     4 

12 

17 
Mean 

53-20 

0         51 

18  84 
19-50 

18-79 
19-50 
19-00 

671 

39 

25-01 
2.  -35 
23-46 
24-88 

9-28 
0 

52 
16-31 

16-10 
16-49 
16-45 
16-46 
16-30 

52-87 
49 

40 

44-57 

46-17 

43-83 
44-00 
45-16 

59 

222 

8    Oct.     22 

24 
29 

Nov.  14 
28 
Dec.     2 

Mean 

0 

37-10 

37->3 

49 

4879 

30 

2-74 
5-91 
3-80 

40 

206 

13  Nov.     8 

22 

29 

Mean 

19-13 

0 

24-68 

24-90 

Si 
25-25 

24-50 
24-74 

24-46 
16 

8-10 
7-85 
8-14 
877 

39 
9-65 

973 
7'95 

215 

12  Dec.  13 
13  Jan.    10 
16 
Dec.   1  5 
26 

3i 
14  Jan.      i 

Mean 

37-20 
0 

58-68 

0 

3-64 

3-75 

49 
50 

40 
53-88 

44 
5-18 
6-93 

8 
6 

0 

16-88 
17-15 
17-19 

16-35 
52 

43 

12-70 
11-56 
11-47 

10 

207 

12  Jan.    19 

223 

15  Dec.   12 
17 
24 

Mean 

208 

14    I  > 
I,    J;in.       8 

Mean 

17-07 

0 

22-50 

23-47 
23-31 

52 

11-91 

29 

49-27 
47-26 
46-97 

12 

2479 

0 

25-58 
25-46 

26-12 

24-83 

8-22 

29 

3-55 

5-13 

9-11 
15 

224 
ii  Nov.  1  6 

22 

Dec.     4 
Mean 

2X6 

1  1  Nov.  24 
Dec.     2 

4 

Mean 

370 

0 

50 

7-99 

8-28 
8-20 

6-06 
20 

0 

45-87 
45-56 
44-46 

209 

12    Nov.    19 
22 

Dec.     7 
Mean 

23-09 

0 

41-84 

41-59 
41-45 
41-38 
41-41 

52 

29 

32-24 
31-20 
317* 
32-74 
33-44 

26 

2572 

o         51 

55-04 
54-87 

2-92 

43 

31-80 
36-04 
34-78 

19 

225 

1  1  Nov.  1  5 
16 

22 
24 

Dec.     2 
Mean 

217 

15  Nov.  18 
Dec.     4 
8 

Mean 

0 

8-16 

50 

9  '49 
10-10 

16 

45'3° 

50 

9-10 
12-39 

210 

13  Jan.    10 
16 

Mean 

55-01 

0          51 

59-46 
59-33 

34-21 

45 
1-03 
0-34 

36 

41-53 

0 

52 
56-31 

32-27 
20 

42 

14-56 
16-46 
15-06 

2X8 

15  Nov.  15 
16 

Mean 

0 

32-31 
32-25 
32-12 
32-25 
32-09 

3*'3> 

32-41 

32-06 

32-11 

9-80 
50 

45 

26-60 

26-73 
25-28 

23-84 
23-27 
22-66 
25-06 
25-80 
24-29 

1075 
34 

226 

12    Oct.     26 

29 
31 

Mean 

211 

10  Dec.  30 
1  1  Jan.     6 
1  1 
16 

'9 

15  Oct.    15 

21 

25 
26 

Nov.     3 
Mean 

59-40 
0 

0-48 
0-79 

0-65 

52 

1-26 
0-70 
1-16 

0-69 
29 

5978 
58-00 

56 

219 

10  Oct.    13 
30 
Nov.  17 

23 
26 

30 
Mean 

0 

60-36 
60-07 
60-  1  1 
59'37 

56-00 
52 

33     2 

31-13 
29-52 

30-00 

29-97 

15-36 

61-17 
59-08 

227 

13  Oct.    29 
3i 

NOV.   22 

27 

Mean 

32-21- 

24-84 

0-64 

1-04 

59-05 

59'94 

59-98 

30-16 

ziz  and  zz6.  Only  one  set  of  microscopic  readings  was  taken  for  these  two  stars. 
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LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge            Meau  R.A. 
No.                      iSio'o. 

MeanN.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

MeanN.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

MeanN.P.D. 

1  8  10  o. 

,?oao+             East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 

228 

Qll       5r 

43° 

22' 

235* 

0" 

54m 

1° 

42' 

235*  S.P. 

Oh          54m 

—  1° 

42' 

s                     a 

8 

8 

contd. 

8                            8 

15  Dec.     8 

0-84 

54-26 

6  June  12 

41-12 

19-12 

6  July     5 

2  3  -'09 

12 

0-56 

53-48 

H 

39-20 

18-19 

10 

23-07 

17 

°"37 

52-25 

'9 

38-65 

22'10 

17 

39'»7 

21-96 

24 

0-76 

52-78 

22 

20-85 

26 

20-69 

1  6  Jan.    1  8 

0-75 

51-50 

23 

3975 

I7-99 

Oct.    19 

38-80 

19-64 

27 

20-34 

Nov.     5 

36-81 

19-70 

Mean 

0-66 

52-85 

28 

21-75 

10 

21-42 

July     7 

19-92 

29 

37-oi 

21-27 

229 

o         53 

32 

58 

17 
Oct.    15 

39'«7 

I9.40 

20-40 

Dec.     3 
ii 

20-37 
20-53 

13    NOV.    22 

879 

59-92 

18 

21-22 

7  Apr.  25 

39'4i 

19-10 

27 

8-42 

64-67 

19 

39-04 

20-30 

26 

40-80 

18-59 

Dec.   1  2 

8-79 

65-74 

23 

2I-I9 

27 

19-46 

Nov.    5 

36-80 

2  I  -01 

28 

(24-24.) 

Mean 

8-67 

63-44 

8 

J 

7 

20-06 

30 

\        I         T/ 

9 

20-30 

May   ii 

20-71 

7 

17 

19-90 

15 

20-06 

230 

o         53 

ii 

0 

20 

2I'IO 

17     40-27 

1977 

14  Oct.    1  6 

2871 

24-53 

23 

2177 

21  :    39-31 

20-54 

23 

28-23 

23-99 

29 

37-32 

18-65 

23    37'92 

20-31 

Nov.    3 
6 

28-35 
28-50 

24-94 
26-15 

30 

Dec.    19 

19-95 
21-23 

24 
June     2 

21-17 

I9-53 

12 

28-24 

25-25 

21 

20-48 

4 

20^6 

21 

2772 

26-14 

24 

20-99 

6 

2I-5I 

29 

21-10 

13 

20-38 

Mean 

28-29 

25-17 

7  Jan.      3 

19-27 

39'55 

19^2 

7 

5 

21-78 

19 

2O-3I 

23 

18-24 

26 

20-39 

231 

o         53 

40 

0 

25 

ig-OI 

Aug.     2 

20-34 

1  1  Dec.     9 
H 

22 
25 

12  Jan.    19 

43-83 
43-95 

44-08 

46-48 
44-88 

46-13 
46-63 

4973 

Feb.      i 
Mar.    I  5 

23 
Apr.   25 
26 
May   17 

40-42 

39'43 
41-10 

19-85 
20-87 

20-45 
21-72 

19-65 

Oct.    1  8 
8  Apr.  21 

25 
May      i 

4 

7 

21-10 
20-83 
21-38 
19-81 

I9-65 

Mean 

43'9' 

46-77 

21 

23 

39^4 

37-86 

.8-93 

9 
1  1 

20-25 
19"34 

June  14 

39'56 

20-98 

H 

I9-70 

232 

o         53 

51 

I 

Nov.     8 

19-38 

15 

I9-42 

_ 

21 

20-24 

21 

20-74 

10  Dec.  30 
1  1  Jan.     6 

57'97 
58-00 

51-82 
50-79 

26 

Dec.      6 

19-63 
21-47 

23 
29 

40-58 

20'iy 
I9-65 

1  1 
f 

57-89 

53-02 

8  May  29 

40-53 

June     i 

39'I5 

22-IO 

10 

57'95 

June     i 

38*94 

4 

20-09 

19 

57-69 

52-24 

12 

37-I5 

5 

20-95 

1  1  Mar.  2  5 

19-35 

12 

37-4° 

Mean 

57-90 

S»'97 

12  May     4 

T 

38-24 

12  May     3 

38-05 

June     i 

40-07 

June     i 

40-19 

233 

o         54 

20 

5 

H 
15 

39'85 
37^5 

'4 
15 

39-89 
38-23 

12  Nov.  15 

1-84 

23-22 

Oct.    29 

37-88 

Oct.    29 

37-57 

'9 

»  173 

23-41 

1  3   Oct.   3  1 

3875 

13  Oct.    31     38-58 

22 

i-95 

21-93 

Nov.    8 

37-55 

Nov.    7     37-69 

Dec.     7 

2"37 

21-33 

14  Apr.    10 

38-50 

14  Apr.   10 

38'59 

8 

2-31 

25-08 

June  1  6 

39-68 

June  1  6 

39^9 

Mean 

2-04 

22-99 

Mean 

39-16 

38-84 

19-66 

2O-66 

Mean 

39-22       38-82 

20-77 

2O-25 

234 

o          54         28 

15 

10  Nov.  30 
Dec.     2 

30-28 

30-51 

3I-65 
32-17 

236 

0          54 

28 

20 

9:  30-34 

3275 

235*  S.P.          0 

54         -I 

42 

10  Dec.     9 

43-I3 

57-21 

14     30-47 

30-85 

6  June  12    41-24 

20-29 

16 

42-93 

59-03 

16    3°7° 

30-14 

15     39-41 

21-40 

24 

42-32 

63-34 

23 

30-32 

30-29 

19    38-91 

2i'77 

27 

42-54 

64-41 

Mean 

30-44 

IT* 

22 

23    39-58 

2O74 
20-60 

Mean     >  42-73 

61-00 
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Groombridge 
No. 

Mr.lll  K.A. 
iSlO'O. 

Mean  N.l'.D. 

iSio'o. 

Groombridge 
No. 

Mi  MM  R.A. 
1810*0. 

Muun  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  K.A. 
1  8  1  o'o. 

Mean  N.P.D. 

iSio'o. 

Data 

1800+ 

East 

West. 

East.         West. 

Date 
1800+ 

E»st 

West. 

East        West 

1 

Date 

iSoo+ 

East. 

West. 

East 

West 

237* 

7  Oct.    31 
1'ec.   13 

27 

8  Jan.      3 
4 
13 

Mean 

Oh 

8 

42-89 
4273 
43-14 
43-23 
42-86 

55"' 

8 

36°         o 

59-03 

58-23 
57*18 
58-32 
58-09 
59-21 
59''7 

243 

14  Jan.     i 

7 
9 

NOV.   22 

Dec.     4 

15 

20 

Mean 

0* 

8 

44-57 
44-53 
44-57 
44-80 

44-54 
44-49 

56m 

I 

49°         45' 

27-88 
27-19 

27-55 
28-31 
29*16 
29*20 
26*51 

249 

1  1  Nov.  1  6 
Dec.     2 

Mean 

Ob 

8 

22  *4O 
22*6o 

58m 

I 

39' 

24-70 

26' 

0 

24-18 
24-08 

58 

24-92 

36 

18*69 
16*01 
11-45 

23 

250 

13  Dec.   12 

15 
26 

Mean 

0 

55 

47-64 
47'99 

48-38 

58-46 

20             20 

12*48 
16-14 

'4-53 
16*32 

44-56 
0 

0-28 
0*46 
0-53 
0-51 

57 
0*90 
0-51 
0-59 

27*97 

32          45 

'7'93 
17-12 
16-31 
17-70 
15-91 

19-33 
17-12 

238 

12  Nov.  15 

19 

22 

Dec.     8 
Mean 

244 

12  Dec.  13 
13   Jan.   10 
16 
Oct.    29 

Nov.     i 
8 

Mean 

24-08 
0 

30-38 
30-32 
30-58 
30-46 

30-59 

58 

15-38 

36 

46*64 

46*68 
48*62 

16 

251 
1  1  Dec.  22 

25 
12  Jan.      i 
20 
26 

Mean 

0 

36-31 
56-11 

56-14 

55-88 

48-09 
55 

14-87 

37          3i 

1779 
18-66 
16-63 
19-21 
19-19 

239 

n   Nov.  15 

22 

Dec.     4 

9 

H 

Mean 

o-45 
0 

3-69 
3-65 

(4--H) 
3-98 

3H4 
370 

0*67 
57 

17-52       17-12 

49          30 
19-42 

18-39 
19-36 

17-11 
19-58 
20*78 
16-72 

245 
14  Jan.      i 

7 
9 

NOV.    22 

Dec.     4 

15 

20 

Mean 

30-47 

0 

58 

32-00 
31-51 
32-03 
31-80 
31-88 

47-64 
43 

46 

29-07 
28*70 
28*60 
28-51 
*9'54 

252 

10  Jan.      i 
H 
15 

Oct.    13 
Mean 

56-07 

0 

0*41 

0-68 
0*29 
0-30 

56 

18-30 

28            21 

59'5' 
59-26 

240 

10  Dec.   14 
23 
24 

27 

Mean 

3*63 
0 

9'45 

57 
9-21 

9'34 
9*38 
9*68 
9*65 
9'54 

1878 

47           4 
25*42 
24*45 
25*61 
25*82 
25*51 
25-78 
25-24 

61-15 
60-65 

246 
10  Jan.    14 
15 

'7 
Oct.  13 

30 

Nov.  17 

25 
Mean 

0 

48-49 
48*66 
48-50 

31-84 
58 

45-97 

44-94 
46-88 

29-88 
57 

253 

10  Dec.  30 
1  1  Jan.     6 
n 

Mean 

0-42 
0 

11*92 

1  1*50 

11*84 

11*57 
1  1-90 

56 

60-14 

41           27 

50-55 
49-91 

52'33 
52-09 

241 

II  Dec.  22 
12  Jan.      i 

11 

26 

Mean 

48-55 

0 

57*29 

57*22 
57-10 
57-11 

58 

45'93 

39 

10-36 
9*31 
9*18 
9-80 

16 

9'45 
0 

40-53 
40-33 
43*22 

9'47 
57 

25-24      25-43 

32          36 

6-62 
12-15 
10-92 

254 

n  Nov.  15 
1  6 

22 
24 

Mean 

247 
13  Oct.    31 
Nov.     i 
8 

Mean 

11-75 
0 

18-11 
18-56 
I9-54 

20-17 
20-31 
19-51 
19-61 
19-90 
19-02 

56 

19-48 

>9'57 

51-00 

II             20 

33-61 
34-54 

242* 

9  Jan.    1  1 

•7 
Oct.   23 

27 
Nov.  26 
Dec.   ii 

14  Oct.    16 

23 
Nov.    3 
6 

12 
21 

Mean 



40-36 

0 

57-89 
57-33 
58-04 

58-20 

57 

57-84 
5772 

9-9° 

57-18 
O 

59 

26-56 
26-73 
26-69 
26*74 
26-68 

9*66 
25 

59 

45-03 
4i-34 
44-82 
44*40 
42-97 

33'35 
33*88 

34-5I 

33*19 
33-46 

34'59 

248 
9  Oct.   23 

27 
Nov.  19 
26 
Dec.     4 
1  1 

Mean 

22             14 

12-05 

I2'OO 

1  1-42 

13-08 

12*14 

12-52 

255 

8  Oct.    29 
Nov.  28 
Dec.     2 

16 
Mean 

19-42  • 

>9'53 

33-93       33-99 

57-87 

57*78 

12-14     12-33 

26-68 

43'7' 

16 
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Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.I'.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

256 

10  Oct.   30 
Nov.  17 

25 
26 

30 
Dec.     2 

Mean 

Qh              gpm 

8                             8 

34-48 
34-25 

33-96 
34-30 

34-20 

48° 

56-14 
54-92 
56-94 

55' 

56-23 
56-29 

257*  contd. 

13  Dec.   12 
26 

3' 
1  4  Jan.    i 

7 
9 
Feb.     i 
15  Dec.   17 
1  6  Jan.    20 

Mean 

s                      s 

35' 

52-19 
48-69 

5i-57 

52-55 

50-79 
5I-37 

51' 

264 

10  Nov.  26 
30 
Dec.     2 

H 
23 
24 

Mean 

g 

36-88 

37-04 
37-01 

37-05 
37-01 

Im 
s 

45° 

36-83 
36-52 

35-57 
35-12 

40' 

tt 

34-15     34-37 

o         59 

36-71 
36-91 
36-63 

36-55 

36-65 

35 

51-36 
50-14 
52-10 
51-08 

50-58 

50-45 
51-71 
52-12 

50-32 
50-90 

49-19 

51-08 

50-36 

50-97 

54-30 
51-07 

5'73 
48-69 
48-26 
51-55 

50-10 
50-06 
50-30 
50-21 

56-26 

51 
52-18 
51-12 

51-52 

53-14 
50-68 
50-87 
51-40 

50-14 

48-40 
47-72 
48-98 

47-43 
48-94 
51-06 

51-40 

50-46 

50-58 
5"'44 

50-39 
50-12 
49-64 
52-21 
49-42 
48-46 
48-26 
51-32 
50-46 
50-50 
52-69 

36-96 

I 

38-3I 

37-9I 
38-16 

I 

36-29 

39 

25-43 

26-37 

23-99 
27-56 

24 

257* 
6  Oct.    19 

23 
Nov.     5 
8 

'7 
Dec.  19 
7  Jan.     3 
Dec.  27 
8  Jan.      3 
13 
'5 
Nov.  14 
28 
Dec.     2 

10- 
9  Jan.    1  1 

17 
Oct.     8 

«s 

23 

27 

Nov.  19 
26 
Dec.     4 

10 

ii 

10  Jan.   17 
Oct.    13 
18 
30 
Nov.  17 
Dec.     9 

16 
23 
24 
1  1   Jan.      6 
18 
19 

12    Oct.     26 

29 

Nov.    7 

'5 
Dec.     7 
8 
13  Jan.     8 

10 

16 

24 

28 
Oct.    29 

3' 

Nov     8 

22 

26S 

1  1  Nov.  1  5 
16 

22 

H 
Mean 

36-65       36-70 

o         59 

36-26 
36-22 
36-22 
36-71 

50-94 

27 
8-50 

7-39 
8-59 

7-09 

50-31 

39 

258 

15  Nov.    7 
16 
18 

25 
Mean 

38-18 
I 

2 

29-61 

(27-89) 
29-40 

25-84 
16 

59 

53  72 
57-I9 
53-03 

36-35 

o         59 

3679 
36-59 

7-89 
17 

5 

37-07 
33-9° 
35-98 

266 

12    Oct.     26 

Nov.    7 
15 

Mean 

259 

12    Oct.      31 

Nov.    7 
'9 

Mean 

I 

29-51 

2 

3470 

35-06 
35-27 
35"°5 

16 

58 

57-53 
61-83 

57-47 
58-64 
61-13 

36-97 
o         59 

47-33 
47-19 

4-10 

3'94 

6-78 

267 

12    Oct.     26 

31 

Nov.    7 
15 

Mean 

260 

10  Dec.   30 
1  1  Jan.     6 
1  1 

Mean 

47-37 

I              0 

12-40 
11-82 
1  1-62 
1  1-72 

12-21 

I2-O9 

4'94 

II 

15-99 
19-21 
16-29 

18-05 

'6-73 
18-03 

6 

26l 

14  Oct.    1  6 

23 
Nov.    3 
6 

12 
21 

Mean 

I 
37-57 

37'43 

37-35 

34-99 
2 

44 

10-33 
12-18 

7-17 
9-05 

59-32 
21 

268 

14  Dec.     4 
15 
3' 
15  Jan.      i 

Mean 

11-98 

I              0 

16-03 

16-28 

16-25 

16-43 

16-51 

16-44 

44 

4-43 
5-80 
6-24 
6-47 

4-31 

23 

37-4I 
I 

2 

37'H 
37-04 

9-68 
19 

26 

8-04 
7-16 
9-27 

262 

1  1  Dee.     9 
14  Nov.  22 
Dec.     4 
'5 

20 
31 

Mean 

269 

12    Nov.   22 

Dec.     7 
8 

Mean 

I 

40-96 
40-39 
40-64 

40-54 

3/-2I 
2 

42 
26-66 

29-16 

24-48 

8-16 
13 

16-32 
I           I 

5-18 
5-04 

5-08 

39 

17-61 
20-18 

29 

270 

13  Nov.     i 

27 
Dec.  12 

15 
Mean 

263 

1  1  Nov.  24 
Dec.     2 

Mean 

5-11                   '.   18-90 

40-63 

25-96 

LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIOXS  OK  CIRCUMPOLAR  STARS. 
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Gro.  imbridgo 

Ho, 

Mo.m  R.A. 
18  o'o. 

Mean  N.P.D. 

iSio'o. 

Qfoomlntdgt 

No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombriilge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.l'.D. 
1810*0. 

Date 
1800+ 

East.         West 

East         West 

Date 

1800+ 

East.         West 

lEast         West 

Date 
1800+ 

East. 

West 

East 

West 

271 

12     NoV.  22 

Dec.     7 
8 

13 
13  Jan.    10 
16 

Mean 

jb               -r 

44^9 
4472 

44-79 
44-84 

44-34 
44-67 

19°          15' 

"            "  f 
59-16 

57-45 
61-41 
59-84 

57-23 
58-19 

278 

14  Oct.    16 

23 
Nov.    3 
6 

Mean 

jh               gm 

H                                 • 

22-91 

23-05 

22'6l 

2I-87 

10°       52' 

27-26 
28-82 
25-06 
29-07 

285 

12    Oct.     26 
31 

Nov.    7 
ij 
'9 

Mean 

I" 

T 

4!i3 
4-09 
4-60 
3-91 
4-25 

16° 

It 

25' 

i  s'-g  i 
19-09 

2279 
18-21 

20-45 

22-6l 

i           5 

36-76 
36-58 
36-29 

36-35 
36-51 

27-55 

48            3 

60-19 
60-49 
59-93 
59'37 
56-77 

I 

28-92 
28-41 
28-09 
29-16 
29-20 

4-20 
7 

12 

31-30 

30-65 
31-76 
30-20 
30-09 

19-89 
16 

44*73 

I             3 

48-06 

4777 

58-88 

42       15 

36-17 
3  ''44 

279 

10  Dec.  24 

27 
i  i  Jan.     6 
1  1 

'9 
Mean 

286 
1  1   Nov.  1  6 

22 
24 

Dec.     9 
'4 

Mean 

272 

1  3   Xov.  27 
Dec.    15 

Mean 

47'92 

i            3 

5777 
58-11 
57-81 
57-61 
58-07 

33-Si 
44          22 

45-82 
44-75 

46-20 
457' 
45-50 

36-50 

i             6 

4-80 
4-40 
4-22 
4-21 

59-35 

27         27 

41-24 
43-26 

42-34 
41-31 

2876 

I 

0-99 
0-62 

0-54 
0-44 

8 

30-80 

32 

44-54 
43-74 
42-52 
42-69 

47 

273 

14    NOV.   22 

Dec.     4 

'5 

20 

3' 

Mean 

280 

15    Oct.     21 

25 
26 

Nov.    3 
Mean 

287 

19  Jan.     3 
6 

12 
21 

Mean 

4-41 

I            6 

4-98 
4-29 
467 
4-64 
4-68 

42-04 

46            6 

8-97 
8-84 
10-65 
10-82 
7-49 

0-65 

I 

3-57 

3'5> 

3-52 

3-54 
3-68 

8 

43-37 

51 
22-14 

24-52 
22-70 
24-98 
21-42 

2 

57-87 

I            4 

8-88 
8-63 

45-60 

39          16 

3-01 
4-00 

28l 

13  Oct.   31 
Nov.   i 
8 

27 
Dec.   12 

Mean 

288 

10  Dec.  24 

27 
1  1  Jnn.      6 
1  1 

'9 
Mean 

274 

1  1  Nov.  1  5 

22 

Mean 

4-65 

i            6 

4i-33 
41-82 
41-42 
41-71 
4''95 

9-35 

46            22 

25-42 
24-1  1 
26-15 
25-86 
22-76 

8-76 

I             4 

1272 
12-50 
12-58 
13-26 

3-51 

47          37 
14-46 
18-34 
16-82 
17-81 

3-56 

I 

8 

13-20 

13-08 
13-18 
13-28 

13-42 
13-39 

23-15 
32 

46 

19-16 
16-64 
16-68 
16-84 
16-61 
17-03 

282 

13  O.ot.    31 
Nov.     l 
8 

27 
Dec.   1  2 

Mean 

275 
13  Dec.  26 

3' 

14  Jan.     7 

9 
Mean 

289* 

8  Oct.    29 
Nov.  i 

2R 
Dec.     * 

'6 
Mean 

1277 

I            4 

51-88 

52-18 
51-82 
52-36 

16-86 

13           26 

22-76 

21-21 

22-87 
2O-26 
22-67 

41-65 

i            6 

52-85 
53-27 

53'3° 
52-11 

52-35 

24-86 

14          45 

46-22 
44-62 
44'97 
47-04 
45-69 

276 

11  Dec.     9 
'4 

22 

25 

12  Jan.      i 
Mean 

283 

12    NOV.   22 

Dec.     7 
8 

'3 
13  Jan.   10 

Mean 

i 
31-69 

13-26 
8 

3''53 
3  '"3° 
31-50 
32-00 

26 
34-93 

17-16 
20 

347' 
34-55 
34'12 
33-97 

200 

9  Nov.  26 
Dec.    4 
1  1 
10  Jan.    14 
'5 

Mean 

5278 

i           7 
•6  1 

•55 
•40 
•84 
•58 
•69 
•48 

457' 

43          35 

^l 
6-06 

5-52 
9-18 
10-36 
8-62 
5-87 

52-06 

i           5 

15-68 
15-82 

'5'95 
16-15 
15-62 
16-23 

21-95 

42          55 
32-20 
31-16 
33-96 

31-97 
31-58 

34'3' 

277 
10  Xov.  26 
30 
Dec.     2 

>4 
16 

23 

Mean 

284 

13  Dec.  31 
14  Jan.      I 
7 
9 

NOV.    22 

Dec.     4 

20 

Mean 

31-69 
i 

58-80 
59-03 

31-58 

8 

59''4 
59-22 

34-93 
39 

8-50 

7-27 

34-34 

10 

5-02 
6-40 

291 

12  Dec.   13 
13  Jan.    16 
Dec.    1  5 
26 

Mean 

15-91  • 

3^53 

1-59 

7-46 

58-90 

59-18 

7-89 

5-71 

287  These  results  are  formed  by  differences  with  Groombridge  289  observed  on  the  same  days  the  place  of  which  for  this  purpose  was  adopted  from  this  catalogue. 
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LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge            Mean  R.A. 
No.                       iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No.     ' 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridce 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
i8io'o. 

Date 
1800+ 

East. 

West. 

East.        West. 

D.-ite 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

292 

10  Nov.  26 
30 
Dec.     2 

H 
16 

23 
Mean 

Ih 

i 
9-01 
9-11 
8-85 
9-03 

8-99 
9-32 

a 

49°          i' 

44-02 

44-I3 
45-29 

44-94 
43-86 

44-98 

299 

10  Nov.  26 

3° 
Dec.     2 

H 
16 

23 
Mean 

I" 

s 

10  76 
10-81 
10-56 
10-69 
10-53 
1  0-61 

H 

47° 
55:32 

55-I5 
52-53 

53-I4 

24' 

306 

12  Nov.  15 
'9 

22 

Mean 

I" 

I3m 

48-33 
48-15 
48-40 

39° 

18' 

36-80 
39-21 
40-57 

I 
6-69 

I 

18-72 
18-65 
18-60 
1878 

48-29 
14 

14 

16 

47-12 

50 

48-38 
54-86 
51-07 
51-09 

38-86 
46 

40 

307 

12  Jan.   26 

9-05 
I 

15-42 
15-16 
ij'37 

9 

(16-11) 
15-21 
15-67 

44-54 

iQ-66 
I 

1273 
12-47 
12-27 
12-36 

II 

12-96 

53-69 

45 

14-48 
16-99 
17-16 
15-72 

28 

15-27 

293 

1  2  Dec.   i  3 
13  Jan.    10 
16 
Dec.    1  5 
26 
14  Jan.      I 

Mean 

39          24 
21-92 
25-18 

25-42 
23-82 

26-24 

300* 

6  Dec.  24 
7  Oct.    31 
Dec.     6 

27 
8  Jan.    15 

Mean 

308 

13  Oct.    31 
Nov.     i 
8 
Dec.   1  2 

Mean 

12-46 

I 

60-41 
60-34 

59-87 
60-12 
60-27 

12-96 
II 

16-09 

20 

55-12 

54-81 
56-47 

5579 

55-22 

15-27 

0 

15-32 

I 

18-21 
17-81 
18-03 

I5-44 
9 

25-03      24-17 

47          29 

32-63 
33-86 
3279 

301 

1  1   Dec.   1  4 

22 
25 

12  Jan.   19 
26 

Mean 

18-69 

I 

11-55 
11-65 

15 

1  1-62 
11-73 
11-55 

Si'3'5 

47 

54-64 
54-57 

55-12 
55-76 
56-61 

294 

10  Dec.  27 
1  1  Jan.    1  1 

«9 

Mean 

309 

9  Nov.  19 
26 
Dec.     4 
1  1 
10  Jan.    15 

Mean 

18-02 

I 

31*20 
31-03 
30-98 
31-09 

3073 

9 

33-09 

39           o 

41-84 
47-52 
45-17 

437i 

60-20 

I 

17-43 
17-99 
17-34 

12 

50 

16-45 
18-41 
15-17 

23 

295 

14  Jan.      9 
Oct.    23 
Nov.     3 
6 

21 

Mean 

296 

1  1   Dec.  22 

25 
12  Jan.      i 

Mean 

302 

13  Nov.     i 
Dec.   1  5 
3i 

Mean 

1  1  '60 

I 
34-23 

I 

1  1-63 
15 

16 

2-04 
1-85 
2-04 

54-61 

47 
54-06 

39 

17, 

10 

57-34 
56-42 

53-19 

310 

9  Nov.  19 

17-59 

I 

40-25 

4°"43 
40-86 
40-51 
41-1  1 

12 

16-68 

22 

6173 
60-76 
59-88 
60-15 
61-39 

'  51 

31-01 

I 

29-60 
28-77 
29-1  1 

10 

44-8i 

13          18 

62-90 

59-23 
62-89 

303* 

7  Nov.  21 
26 
Dec.   1  3 
8  Jan.      3 

22 

Mean 

3" 

12    Oct.      31 

Nov.  19 

22 

Mean 

I 

2078 
2O-66 
20-75 
20-53 
20-70 

1-98 
16 

45 

44-22 
44-67 
44-35 
44-23 

55-65 
34 

29-16 

i 

30-51 

30-78 
30-65 
30-61 
30-88 
30-23 

10 

61-67 

40          52 

42-56 
42-50 
42-00 
38-61 
40-36 

40-63 

I 

12 

42-96 
43-20 
42-81 
4274 

6078 
39 

49 

22-38 

2I-I  I 
16-64 
(II-63) 

312* 

7  Nov.    8 
Dec.   13 

27 
8  Jan.    13 

15 

Mean 

297 

14  Nov.  21 
Dec.     4 

15 

20 

3' 
1  5   Jan.      i 

Mean 

304 

12    Oct.     31 

Nov.    7 
15 
19 

Mean 

I 

13 

29-21 
29-51 

30 

24-23 
24-38 

20-04 

45 

26-23 
25-99 
25-27 

20-68 

I 
48-70 

48-32 
48-65 
48-42 

16 

44-20 

50 

H'93 
14-68 

15-96 
13-90 
17-01 

39 

30-61 

I 

1-09 
0-80 
1-41 

ii 

41-18 

39           13 

18-09 
17-99 
19-25 

305* 

6  Nov.    5 
8 

12 

7  Feb.      i 
Oct.    31 

Mean 

313 

13  Oct.    31 
Nov.     i 
8 

22 

Dec.   1  2 
Mean 

298 

14  Jan.      i 

7 
9 

Mean 

i-io 

18-44 

29-36 

24-31      25-83 

48-53 

15-30 

LEDGERS  OF  GKOOMBKIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


iiri'li-i1 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
1810*0. 

Groiuiibridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.I'.D. 
1  8  1  0*0. 

Qroombriilot 

No. 

Mean  R.A. 
1810-0. 

M,*an  N.l'.D. 
1810*0. 

Date 
1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East. 

West. 

East.         West 

Date 
1800+ 

East.         West 

East 

West 

13   Dec.  26 
31 

Mean 

I" 

57-28 
57-07 

16'" 

I 

47° 
42*'i4 

44-13 

6' 

321 

10  Nov.  25 
26 

30 
Dec.  2 

"4 

23 

Mem 

I" 
0-15 

0-74 

o'93 
0-73 
1-30 
0-88 

18'" 

8 

31°          12' 

2  I  "48 

2O-O2 
(26-46) 
18-72 
22-11 

328 
13  Nov.    8 

22 
29 

Dec.  12 
Mean 

T  1  1                   J  QlQ 

M                                R 

54^3 
53-58 

47° 

49-98 
48-81 
47-45 

51  *20 

21' 

57-18 

I 

58-21 

57-99 
58-16 

57-97 
58-07 
58-07 

16 
58-36 

43'H 

30 

13-50 
12-23 
•3-3' 
'3'45 
12-50 
13-08 

57 
13-04 

315 

10  Nov.  17 

26 

30 

Dec.     2 
23 
24 

Me  in 

53-90 

I               19 

55-43 

54-99 
55'3- 
54'9' 

55-20 

49-36 

27 
2I-62 
25*76 
26*88 
26*66 
23-82 
25-62 

23 

0-79 

I 

34-55 
34-35 
34'45 
34'47 

18 

20-65 

27                 38 

2O*O6 

'974 
20-70 

>9'53 

329 

10  Dec.  24 

27 
1  1  Jan.     6 
1  1 

24 
Mean 

322 

1  1   Nov.  1  5 

16 

22 
24 

Mean 

58-08 

I 

58-36 

17 
2-43 

274 

13-01 
39 

13-04 

18 

35-28 
37'H 

I 

39-98 
40-18 

40-46 

18 

2O-OI 

20         57 

54-02 
52-61 
51-40 
53-23 

55-I9 
I            20 

3370 

I             20 

56-83 
57-10 
57-29 
56-96 

25-06 

22 

59-27 

18 

21-68 
21-56 
19-99 
21-19 
21-48 

17 
32 

316 

12  Nov.    7 
Dec.     8 

Mean 

323 
1  1  Dec.  1  4 

22 
25 

12  Jan.   19 
Mean 

330 

9  Nov.  26 

I 
3-28 

3*10 

3'33 
3-38 

2-59 
17 

46 

25-30 
23-56 

23-37 
24-56 

36-21 
56 

317 
13  Dec.   15 

10 

31 

14  J;in.      i 

7 

Mean 

40-13 
I 

45-93 
46-08 
45-90 

18 
45-89 

52-82 

43          58 

38-65 
38-61 
40-64 
38-94 

15  Oct.   25 
26 
Nov.    3 

16 
Mean 

324* 

6  Dec.  24 
7  Nov.    8 
Dec.  27 
8  Jan.      3 
'5 

Mean 

3-24 

I 

17 
17-52 

17-08 

17-77 
17*24 
17-30 

20 

43 

8-27 

7-94 
9'37 
10-81 
8-7. 
7-24 

57-11 

I             21 

36-99 
36-66 

36-91 

36-85 
36-68 
36-79 

21-18 

31 

44 

54-25 

52-77 

54-03 
53*82 

53-86 
51-17 

318* 

8  Nov.  14 
28 
Dec.     2 

4 

16 
9  Jan.   1  1 

Mean 

45-97 

I 
48-44 

45-89 

18 

48-40 
4875 
48-79 
48-64 

39-21       37-85 

22          34 

24-34 
24-11 

23-58 
23-91 
23-40 

332 

8  Nov.  14 
28 
Dec.     2 

16 
9  Jan.    1  1 

Mean 

325 

9  Nov.  26 
Dec.     4 
1  1 
10  Jan.    14 
«5 

Mean 

I 

'7-38 

17 
25-21 
24*52 

2477 
24-78 
25-15 

39 

8-72 

18 

-4'93 
14*72 
12*27 
13*06 
12*48 

319 

12    Oct.      31 

Nov.    7 
'5 
'9 

22 

Mean 

48-44 

I 

27*84 
27-51 

48-65 
19 

24-34     23-75 

27             21 

49-86 

5  ''43 
51-51 

36-81 

I            21 

5671 
56*25 

27 
12-93 

15-46 

21 

333 

1  1  Jan.     6 
24 

Mean 

326 

10  Dec.  24 

27 
1  1  Jan.      6 

Mean 

I            22 

3*96 

3'74 
2  99 

3'37 

14-20 

16 

36-90 

36*07 

36-04 

40 

I 

3--8S 
31-92 

31-70 
31*87 

24-89 

17 

3  '79 

30 

11-32 
14*36 
10-10 
11-93 

13-49 

44 

12-60 

27*61 

I 

19 

30-43 
30-50 

30-47 
30-06 
30-37 

50*93 

41           38 

22-85 
24-15 
20*86 
24*11 
24*22 

334 
1  1  Dec.   1  4 

22 
25 

12  Jan.    19 
26 

Mean 

320 

10  Nov.  17 
Dec.    14 
16 

23 
24 

Mean 

327 

1  2    (  let.      3  I 

Nov.     7 

Dec.  8 
13 

Mean 

31*84' 

3'  79 

11-93 

I  2  '60 

30-37 

23*24 

3*50 

36-64 
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LEDGERS  OF  GEOOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  X.P.I). 
1810*0. 

Groombridi-t! 

No. 

Mean  R.A. 
1810  o. 

Mean  N.  P.O. 
1810-0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

Bust. 

West. 

East. 

West. 

335 

15  Oct.   25 
26 
Nov.    3 

16 
Mean 

I" 

1 

31-25 
3°-93 
3  ''4° 
30-95 
Si'SS 

23m 

3 

18° 

39'92 
40-02 

39"'3 

3878 
40-58 

23' 

342 

13  Nov.     i 
8 

22 
29 

Dec.   1  2 
Mean 

I" 

35!64 
35-60 

35-70 

35-58 
35-25 

24'" 

I 

4,3° 

4  1  -2  2 

4277 

41-35 
43-23 
41-40 

50' 

348*  contd. 

7  Nov.    8 

27 
8  Jan.      3 

22 

28 
Feb.     7 
Dec.     2 

Mean 

I" 

i 

26ra 

a 

42° 

21-47 
2  I  'OS 
2I-03 
19-58 
22-32 
22-39 

20' 

22-41 

31-18 

I 

23 

3^58 
32-55 
32-82 

3273 

39'69 
37 

37 

58-30 

55-3° 
57-26 
56-90 

35-55 

I 
54-12 

24 

54'*7 
53-86 
54-21 
54-06 

54^7 
54-09 

41-99 

42 
8-38 

15 

9-45 
10-76 
10-87 
10-95 

9'|i 

11-28 

336 

13  Jan.   10 
16 

24 
28 

Mean 

343 

8  Jan.     3 
12  Dec.     8 

13 
13  Jan.      8 

10 

16 

24 

Mean 

I 

'974 
20-41 

23-64 
27 

21-04 

46 

39-38 
40-92 

22-11 

49 

349 

10  Nov.  26 
30 

Mean 

I 

34-94 
34-56 
34-94 

34"98 
34-87 
35'°5 

32-67 
23 

17 

5'S4 
6-91 

4-84 
7  -60 
5-96 
7-02 
5-01 

56-94 
56 

20-08 

I 

27 

39-28 

38-97 
38-66 
39-20 

40-15 
38 

42 

12-91 

9-83 
771 

13-20 

337* 

10  Nov.  25 

26 

3° 
Dec.     2 

'4 
16 

•US 
Meaii 

54-12 

I 

SS-^ 

5475 

54-9I 
54-86 

547i 

54''3 
24 

8-58 

43 

57-60 
60-44 

59-39 
60-88 

58-97 

10-47 
38 

350 

12    Oct.     31 

Nov.    7 
'5 
«9 

Mean 

344 
1  3  Nov.    i 

8 

22 
29 

Dec.    1  2 
Mean 

345 

1  1   Nov.  15 
16 

22 

24 
Dec.     4 

Mean 

I 

4079 
40-81 
39-86 
40-43 

39'°3 
27 

16 

29-58 

32-20 
27-80 
29-08 

10-91 

13 

34-89 

I 

40-05 
40-22 

397' 

40-06 

39-80 

23 

6-13 

13 

«5'44 

15-69 

13-96 
16-96 
16-18 

0 

54-85 

I 

23-66 
23-82 
24-13 
23-51 
23-68 

25 

59-46 

28 

21-64 

24-02 

2473 
22-73 
21-86 

37 

351 

ii  Dec.   14 

22 

25 
12  Jan.      I 

Mean 

338 

II  Nov.  1  6 

22 

24 

Dec.     4 
9 

Mean 

40-47 

I 

27 

5479 
54-94 

29-67 
42 

42 

59-23 

57-55 

39'97 
I 

23 

47-40 
48-56 
49-05 

48-04 

15-65 
4 

i 

18-36 
15-64 
17-15 
16-20 
15-46 

23-76 

I 

49-12 
49-36 
48-56 
48-63 

25 

23-00 

44 

(26-65) 
32-44 
32-32 
35-06 

i 

352 

12  Nov.    7 
Dec.     8 

Mean 

339 

6  Dec.  29 
9  Dec.     4 
10  Jan.    14 
ij 

'7 

Mean 

346 

13  Nov.    8 

22 
29 

Dec.   12 
Mean 

I 

58-93 

58-46 
58-61 

54-87 
27 

45 
33-05 
31-01 

32-52 

58-39 

8 

353 

13  Oct.   31 
Dec.   i  5 
3' 

Mean 

I 

48-26 

23 

5°'33 
50-12 
50-47 
50-16 
50-44 

38 

16-56 

48 

48-53 

4779 
46-42 

47>4 
48-01 

48-92 

I 

8-12 
7-65 

26 

7-96 
8-00 

33-27 

42 

42-92 

43-88 
4  ''43 

33 

44-40 
44-33 

340 

1  2  Oct.    3  i 
Nov.    7 
'5 
'9 

22 

Mean 

347 

8  Jan.    22 

25 
28 
Nov.  14 
Dec.     2 

Mean 

58-67 

I 

59-05 

W't7 
59-23 
59-23 

58-42 
58-82 

27 

32-19 

16 

39-91 

40-25 

39-58 
39-11 
41-65 
40-05 

21 

354 

1  1  Dec.     4 
9 
'4 

22 

25 
12  Jan.      I 

Mean 

7-89 
I 

7-98 

26 

23-68 

23-42 
23-82 
23-62 

42'74 
42 

19-43 

44-37 

20 

22-32 
22-41 
22-88 
20-98 
21-65 

I 

52-00 
51-90 

52-17 

50-30 
23 

27 

43^7 

47-79 
45-28 

47-64 
33 

348* 

6  Nov.     5 
8 

12 

Dec.  21 

24 
7  Oct.    31 

341 

10  Dec.  24 

27 
1  1   Jan.    I  I 

Mean 

52-02 

45-68 

58-99 

40-09 

I.KIK;KI;S  OK  CKOOMHKIIXJK'S  OBSERVATIONS  OF  CIKCUMPOLAR  STARS. 
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No.  '  ' 

M.-;in  K.A. 
1810*0. 

.Mi-iin  N.l'.D. 
1810-0. 

Uroomuridjze 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.l'.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.D. 
iSio'o. 

DM* 

'1800+ 

Kast. 

W,st. 

But. 

w,. 

Date 
1800  -|- 

East 

West. 

East         West. 

1 

Dale 
1800+ 

East 

West 

East 

West. 

355 

10  Jan.    17 
Nov.  17 

25 
26 

30 

1  >fC.       2 

Mi-an 

I* 

0-25 
0-5I 

28'" 

8 

0-24 

46° 

7-13 

5'3° 
7-61 

35 

8-58 
7-67 

361* 

7  Nov.  21 
26 
Dec.     6 

'3 
8  Jan.    28 

Mean 

I1' 

i 
24-62 
24-77 
24-65 
24-68 
24-82 

29'" 

B 

50°        23' 

24-09 
24-71 

24-50 
24-85 

24-75 

368 

13  Dec.   15 
26 

3' 
14  Jan.      I 

9 
Mean 

I"          3Im 

26-68 
26-44 
26-13 
26-14 
26-72 

50° 

14-16 
12-13 

15-28 
13*48 
1577 

35' 

2471 

I 

29 

53-28 
5277 
53'5' 

24-58 

30          25 

3-14 

3-09 
1-76 

26-48 
I 

31 

30-90 
30-96 
3I-00 
3072 
3I-20 
3I-23 

14-16 
42 

26 

49-61 
47-81 

4777 
51-11 
46-50 
48-80 

0-41 

I 

5-83 
6-14 

5-90 
5-42 

570 

0-29 
28 

6-89 

45 

50-94 

537' 
52-27 
48-93 
54-6o 

8-13 

4 

362 

9  Dec.   1  1 
10  Jan.   14 

Mean 

369 

12    Oct.     31 

Nov.    7 
15 
>9 

356 

1  3  (  lot.    3  1 
Nov.     i 

"  26 
3i 

Mean 

I 
11*10 

I 

16-18 
16-12 
15-98 
16-20 
16-34 

53''9 
30 

30 

16-36 

2-66 

16             8 
19-01 

48             20 

41-77 
44-19 

43-49 
42-60 
41-64 
44-3I 

13  Jan.    28 
Mean 

363 

12  Jan.      i 

I 

3I'OO 

31 

38-80 

3879 
38-91 
38-66 
39-08 

38 

48-60 

4 

40-23 
42-09 

37-93 
3974 

5-80 
I 

28 

13-05 
12-88 
13-25 
13-06 
13-09 

52-09 
37 

6 

4-62 

5-49 
5-68 
4-21 
7-86 

370 

12  Dec.  13 
13  Jan.      8 
10 
16 

24 
Mean 

357 

12    Dec.   13 
1  3  Jan.      8 

10 

16 
24 

Mean 

364 
10  Nov.  17 

25 
Dec.     2 

4 

16 
24 

Mean 

I 

45-89 
46-48 
45-88 
46-20 
45-68 

•38-85 
31 

45 
26-58 
28-04 
28-77 

27-39 
28*29 

39-78 
38 

I 

13-07 

28 

24-04 
24-16 
24-52 
24-23 
23-93 

20 

5-57 

20 

38-07 

37-60 
37-96 
37-93 

371 

13  Oct.    31 
Nov.     i 
8 

22 
29 

Mean 

358 

8  Nov.  28 
Dec.     4 
16 
9  Jan.    1  1 
'7 

Mean 

16-16 

I 

23-27 
23-20 
23-00 

16-36 
30 

43-25       4'  77 

23           23 

61-22 

60-51 
59-05 

365 

1  1  Nov.  15 
16 

22 
24 

Mean 

46-03 

I 

31 

49-16 
49'U 
49*19 

27*81 
40 

24*89 

16 

24-95 
25-80 
25-56 
23-88 
25-16 
24-56 

372* 

6  Nov.    5 
8 

12 

Dec.   19 

24 
29 
7  Nov.    8 

Mean 

I 

26-52 
26-32 

24-18 

28 

26-63 
26-30 

26-64 

22 

27-23 
2771 

37-58 

55 

26-52 
25-92 
26-80 
27-59 

359* 

9  Nov.  19 
26 
Dec.     4 
1  1 
10  Jan.    14 
15 

Mean 

23-25 

I 

30 

34-23 
34-30 
34-47 
34-50 
34-82 

61-09 

30          24 

44-87 
45-53 

46-07 
44-01 

366 

9  Dec.     4 
11 
10  Jan.    14 

'5 

'7 

Mean 

I 

15-50 
15-92 
'S'59 

49'  '5 
32 

24-89 

45 
41-64 

44'«5 
44-82 

24-99 

373 

13  Oct.    31 
Nov.     i 
8 

Mean 

26-42 

I 

19-08 
18-80 
19-24 
1878 
19-40 
19-11 
19-08 

26-52 
2Q 

47 
6-74 
6-50 
7-18 
7-76 
8-65 
7-09 
6-88 

26-78 
40 

300 

14  Jan.      I 
7 

Nov.    3 
6 

21 

22 

M(;an 

I 

34-46 

30 

57-56 
57-54 
57-43 
57-38 
57'54 

44-37 

42          32 

51-78 
54-86 
52-64 

53-09 

15-67 

I 

54-42 

54-28 

54-4° 
54-40 

32 

43454 

44 

«37> 
12-60 

I2'00 
I5-08 
13-09 
I3*65 

49 

367 

12    Oct.      31 

Nov.    7 
15 
'9 

22 

Mean 

374 
10  Dec.     2 

4 

16 

24 

1  1  Jan.     6 
Mean 

19-07- 

7-26 

57-49 

53-59 

54-40 

13-36 

22 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 

No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.I). 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
1810*0. 

Date 
iSoo-f- 

East.         West. 

East.         West. 

Date 

1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

375 

9  Nov.  26 
13  Nov.  29 
Dec.  12 
26 

Mean 

8                             8 

51-14 
51-15 
51-00 

27°         18' 

16-71 
14-15 
16-94 
14-03 

382 

8  Nov.  28 
30 
Dec.     4 
16 
9  Jan.    1  1 
17 

Mean 

jh             36m 

II-87 
II'Sl 
11-58 
II-Sl 
1174 

n-57 

44° 

43' 

'9-59 
20-71 
20-51 
2072 
1  8  44 
1874 

389* 

9  Nov.  26 
Dec.   1  1 
10  Jan.    14 
Nov.  17 

25 
26 

Mean 

I" 

8-61 

8-17 
8'44 

40"' 

8 

8-22 

8-54 
8-55 

40° 

8-56 

8-46 
9-28 

9' 

875 
7'95 
8-45 

51-23 

i           34 

8-44 

8-58 

8-45 
8-52 
8-68 

15-46 

27            5 

32-16 
32-13 
31-86 
31-84 
30-50 

376 

9  Nov.  19 
26 
Dec.   1  1 
10  Jan.    i  5 

'7 

Mean 

11-73 

I            36 

15-83 

'5  '94 

14-85 

'579 

12 

59-69 
59-12 
59-24 

60-80 
60-26 

1979 

8-41 

I 

51-52 

8-44 

40 

51-42 
16 

877 
27 

2  I  '06 
21  -Q2 

8-38 

16 

20-78 
20-54 
19-93 
1978 

383 

1  1   Dec.     9 
'4 

22 

i  2  Jan.      i 
«9 

Mean 

44 

390* 

6  Nov.    5 
8 

12 

Dec.  29 
7  Oct.    31 
Dec.   13 

Mean 

8-51           8-55 

i           34 

18-84 
18-56 
18-38 

32-15    31-4° 

38          56 

12-35 
13-41 
13-96 

377 

iz  Nov.  19 

22 

Dec.     8 
Mean 

51-52 

I 

5671 
56-66 

51-29 
40 

21*04 

50 

25-82 
19-02 

20-26 
19 

15-60 

I            38 

51-66 
51-65 
5172 
51-70 
51-79 
51-68 

59-62 

39 

0 

36-10 
35-68 
34-35 

33-88 

391 

10  Dec.   27 
1  1   Jan.     6 

Mean 

384 

12    Oct.     31 

Nov.    7 
15 
'9 

22 

Dec.  7 
Mean 

18-59 

i           34 

35-22 
35-10 
35-02 

13-24 

27              22 

34-10 
33^4 
34-74 

56-69 

I 

59-02 
58-49 
58-46 

58-65 

40 

22-42 

15 

9-07 
IO-72 
8-39 
9-5,7 

9-46 

36 

378 

13  Nov.  29 
Dec.   1  2 
26 

Mean 

392 

1  1  Nov.  1  5 
16 

22 
24 

Dec.     4 
Mean 

5170 

i           39 

5-46 

4-81 

4-84 
4-82 

36 

25-10 
23-48 

I 

22-36 
24-04 

385 

10  Jan.    15 

17 
Nov.  30 
Dec.     2 

Mean 

35'11 

i           35 

4-19 

3-80 
4''3 
3-98 
3-68 

34"'6 

15              21 

38-83 

38-17 
397" 

379 

1  1  Nov.  1  5 
16 

22 

Dec.     4 
Mean 

I 

20-29 
20-88 
20-34 

41 

49 

10-47 

1  2'O2 
12-97 

6 

393 

14  Nov.     3 

21 
22 

Mean 

4-83        5-14 

i           39 

1  8  -08 
18-13 

24-29 

36 

n-66 
15-29 

23-20 
0 

386 

10  Nov.  30 
Dec.     2 

Mean 

20-50 

I 

41 

25-93 

25-67 
25-28 
2578 
25-64 

2572 

11-82 
22 

15 

17-77 
18-80 
19-69 
19-68 
20-04 
1  8-06 

3-96 

i           35 

31-03 

30-88 

30-85 
31-00 
3074 

38-84 

36          57 

2-27 
i  -20 
3-82 

«74 

4-52 
3'93 

394 

8  Nov.  28 

Dec.     2 

4 
16 
9  Jan.    1  1 

Mean 

380 

10  Nov.  25 
30 
Dec.   14 
16 

27 
1  1   Jan.      6 

Mean 

18-11 

I            39 

30-97 

30-74 

13-48 
39 

8 

52-28 
5'"54 

387 

12    Oct.      31 

Nov.     7 
Mean 

30-86 

i           39 

35-55 
35-43 
35-62 

35-32 

35-52 

35 

56-27 

51-91 

47 

57-34 
57-5° 
54-47 
57-29 

I 

3375 
34"'9 
33-45 

25-67 

41 

33-63 

41 

55-44 
56-72 
56-1  1 

19-01 

29 

57-75 

30-94 

i           35 

51-66 

5I-95 

291 

37            3 

56-13 

56-17 
57-01 

388 

9  Nov.  26 
Dec.   1  1 
10  Jan.    14 
15 

'7 

Mean 

395 

10  Nov.  17 

25 
Dec.    14 
16 

23 
Mean 

381 

10  Nov.  25 
30 
Dec.   1  6 

Mean 

51-71 

56-44 

35-55       35-47 

56-27 

56-6; 

33-82       33-63 

56-06 

5775 

LEDGERS  OF  (JROOMHRIDGK'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 
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Groombridgo 

M.  m  I:.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean 
i8i( 

R.A. 

MuauN.P.i). 
iSio'o. 

Groombridge 
No. 

ili  an  K.A. 
1810  o. 

Meau  1 

ill 

J.P.D. 
o'o. 

Date 
1800+ 

East.         V 

East.        West. 

Date 
1800+ 

East. 

West. 

East.        West 

Date 
i8oo-J- 

East.         West. 

East. 

West. 

396 

10  Dec.  27 
1  1  Jan.     6 
1  1 
16 

'9 
20 

I1'          41'" 

a                        a 

56-62 
56-49 

36-34 
56-48 
56-47 

C6'I7 

50°          12' 

50-88 
48-86 

48-98 

404 

ii  Dec.  14 

22 

12  Jan.      i 

•9 

Nov.  15 

Ih 

10-76 
1073 
io'8o 

44m 

I 

10-39 

13°         o' 

51-99 
51-66 

54-5I 
50-30 

412 

14  Nov.     3 
6 

21 
22 

Dec.     4 

ih       45m 

379 
4-24 
4-40 
4-17 
4'49 

49" 

42'45 
41-78 
42-79 
40-09 
3971 

2' 

49  5 

Dec      7 

53 

, 

Rfean 

52  50 

4-22 

41  30 

49  °° 

1  /^.-r£ 

10-46 

52-65        52-39 

397 

10  Dec.   16 
*3 

I       42 

14-51 
14-87 

41              38 

11-86 
8-18 

405 
1  1  Dec.     9 

I 

16-16 

44 

23              21 

1  8  -66 

413 

12  Dec.   13 
13  Jan.   28 

i           45 
31-99 
32-08 

37 

46 

20-51 
23-21 

Mean 

14-69 

10-02 

12  Jan.      i 
26 

l6'02 

2O'OI 

Mean 

32-04 

21-86 

*5  57 

Z3  33 

398 

I          42 

15           28 

Mean 

15-84 

20-85 

414 

i          45 

49 

10 

399 

13    Dec.    15 
26 

93 

i       42 

49  68 

*•/  74 

17          46 

52-42 

406 

12  Dec.  13 
13  Jan.     8 

10 

16 

44 

18-36 

18-59 

37           37 

57-28 
57-22 
57-50 
55-04 

14  Nov.    3 
6 

21 
22 

Dec.     4 

45-10 
45-40 
45-21 
45-28 
45-20 

10-86 
10-03 
9-80 
6-89 

8-71 

5°  >9 

3' 

49-07 

52-40 
r«T<5 

Mean 

18-44 

56-76 

Mean 

45'H 

9-26 

49/3 

Dec.   31 
15  Jan.      i 

8 

49-89 

5  i  *^o 
5  3  *9 

53-82 

407 
14  Jan.     7 

23-31 

44 

38           36 

20-90 

415 

i          45 

23 

32 

Mean 

49-64 

52'47 

12  Jan.      i 
26 

48-33 
48-13 

55-94 
60-26 

400 

I            43 

50             17 

408 

i 

44 

38           26 

Mean 

48-23 

58-10 

ll   Jan.    I! 
19 

20 

l6'O2 

15-89 
15-99 

4-28 
5-64 
5-48 

13  Dec.  26 

3' 
14  Jan.      i 

7 

37-00 
37-00 
36-92 
36-70 

• 

50-82 
53-00 
48-62 

416 

i          46 

43 

50 

i  o  Dec      2 

8-qi 

2  |  *'JQ 

Mean 

15-97 

5'"3 

Mean 

36-91 

50-96 

4 

8-97 

I7-45 

10 

8'Q2 

16-81 

401 

1  1   Jan.    1  1 

I           43 

30-89 

50             14 

5'97 

409 
ii  Dec.     4 

52-40 

44 

15           27 
36-31 

23 
24 
1  1  Jan.      6 

8-94 
9'02 
9-27 

19-99 

18-79 
18-62 

'9 

20 

3°  54 
30-69 

3  41 
376 

Mean 

9-01 

18-84 

Mean 
402 

12    Oct.     31 

3071 

i           43 

35-67 

4-38 

39            14 
59-01 

410 

1  1  Nov.  1  5 
16 

22 
H 

53-22 
52-67 
53-12 
52-58 

44 

15           25 

43-07 
43-05 
4'  74 
39-88 

417 
12  Dec.   13 
13  Jan.     8 

I                 46 

9-4I 
9'01 

37 

Si 

20-25 

1  5 

35  20 

59  92 
55'l  i 

52  57 

43-40 

Mean 

9  '2  I 

19-40 

,, 

'9 

35  97 

>9  12 

52-83 

42"23 

Mean 

35-61 

58-04 

411 

I 

44 

23           53 

AtR 

T                  Aft 

403 

13  Nov.     8 

22 

27 

i           43 

47-12 

47-I5 
47-22 

26             9 

14-60 

16-56 

1  1  Dec.     9 

12  Jan.    19 
Nov.    7 

'9 

22 

54-90 
54'23 
54-50 

54-62 

54-40 
54-67 

20-62 
21-75 
22-45 
21-85 
25-22 
26-17 

14  Nov.    3 
6 

21 
22 

Dec.     4 

27-65 
27-80 
27-97 
27-83 
28-03 

18-51 

2  2  '06 
20-43 
2O-O9 
2I-3I 

Mean 

47-16   ' 

'4-74 

Mean 

54-54 

S4-56 

21-61       24-41 

Mean 

27-86 

20-48 

24 


LEDGERS  OK  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Moan  K.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

liast. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.          West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

419 

8  Nov.  28 
30 
Dec.     2 

4 
16 
9  Jan.    1  1 

Mean 

I" 

S 

46'" 

3179 
31-90 

3I-55 
32'33 
31-67 

31^5 

13°         38' 

31-23 

30-83 

29*73 
30-89 

29-34 
30-09 

426 

7  Nov.  21 
Dec.     6 
13 

27 
8  Jan.      3 

13 
«S 

Mean 

I" 

24-58 
24-63 
26-04 

25-43 
25-66 

2574 

47m 

| 

9°        26' 

872 
8-82 

12-40 

I2'l6 

13-43 

I2'I  1 

433 

14  Dec.  31 
i  5  Jan.      i 
8 
1  1 

12 

Mean 

Xh 

42-69 

42-33 
42-77 

42-63 
4274 

48'" 

S 

19° 

43"S9 

46-07 

46-19 

42-70 
43'46 

42' 

42-63 

I 

51-72 
52-01 

5171 

48 

51-03 

5172 

5'-48 
52-13 

44-40 
26 

23-46 
24-12 
24-58 

I 

26-57 
24-69 
24-57 
25-37 

I 

32-63 
33-02 

31-82 

46 

33-01 
32-80 
32-89 
33-05 

30-34 

4i          43 

51-52 
51-78 
52-13 

5i'39 

50-88 

51-16 

25-35 

I 

47 
28-12 

27-43 
27-59 
27-86 

I  1-27 

18          30 

26-48 
24-70 
26-20 
27-14 

23-85 
25-49 

434 

13  Jan.    10 
16 
24 
28 
Oct.   31 
Nov.    i 
8 

Mean 

420 

10  Jan.    14 
15 

17 
Nov.  17 

25 
26 

Mean 

427* 
6  Dec.   19 

21 

24 
29 
7  Jan.      3 
5 

Mean 

32-82 

I 
33'97 

34-57 
3461 
34-16 
34-38 

32-94 
46 

51-02       51-71 

20                I 

20-46 
19-91 
20-55 
20-07 
19-13 
21-05 

51-81 

I 
0-92 
0-47 

5I-59 

49 

1-24 
1-04 
0-67 
0-97 

24-05 

16 

18-68 
18-54 

25-30 
20 

1773 
18-52 
17-30 
16-52 

I 

44-90 
44-54 

2775 

47 
44-70 
45-oo 

44'7i 
44-62 

25-64 

14          48 

30-20 
29-01 
28-10 
29-65 
29-07 
28-43 

421* 

7  Nov.    8 
26 
8  Jan.    22 

25 
Feb.     4 

7 
Mean 

435 

9  Nov.  19 
26 
Dec.       4 
ii 
10  Jan.    14 
15 

Mean 

428 

9  Jan.    17 
Feb.     5 
Nov.  19 
26 
Dec.     4 
ii 

Mean 

34"34 

I 

38-90 
38-55 
38-47 
39-16 

46 

2O'2O 

17               4 

38-38 
39-87 
39"4i 
40-07 

4472 

I 

16-29 

17-08 
16-30 

44-76 
48 

28-88      29-18 

26          17 

20-45 
15-05 
18-13 

0-70 

I 

4-62 

475 
4-89 

0-98 

49 

4-67 

5-06 

18-61 
26 

5-86 

5-87 
6-80 

I7-52 

32 

7-83 
4-87 
(2-85) 
6-58 

422 

15  Jan.   12 

15 
Feb.     * 

5 
Mean 

429 

13  Nov.  29 
Dec.   15 
26 

Mean 

436* 

13  Jan.    10 
16 

24 
28 
Oct.    31 
Nov.     i 
8 

Mean 

3877 

I 

45-36 

45-I7 

46 

39-43 

43          53 

31-78 
34-53 

16-56 

I 

3274 
32-47 
32-20 
31-86 
3I-58 

48 

17-88 

ii          34 

27-04 

24'59 
26-56 

26-65 
26-46 

423 

1  1   Jan.     6 
ii 

Mean 

424 

7  Nov.  21 
Dec.     6 

>3 
8  Jan.      3 

13 
15 

Mean 

430 

ii  Nov.  15 
16 

22 

24 

Dec.     4 
Mean 

4-75 

i 

43-99 
437i 
43-8i 
43-98 

4-87 

49 

43-98 
44-13 

6-18 
36 

H-So 

I3-99 
15-10 
1676 

6-43 

26 

14-51 

15-58 

45"27 

I 

47-59 
48-44 

48-03 
48-09 
48-42 
49-26 

46 

33-16 

9          37 

3i-35 
30-21 

31-83 
31-66 
32-90 

32-17 

437 

10  Jan.    17 
Nov.  17 

25 
26 
30 
Dec.     2 

Mean 

32-17 

I 
33-73 

33'56 
33-87 
33-68 

33-58 

48 

26-26 

46          30 

25-27 
25-47 

27-05 
25-64 
23-41 

431 

14  Jan.      i 

7 
Dec.     4 

15 

20 

Mean 

43-87 

i 

53-87 
53-90 

54-I9 
5372 
53-84 

44-06 
49 

15-09 

37 

44-51 

43-o8 
41-83 
45-38 
43Hi 

15-05 
17 

48-3' 

I 

3-70 
3-18 

3'46 
3-20 
3-28 

47 

31-69 

19          37 

49'3i 

52-06 
53-20 
51-39 
53-62 

438 

10  Dec.    14 
16 

23 
24 

27 

Mean 

425 

14  Dec.  31 
15  Jan.      i 
8 
1  1 

12 

Mean 

33-68 

I 

42-90 
42-25 
42-42 

48 

25-37 

37          24 

12-74 
16-93 
I3-38 

432 
10  Dec.  23 

24 
27 

Mean 

3-36 

51-92 

42-52 

I4-35 

53-90 

43-64 
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Gru<imbridgt:            M.-an  R.  A. 
No.                       1810-0. 

Mean  N.I'.D. 
1810*0. 

Qroombridoe 

No. 

Menu  K.A.                MeanN.r.l). 
1810-0.                       1810-0. 

Groombridge 
No. 

Mean  K.A. 
iSio'o. 

.Mean  N.l'.L). 
iSio'o. 

D»ts 

i8oo-(- 

But, 

West. 

East.         AV 

Date 
1  800  -f- 

East.         W.'st. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

439 

14  Dec.  i; 
30 

3' 
i  ;  Jan.      i 
8 

Menu 

Iu 

26-28 
26-46 
26-60 
26-23 
26-30 

5om 

* 

44         4' 

52-65 

52'95 
51-00 

5I-44 

53-8- 

447* 

6     Nov.    5 
8 

12 

29 
Dec.   19 

29 
7     Jan.     5 

25 
Feb.      i 

23 
Nov.    8 
26 
9  Nov.  19 
12  Oct.   29 

3' 
Nov.    7 

'5 

22 

Dec.     7 
8 

'3 
13  Jan.     8 
io- 
16 

28 
14  Nov.    3 
6 

21 

22 

Dec.     4 
Mean 

jh            £2m 

8                    a 
I7-37 
17-30 
17-I7 

48° 

17-14 
I7-93 

16-41 
l6-8l 

18-91 

18-63 

17-76 
16-10 

I7-53 
17-98 

35' 

1  6-66 

>7'44 
17-64 

19-07 
16-98 
17-85 
17-44 

16-19 

•7-I3 

17-22 
14-65 
19-44 
17-81 
18-32 
16-26 
16-96 
1693 
18-24 
17-62 
16-67 

451 

12  Nov.    7 
'5 
'9 

Mean 

I1' 

• 

55'" 

3'37 
3-58 
3-83 

38 

47' 

3:/85 
2'35 
2-51 

I 

9-91 
10-19 
9-52 
9-50 

3'59 
55 

ii 

2373 
25-48 
25-71 
27-36 

2-90 
43 

26-37 

I 

J178 

31-68 
32-06 
31-30 
3'7i 

50 

52-38 

25           48 

59-80 
60-54 
60-38 
60-17 
59-85 

452 

ii  Nov.  1  6 

22 

24 
Dec.     4 

Mean 

440 

13    NOV.   22 

27 
1  >ec.    26 

31 
14  Jan.      i 

Mean 

978 

I 

2-09 
1-90 
2'2I 

2-03 

56 

25-57 

46 

57-80 

58-53 
56-52 

5475 

32 

453 
13  Nov.    8 

27 
Dec.   15 
26 

Mean 

3'7' 

I 

49-85 

50 

49-72 

60-15 

30           13 

40-16 
41-46 

441 
10  Nov.  17 

25 

Mean 

2  'O6 

I 

8-69 
8-98 
9-I3 

8-47 
7'94 

56 

56-90 

16 

32-47 
3  '-65 
32-70 
31-07 
29-69 

52 

49-85 

I 

2-05 
2-18 

172 

4972 
5i 

41-46      40-16 

26           32 

4-59 
6-51 

7-21 

454 
1  1  Dec.     4 
9 
14 

22 
25 

.  Mean 

442 

1  3  (  >ct.    3  1 
Nov.     i 
29 

Mean 

I7-28 

I                52 

58-57 
58-58 
58-41 
58-40 
5873 
58-61 

17-52 
19 

'7'33 

20 

57-01 
58-69 
58-63 
6  1  -08 
58-18 
57-20 

1-98 

I 
28-63 

5i 

27-84 
28-46 
28-38 

6'io 

II            13 
12-19 

H'95 
16-44 

I4-97 

8-64 

I 

36-24 
36-22 

56 

31-52 

36 

24-69 
19-01 

35 

448 

8  Nov.  28 
30 
Dec.     2 

4 
16 
9  Jan.    1  1 

Mean 

443 

12  Jan.   26 
Nov.  19 

22 

Dec.     8 
Mean 

455 
14  Dec.   15 
3i 

Mean 

456 

13  Nov.     8 

22 

27 

Dec.  15 
26 

Mean 

36-23 

I 
44-29 
44-52 
44-43 
44'44 
44'23 

56 

21-85 

46 

52-65 

51-40 
53-77 
53-37 
51-1  4 

26 

28-63 

I 

32-14 
32-18 
32-23 

28-23 
5i 

12-19       15-45 

26           37 

S5'°4 

59-91 

57-40 

444 
13   Nov.  29 
Dec.    1  5 
3' 

Mean 

58-55 

i          53 
11-57 

"'34 
"'45 
11-25 

11-44 

40 

24-81 
25-42 
26-48 

24-43 
24-85 

58-47 
16 

449 

10  Dec.  14 
16 

24 
2" 
ii  Jan.     6 

Mean 

32-18 

I 
47-36 

5i 

46-57 
4775 
47'4' 

57-45 

ii           13 

i6'oi 
16-10 

'•'54 
1  6-  1  1 

44-38 

I 

56 
51-06 

50-95 
51-11 
50-68 

52-47 
37 

39 

58-85 
60-26 
59-04 
58-07 

445 
12  Jan.    26 
Nov.  19 

22 

Dec.     8 
Mean 

457 
12  Dec.     8 

'3 
13  Jan.     8 

10 

Mean 

11-41 

I          54 
6-65 

6-57 
6-46 
6-36 

25-22 

36 

2''35 
22-67 
21-65 
21-08 

36 

450 

14  Nov.    6 
Dec.     4 
'5 

20 

Mean 

47-36 

I 

1470 
15-01 
I4-97 

47-24 
52 

16-01       16-58 

26           18 

26-69 

34-39 
29-81 

I 

22-50 
22-40 
22-13 
22-48 

50-95 
57 

36 

33-99 
32-70 
32-92 
32-48 

59-06 
34 

446 

13  Oct.    31 
Nov.  27 
Dec.   1  5 

Mean 

458 

14  Nov.  21 

22 

Dec.   15 

20 

Mean 

14-89 

30-30 

6-5, 

21-69 

22-38 

33-02 

26 
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Groombridge           Mean  R.A. 
No.                      1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  X.P.D. 
iSio'o. 

Groombridge 
No. 

Mean 

ill 

:     East. 

K  A. 
o'o. 

West. 

Alean  N.P.D. 
1810  o. 

Date           ;     _, 
1800+ 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

1     E;i8t. 

West. 

459 

12  Nov.    7 
'5 
'9 

22 

Dec.     7 
Mean 

Ih 

57'" 

27-50 
27-76 
27-54 
2774 
27-64 

37° 

3' 

43-33 

4''73 
41-30 

466 

12  Dec.     8 

13 
13  Jan.     8 

10 

16 

24 

Mean 

2" 

I 

om 

55-12 
55-10 

54-96 
54-88 
54-68 

37° 

50' 

26-49 
26-97 
26-71 
22-69 
24-27 
27-36 

473 

13  Nov.     i 
8 
27 
29 
Dec.   15 

Mean 

2"            2m 

40-97 
40-96 
40-88 
40-89 
41-11 

44' 

25-11 

25-28 

12' 

I 

27-64 

58 

2-63 
1-90 
2-48 
2-55 

37 

41 

28-54 

25-99 

25-27 
26-00 

40-96 
2 

2 
50-58 

51-20 
51-19 
51-16 

24-87 
38 

22 

58-41 

58-05 
58-81 
57-67 
57-30 

2 

2-57 

54-96 

I 

2-81 
2-31 
2-36 
2-66 

2'57 

39 

27-84 

25-75 

49 

28-72 

29-32 
28-89 
27-68 
26-92 

460 

12  Dec.     8 

'3 
13  Jan.     8 
16 

Mean 

474 
12  Nov.    7 
'5 
'9 

22 

Dec.     7 
Mean 

467* 
9  Nov.  26 
Dec.     4 
1  1 
30 
10  Jan.    14 
17 

Mean 

I 
21-04 

20-99 

2-39 

58 

21-40 
21-44 
20-96 
21-17 

33 

33-03 

26-45 

15 

34-02 
31-86 
30-87 
3178 

2 

35-+I 

35-30 

51-11 

3 

35-39 
35-69 

33 

45-47 

47-05 

58-05 

51 

45-67 
46-63 

461 

9  Nov.  26 
Dae.     4 
ii 
10  Jan.    14 

17 
Nov.  25 

Mean 

2-57 

2 

21-44 
21-68 
21-79 
21-64 
21-78 
21-19 

2-54 

I 
21-50 

27-84 

46 

5975 
60-40 

5973 
5977 
59-18 
61-63 

28-31 

39 

60-86 

475 

13  Jan.    10 
28 
Dec.  31 
14  Jan.      i 
Feb.      i 

Mean 

468 

10  Nov.  17 
25 
3° 
Dec.     2 

4 

23 

24 

Mean 

21-02 

I 

24^26 
24-04 
24^3 

23-82 

21-24 
59 

33-21 

49-64 
50-28 
50-09 
52-11 
50-20 

32-13 
51 

2 

40-04 
40-60 
40-41 
40-53 

3 

40-00 
40-61 

45-26 
33 

(4-22) 
11-32 
6-98 
IO-62 

46-15 

50 

9'35 
11-14 

462 

13  Nov.     i 
8 

22 
29 

Dec.   15 
Mean 

476 

13  Jan.    10 
28 
Dec.  31 
14  Jan.      i 
Feb.      i 
4 

Mean 

21-59 

2 

24-15 
23-68 
24-66 
24-24 

21-50 
I 

60-08 

12 

6-I7 

6-83 
5-22 

60-86 
38 

469 

I  I     NOV.   2  2 
24 

Dec.     4 
9 

Mean 

24-05 

I 

25-2I 
24-94 
25-08 
2474 
24-67 

59 

50-46 

51 

3574 
33-27 
(28-30) 
32-25 
33-07 

51 

463 

13  Nov.     i 
8 

22 

29 

Dec.  15 
Mean 

40-40 
2 

+0-31 

3 

4'"95 

42-00 

9-64 
38 

10-25 

19 

56-85 
(63-67) 

24-18 

2 

55''  8 
55-33 
55-70 

55-43 

I 

5H7 

43 
34-68 

36-31 
37-00 
36-91 

3777 

24 

477 

12    Nov.    19 
22 

Dec.     7 
Mean 

470 

13  Dec.  26 

14  Jan.      i 

7 
Feb.     i 

Mean 

24-93 

I 

59 
44-12 

44-35 
44-11 

44-34 
43-97 

24 

22 

31-21 

28-69 
29-04 

30-47 
28-65 
26-43 

2 

54-73 
54-81 
55-16 

42-11 
3 

II 

11-28 
I4-I5 
11-83 
II-8I 

4 

464* 

8  Nov.  28 
30 
Dec.     2 

4 
9  Jan.    i  i 

17 
Mean 

478 

ii   Dec.   14 

22 

25 
12   Jan.       I 

Mean 

55-43 

2 

9'97 
10-06 
9-04 

2 

II 

47'5' 
45-5I 
44-01 

6 

471 

ii  Dec.   14 

22 

25 
Mean 

2 

25-82 
26-04 
25-85 
25-99 

44-07 

0 

36 

52-25 
51-52 

49-00 

29-08 
40 

54-89 

2 

56-18 
56-51 
54-89 

3 

12-27 
II 

12-88 
13-08 
13-06 

18 

465 

14    NOV.   22 

Dec.     4 
'5 

20 

Mean 

479 

II   Dec.    14 

22 

25 
12  Jan.      i 

Mean 

9-69 

2 

12-31 

2 

45-68 

43 

29-90 

36 

472 

14  Jan.     7 

26-03 

5--S7 

56-04 

12-84 
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Uuiunilindge             MIMII  K.A. 
No.                         1810-0. 

Mean  N.  1'.  1). 
iSio'o. 

Groombiidee 
No.     ' 

Mean  K.A. 

iSio'o. 

Mean  N.P.I). 
1810-0. 

Groom  I)  ridge 
No. 

Mean 
181 

East. 

R.A. 
o-o. 

Mean  N.P.D. 

iSio  o. 

Date 
1800+ 

East.         West 

East         West. 

Date 
1800+ 

East. 

West. 

East         West. 

Date 
1800+ 

West. 

East. 

West. 

480 

1  2  Nov.    7 
'5 
'9 

22 

I  >cc.     7 
Mean 

2I,                gm 

56-52 
56-92 
56-60 
56-90 
56-84 

38°         10' 

ll                                     U 

7-64 

I  I-2I 

8-68 
9-27 

487 

15  Jan.      i 
1  1 

12 

15 
Feb.     2 

Mean 

21' 

a 

3i-54 
31-70 
31-42 
31-12 
31-60 

5"' 

8 

36°            36' 

26-95 
26-72 
26-01 
25-91 
27-42 

494 

10  Nov.  25 
30 
Dec.  1  6 
24 

27 
n  Jan.      6 

Mean 

2" 

3-03 
277 
3-30 
3-12 

(3-83) 
3'H 

r 

41° 

5477 
56-23 
57-43 

55' 

5676 

2               3 

59-04 
58-78 

58-60 

9-65 

48             25 

28-98 
27-21 
28-51 

31-48 

2 

49-30 
49-22 
49-28 
49-20 

5 

49-42 
49-33 

26-60 

33           44 
61-63 

62-00 

5973 
59-60 

61  52 

3-07 
2 

7 

4-94 

5-00 

5-03 
5-18 

56-92 
43 

30 

I5-34 
I5-43 
14-58 
14-17 
13-38 

481 

10   Dec.  27 
n   Jan.    19 

20 
Mean 

488 

13  Jan.   1  6 
28 
Dec.  26 

3' 
14  Jan.      i 

7 
Mean 

495 
9  Dec.  30 
10  Jan.    14 
15 

17 
Feb.     4 

Mean 

58-81 
2             4 

5-55 
5-64 

5-36 
576 

28-23 

44            13 

44-72 
44-50 
40-46 

482 

1  3  Nov.    i 
8 
29 
Dec.   15 

Mean 

2 

58-14 
58-12 
57^2 
57-95 

5-06 
7 

51 

4974 

49-12 
50-08 
51-06 

14-58 
2 

2 

53-34 
53-20 

53-36 

49-38 
5 

60-10       61-82 

48            17 

50-25 
48-22 
50-26 

496 

I  I     NOV.    22 
24 

Dec.     4 

9 
12  Jan.   19 

Mean 

489 
10  Dec.    1  6 

23 
1  1   Jan.    1  1 

Mean 

5-58 

2                4 
14-01 

1467 
14-24 
14-40 

14-47 
14-19 

4377 

48            II 

43-06 
39-27 
39H8 
44-18 

483 
10  Nov.  30 
Dec.     2 
23 
27 
1  1  Jan.    1  1 
18 

Mean 

S3-30 
2 

58-34 

58-89 
58-30 

5 

58-63 
58-39 

49-58 

33           42 

58-34 
55-25 
59-68 
55-43 
54-07 
56-73 

58-02 

2 

14-42 
13-89 
13-93 
13-97 

8 

36 

12-82 

12-57 
12-56 
12-67 

IO'2I 

22 

490 

13  Jan.    1  6 
28 
Dec.  26 

3i 

14  Jan.      i 

7 
Mean 

497 

14  Nov.    6 

21 

Dec.     4 

15 

Mean 

14-33 

2             4 

14-36 
13-99 
1373 

14-12 

41-99 

32            52 

8-66 
7-72 
7-18 
8-00 

484 

14  Nov.     6 

21 
22 

Dec.     4 
Mean 

14-02 

2 

8 

27-81 
27-61 

27-58 

27-52 
27-58 

12-17 
40 

39'94 

43 

40-06 
40-16 
40-68 

39'66 
38-50 

58-50 

2 

3'49 

58-51 
6 

56-48      56-80 

36           47 
26-36 
*4"-»4 

498 

8  Dec.  1  6 
9  Feb.     4 

5 
Nov.  26 

Dec.     4 
1  1 

Mean 

491 

15  Jan.   15 
Feb.     2 

Mean 

14-05 

2                 4 

38-91 

38-91 
38-85 

7-89 

32           59 
24-50 
24-16 
21-81 

23-21 

24-26 

485 
14  Nov.    6 

21 
22 

Dec.     4 
'5 

Mean 

2 

10-34 

2 

6 

6 

54-68 
5475 

54-5I 

25-40 

47          59 
12-64 

38           19 

24-14 

20-39 

23-29 
23-31 
23-17 

492 
II  Jan.    1  8 

2 

27-62 

8 

27-61 
27-66 

39-94   • 
43. 

39-81 

34 

10-89 
9-58 

499 
9  Dec.  30 
10  Jan.   14 

Mean 

3878 

2                 4 

48-30 

48-30 
48-11 

23-59 

33              22 

2POO 
20-92 

21-54 
20-65 
I9-20 

486 

8  Nov.  28 

30 
Dec.     2 

4 
9  Jan.    17 

29 
Mean 

493 

12  Nov.    7 

'5 
Dec.     8 

13 

13  Jan.     8 

Mean 

2 

49-22 

27-64 
8 

36 
45-66 

10-24 
37 

500 
15  Jan.    n 

•  48'35 

20-65 

54^3 

22-86 
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Groombruigc 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810*0. 

Groomhricjge 
No. 

Mean  R.A. 
1  8  1  o'o. 

M.;an  N.I'.U. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West 

East. 

West 

SGI 

8  Nov.  28 

3° 
Dec.     2 

4 
9  Jan.    1  6 
29 

Mean 

2" 

S 

pm 

8 

I2'22 
I2'I3 

12-16 

I2-24 
Il-Sg 
H'97 

35°         i' 

54-40 
55-38 
55-35 
55'3i 
54-40 

53-52 

507 

9  Nov.  26 
Dec.     4 
1  1 
10  Jan.    14 

15 
Feb.     4 

Mean 

2" 
SI'33 

jjm 

5'-36 
51-69 
5I-9I 
51-91 
51-97 

40° 

46-61 

& 

48-06 
48-48 
48-27 

47'  '3 

514 

9  Jan.    29 
Feb.     4 
Nov.  26 
Dec.     4 
1  1 
30 

Mean 

2h          lSm 

«                                H 
II-03 
II'lS 
11-17 
1I-38 
11*11 

10-88 

40° 

18-20 

17' 

I5':84 
H'97 

16-34 
18-16 
16-97 

2 

34-69 
34-86 

347z 
35-10 
3482 

I2-IO 
10 

5473 

38          47 

27-27 
26-16 
26-29 
26-83 
26-08 

5I-33 

2 

5177 

II 

56-97 
56-65 
5675 
56-3I 
56-99 

57-01 

46-61 

34 

47^9 

15 

38-85 

3777 
38-48 
38-21 

(34-56) 
40-08 

11-17       ii'iz 

2            16 

38-30 
38-36 

18-20 

19 

44-69 

48-74 

16-46 
53 

502 

10  Nov.  25 

3° 
Dec.     2 
16 

23 
Mean 

508 

8  Nov.  28 

3° 
Dec.     2 

4 
9  Jan.    16 

17 
Mean 

515 

1  1  Jan.   20 
24 

Mean 

38-33 
2             16 

57-78 
58-38 
58-25 

58-01 
58-22 

46-72 

19 

16-51 
15-14 
15-08 
15-66 
16-63 
15-84 

33 

516 

ii   Jan.    19 

20 

24 

Feb.     3 

4 

13    NOV.   22 

Mean 

34-84 

2 

3-89 

4-08 

3'97 
3'94 
3-85 
3-88 

II 

26-53 

49          28 

24-56 

25-35 
26-00 
26-67 

24-41 

2 

1-36 

5678 
13 

•38 
•37 
•27 
•24 

•z3 

40 

23-47 

38-68 
35 

23-55 
21-35 
21-35 
20-64 
21-48 

503 

10  Dec.  24 
27 
1  1  Jan.     6 
ii 
16 
18 

Mean 

509 

9  Nov.  26 
Dec.     4 
1  1 

3° 
10  Jan.    15 
Feb.     4 

Mean 

58-13 

2             17 

5I-93 
52-»3 
52-79 

15-81 
37 

40 

59-58 
60-00 
61-58 

517 

8  Nov.  28 
Dec.  1  6 
9  Jan.    17 

Mean 

1-36 

2 

9-40 
9-14 
(7-10) 

1-30 
13 

23-47 

ii 

26-02 
27-41 

27-06 

21-67 
7 

3'94 

2 

6-05 
6-16 
6-04 
6-26 
6-03 

II 

25-40 

49          23 

40-22 
42*1  1 

38-08 

4°'43 
40-21 

510 

II  Dec.   14 

22 

25 

Mean 

504 

jo  Dec.  24 

27 
1  1   Jan.      6 
II 

18 

Mean 

52-28 
2             18 

12-53 

12-68 
12-72 
12-66 
12-58 
12-48 

5i 

3-21 
4-72 
4-00 

575 
5-28 
3-96 

60-72 
43 

9-27 
2 

13 

34'97 

35-28 
35-30 
35-47 

26-83 
23 

27 

42-38 

41-99 
40-81 
43-16 
41-46 
41-41 

518 

10  Nov.  30 
Dec.     2 
16 

23 
24 
27 

Mean 

5"* 

6  Dec.   19 

21 

24 
29 
9  Feb.     5 
13 

Mean 

6-1  1 

2 

13*57 

13-65 
I3-57 
13-40 

II 

40-21 

36           40 

53-53 

52-59 

55-86 
5^38 

505 

15  Jan.      I 
1  1 

12 

15 
Mean 

2 

29-16 

29-24 
28-78 
29-43 
2979 

35-26 
14 

14 

5-14 
1-49 

3-94 
4-20 

4-28 

41-87 
8 

I  2  "6  I 

2             18 

18-25 
18-59 
18-57 

4'49 

20 

19-84 
19-16 
1374 

12 

5" 

I  I    NOV.  2  2 
24 

Dec.     4 

9 
'4 

Mean 

519 

13  Nov.  29 
Dec.  31 
14  Jan.     7 

Mean 

I3-55 

2 

17-09 

I7-54 
18-02 

17-50 
17-84 
18-26 

II 

5314 
9          12 

4578 

4473 
44-01 
45-07 
45-60 
44-66 
46-18 

506 

7  Nov.  21 
26 
Dec.     6 
8  Jan.    13 

15 

22 
25 

Mean 

29-28 
2 

7-06 
6-74 
6-88 
676 

15 

7-10 

3-8  1 
38 

47-20 
46-57 
46-56 
49-28 

18 

48-40 

18-47 

2             18 

29-66 

29-45 
29-56 

29-80 

17-58 

Si 

57-24 
58-08 

39-31 
60-56 

53 

513 

10  Nov.  17 
25 
3° 
Dec.     2 
16 

Mean 

520 

10  Dec.   1  6 

23 
24 

27 
Mean 

1771 

45-I5 

6-86 

7-10 

47-40 

48-40 

29-62 

58-80 
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Groombridge            Mean  1!.A. 
No.                       1810-0. 

iK-aii  .Vl'.lX 
tSio'o. 

Groombridee 
No. 

Mean  R.A. 
iSio'o. 

MeauN.P.U. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
18100. 

Mean  N.l'.D. 

iSio'o. 

Date 
1800+ 

East. 

\Vi-st. 

Rut. 

West. 

Data 

1800+ 

East. 

West. 

East. 

West. 

Date 

iSoo+ 

East 

West 

East. 

West 

521 

1  1     Nov.   22 
24 

Dec.     4 

25 
12  Jan.      l 

Mran 

21' 

35:47 

3575 
35-68 

35>7 

i8m 

23° 

59:46 

59'4' 
60-35 

^  X*  2  ^) 
60-65 

25' 

528 

13  Dec.  26 
3' 

Mean 

2h 

8 
23-12 
22-90 

2Im 

19° 

20-34 

56' 

535 

1  1  Jan.  20 

24 
Feb.     3 

Mean 

2h          26m 

13*82 
13-80 

22' 

45:/33 
43-9° 
43'4' 

45' 

ii 

23-OI 

2 

41-98 
41-89 
41-96 

22 

19-63 

19 

3970 

39-24 
41-18 

36 

13-60 

2 

12-4* 
12-92 
12-55 
12-83 
12-70 
1271 

27 

44-21 

38 

2571 
27-40 
26-85 

25-64 
27-96 

i 

529 

i  i  Jan.   20 

24 
Feb.     3 

Mean 

35-54 
2 

48-22 
48-I9 

18 

Sg^S 

19 

44-04 
4408 
41-36 

55 

536 

10  Dec.   16 
23 
24 

27 
ii  Jan.      6 
1  1 

Mean 

522 

1  3  Nov.  2  7 

29 

14  Jan.     7 

Mean 

41-94' 

2 

3772 
37-69 

37-86 

23 

40-04 

51 

30-91 
29-60 
30-19 
31-01 

10 

28-36 

48-25 

2 

1-90 
o  65 

19 

43-l6 

20 

33-67 
36-32 

4 

530 

10  Nov.  17 

25 
30 
Dec.     2 

Mean 

523 

13  Nov.  27 
Dec.  31 

Mean 

12-69 

2 

39-52 

39-56 

*IQ'  "1  0 

28 

2671 

22 

36-60 
40-09 
38-28 
38-67 

59 

537* 

ii  Jan.    19 

20 

24 
Feb.     3 

4 
Mean 

178 
2 

14-70 
14-06 
14-52 
1458 

20 

14-77 
•4-47 

35-00 

18 

27-99 
29-65 
28-07 
2873 

i 

31-30 
3079 

524* 
7  Jan.      3 

Nov.  26 
Dec.     6 

8  Jan.      3 
'5 

Mean 

3773 
2 

37-58 

23 

49-33 

49-53 
4974 
497i 
49-44 

30-43 
38 

28-36 

52 

37-65 

3779 

35*99 
3671 

35-01 

531 

8  Nov.  28 
30 
Dec.     2 

4 
16 

9  Jan.  29 
Mean 

^Q'4-O 

2 

29 

24-42 
25-18 

38-64 
19 

5 

34-89 
3371 

538 

12  Dec.   13 
13  Jan.     8 

Mean 

«4'47 
2 

2  1-69 
2P70 

14-62 

20 

21-63 
22-08 

(21-10) 
21-87 

28-61 
38 

19-61 
21-36 

31-05 

32 

20-47 
1972 
19-33 
20-92 

2 

24-80 

29 

32-50 
31-98 
32-16 

32-I3 
32-20 

32-37 

35 

34-30 

42 
5'  '49 

52-35 
5  ''97 
49-60 

525 
10  .Ian.    14 

'5 
Feb.     4 
Nov.  17 

25 
30 

Mean 
526 

I  I     NOV.   22 

24 

Dec.     4 

25 
12  Jan.      i 

Mean 

2 

49-55 

24 

29-98 

29-84 
29-52 
30-57 

19 

3675 

12 

16-98 
16-40 
13-97 
17-51 

539 

8  Nov.  28 
30 
Dec.     2 

16 
9  Jan.    1  1 

Mean 

532 

12    NOV.  22 

Dec.     8 

'3 
1  3  Jan.      8 

Mean 

2I-70 

2 

29-95 
30-08 
30-21 
29-89 
30-06 

21-86 
20 

20-49 

23 

61-34 
60-8  1 
59-62 
59-98 
60-59 

20-  1  1 
19 

2 

42-85 

42-57 

29-98 
24 

38 

24-38 
21-52 
22-98 

16-21 

I 

2 

40-82 

4076 
41-10 
41  24 
41-15 

32-22 

29 

41-12 

37 

37-61 

35-46 
38-62 

3575 
34-5I 

51-91 

17 

38-21 

533 

10  Dec.   1  6 

23 
24 

Mean 

540 

10  Nov.  17 

25 
30 

Dec.     2 

«4 
16 

Mean 

30-04 
2 

16-65 

21 

16-71 
1  6-66 

60-47 
9 

27-68 

22 

29-04 
28-16 

2974 
28-48 
28-12 

4279 
2 

25 

°'44 
o  61 
0-87 
0-70 
0-41 

22-96 
48 

46 

1476 

18-76 
16-17 
16-32 
17-52 

527* 
6  Dec.   19 

21 

29 

7  Jan-     3 
Nov.  21 

Mean 

534 

9  Dec.     4 
1  1 
10  Jan.    14 

<5 
Feb.     4 

Mean 

41-01 
2 

41-12 

29 

60-45 
59-90 
60-32 

42 

38-21 

27 

27-34 
26-65 

541 

i  2   Nov.  19 
Dec.     8 
13  Jan.    1  6 

Mean 

16-65  - 

16-69 

27-68 

28-71 

•      0'6l 

16-71 

6o'22 

27-84 
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Groombridge 
No. 

Mean  11.  A. 

iSio'o. 

Mean  N.P.U. 
1  810*0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
i8io'o. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
i8oo-f- 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

542 

9  Nov.  26 
Dec.     4 
ii 
10  Jan.    14 

15 
Feb.     4 

Mean 

2\,               y)m 

»                                    H 

18-15 
18-41 
18-14 

I7-94 
18-25 
18-14 

50" 

ii 

4-78 

37' 

3-37 
4-57 
2-83 

4-93 
3-58 

545*  mntl1- 

ii  Feb.     3 
4 
13 

NOV.   22 

24 

Dec.     4 

9 
H 

22 
25 

12  Jan.      i 

'9 

26 

Feb.   10 
Oct.    1  6 

23 
26 
13  Jan.    24 
28 
Feb.     7 
9 

10 

14  Feb.     4 
6 

7 

20 

Nov.  21 
Dec.  15 

20 

3i 
1  5  Jan.      i 
8 
1  1 

12 
15 

Feb.     2 
5 
13 

Mean 

21'          31"' 

a                    H 

4*" 

63-22 
63*17 

61-08 
60-68 
5972 

6o'2O 

(58-41) 

(59-01) 
62-88 
(58-40) 

61-32 

62-56 
60-39 

61-86 
62-49 
61-38 
64-85 
64-10 
63-00 
(58-50) 
62-27 

62-74 
63-86 
63-86 

6379 
62-34 

63-25 

63-27 
63-21 

34 

548 
14    NOV.   22 

Dec.     4 
Mean 

2" 

0-39 
1-05 

32"' 

20° 

3477 
32-00 

18' 

0-72 

2 

5'45 
5-50 
6*25 
5-88 
6*07 
5-64 

33 

16 

41-91 

44-68 
42-30 

4I"°3 
42-29 
42-30 

3 

63-1  1 
62-82 
62-25 

549 

n  Nov.  24 
Dec.     4 
9 
H 

22 

12  Jan.      i 
Mean 

18-15       18-18 

2            30 

20-68 
20-53 
20-82 
20-82 
20-64 

21-11 

4-78 
42 

3-86 

33 

16-97 
18-65 

(13-39) 
I9-43 
17-93 
21-45 

543 

12  Nov.  15 

19 

Dec.     8 
13  Jan.    10 
16 
24 

Mean 

5-80 

2 

6*10 
6-05 

33 

42-42 

20 

45-37 

18 

59-78 
62-46 
63-66 
63-25 
64-94 

550 

14    NOV.    22 

Dec.     4 
Mean 

*°77 

2             30 

22-46 
2276 
22*64 
22-54 

10 

45-41 

46-81 

47-34 
46-42 

18-89 

544 

14  Dec.  31 
1  5  Jan.      i 
8 
ii 

Mean 

6-08 

2 

28-21 

28-42 
28-00 
28-28 

33 

46-61 

41 
23-91 
25-48 
27-53 
27-22 

9 

551 
14  Dec.  31 
15  Jan.      i 
8 
1  1 

Mean 

2  2  '60 

2            31 

17-09 
17-14 

I7-34 
17-14 

I7-33 
17-04 
17-01 

46-50 
41 

64-18 
62-75 

61-91 
62-42 

63-07 

61-92 

62-18 
61-49 
62-83 
61-38 
64-25 

63-32 

63-26 

63-88 

62-91 

63-71 

62-31 

61-99 

63-65 

63-42 

60-51 
62-32 

61-57 

63-08 

34 
62-91 
63-28 
62-02 
64-60 
63-19 

63-35 
(66-33) 
63-28 
62-87 

64-30 
65-17 

545* 
6  Dec.   19 

21 

24 
7  Jan.      3 
5 
25 
Feb.  13 
Dec.     6 
8  Jan.    13 

15 

17 

22 

Feb.     7 

10 

H 
Nov.  28 

3° 
Dec.     4 
9  Jan.   1  6 

17 

29 
Nov.  26 

10  Nov.  17 
25 
3° 
Dec.     2 

4 

16 

24 
1  1  Jan.     6 
18 
19 

20 
24 

28-23 

2 

7-40 
7-98 
7-60 
8-09 

34 

26-04 

17             31 

23-60 
22-91 
23-25 

24-18 

552 

1  1   Jan.    20 
24 
Feb.     3 
4 

Mean 

2            31 

45-90 

45-99 
46-08 

4571 
46-04 

46-32 

62-59 
46 

63-30 

3i 

10-85 

9-98 
10-89 
12-42 

I  I-2I 
10-99 

540 

9  Feb.     5 

13 
Dec.     4 
n 
10  Jan.    14 
IS 

Mean 

777 

2 

9'53 

9'44 
9-51 
9-41 
9-85 

35 

46 

2-60 
2-84 
4-30 

3'39 
2-25 

32 

553 

10  Nov.  25 

3° 
Dec.     2 

4 

16 
Mean 

46-01 

2             31 

5I-44 
51-90 
51-26 
50-90 
51-16 

19 

9H2 
13-56 

I  I  -06 

3 

11-16 

15-02 
11-23 
12-31 

547 

1  1  Dec.  2  5 
12  Jan.  26 
Nov.  15 
19 

22 

Dec.   1  3 
Mean 

9-55 

2 

I9-37 
19-34 

19-37 
19-39 

19-36 
19-32 

35 

3-08 

33 
12-15 
11-39 
11-57 
10-71 

14-34 
10-85 

46 

554 
10  Dec.  23 
24 
27 
1  1  Jan.     6 
1  1 

19 
Mean 

51-67       5Vu 

11-49       I2'43 

19-36 

11-84 
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Qroombridge 
So. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 

iSio'o. 

Groombridi;e 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.I). 
1810-0. 

Groombriilge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

D>t> 

1  800  4- 

**         West 

East. 

West. 

Date 
1800+ 

East         West 

East 

West. 

Dat« 

1800+ 

East 

West 

East. 

West 

555 

10  Nov.  2; 
30 
Dec.     2 
16 

Mean 

2"       35"' 

32-63 
32-63 
32-81 

46' 

(60-24) 
56-66 

52-34 

35' 

559*  S.P. 

6  June  15 
19 

Mean 

21'            36'" 

8                             8 

55-5I 
55-44 

-34° 

54' 

566 

12  Dec.   13 
1  3  Jan.     8 
16 

Mean 

2" 

391" 

13-33 
13-07 

13-4° 

45' 

44' 

6"i6 
3-12 

2-OO 

2         37 

4-28 

4-46 
4-28 
4-26 

48          51 

57-59 
5473 
5674 
55-17 

2 

13-27 

39 

24-31 

24-04 
24-23 
24-07 
24-02 

45 

376 

53 

53'i6 
56-12 
54-66 

32-75 

2         35 

35-26 
35-02 

35'H 
35'o6 

35-15 

54-08 

33 

668 

7-02 

7-67 
6-19 

7-95 
5-46 

43 

560 

15  Jan.   12 

15 
Feb.     2 

5 
Mean 

567 

12  Dec.     8 

•3 

13  Jan.      8 
10 
16 

Mean 

556 

10   Dec.   23 
24 
27 
1  1   Jan.      6 
1  1 

'9 
Mean 

2         37 

17-00 
16-62 
16-91 
16-6  1 

17-17 

56-06 

38 

55-49 
54-9° 
54-3I 
57-02 

56-56 

30 

2 
27-65 

24-13 

39 

27-67 
27-82 

27-85 
28-10 
28-04 

37 

35-50 

54-53 

47 

38-06 
36-94 
37-35 
36-85 

56i 

13  Dec.  26 

14  Jan.      i 
Feb.      i 
4 

Mean 

2             36 

21-04 

21-54 
21-65 
21-64 

6-83 

25 
45-37 

47-35 
46-13 

9 

568 

9  Dec.  ii 
10  Jan.   14 

•5 

Feb.     4 
Nov.  17 

25 
1  1  Jan.  1  1 

Mean 

557 

1  1    Xov.  24 
Dec.     4 
9 
H 

22 

Mean 

1  6-86 

2          37 

29-69 
2977 
29-88 
29-84 

29'59 
30-29 

55-66 

17 
4-20 

5-71 
4-92 

54 

3-59 

776 
6-n 

21-44 

2             36 

34-I4 

33-46 
33-86 

17 

I7-55 
16-03 

I5-34 
15-71 

•  25 

562 

1  1  Dec.  2  5 
12  Jan.      i 
26 
Nov.  15 
i9 

22 

Mean 

27-80 

2 

43-18 

43-I9 
43-46 

43-19 
43-31 

27-9° 
39 

43-58 
43-42 

18 
32-61 
34-84 

33-24 
32-59 
32-96 
35-n 

36-80 
6 

35-24 

558 

1  1   Jan.    20 

24 
Feb.     3 

4 
Mean 

569 

1  1   Jan.  20 

24 
Feb.     3 

4 
Dec.  25 
12  Jan.     i 
26 
Nov.  15 

•9 
Mean 

3375 
2             36 

55-18 

55-62 

55-39 
55-08 

16-16 
34 

6-5i 
9-27 

8-67 
8-98 
8-93 
8-14 

8-44 

9-29 
10-98 
1  1  -6  1 

54 

9-35 
9-60 
9-27 
8-31 
9-64 
7-81 

8-26 
6  -09 
9-04 

9-27 
11-15 

8-95 
9-36 
7-96 
9-20 

9-48 

2978      29-91 

2             38 

22-44 
22-61 

4-94 

48 
6-24 
(III) 

5-82 
51 

559* 
6  Dec.   19 

21 

24 

29 
7  Jan.      3 

5 
25 
Feb.     9 

13 
Nov.  21 

26 

Dee.    i  3 
8  Nov.  28 

30 
Dec.     4 

9  Jan.    1  1 
16 

'7 
29 
Feb.      5 
9  Nov.  26 
Dec.     4 
10  Nov.  17 
12  Oct.    16 

23 
26 

Mean 

563 

1  5  Jan.   1  5 
Feb.     2 

Mean 

2 

6-22 
6-60 
6-38 

43-5° 
40 

33'5° 

24 
4199 
39-53 
40-55 

3478 
58 

570 

1  1  Nov.  24 
Dec.     4 

22 

Mean 

22-53 
2             38 

23-17 

23-28 
23-61 

2377 
23-80 

22-97 
23-23 

23-02 

6-24 

37 

48-52 
44-90 

45 
48-16 
45-52 
4579 
45^8 
45-46 

564 
9  Dec.  ii 
10  Jan.   14 

Feb.     4 
Nov.  17 

25 
1  1  Jan.  1  1 
i  3  Nov.  29 

Mean 

6-40 

2 

9-06 

8-95 
874 
8-62 
8-82 

40 

40-69 

48 
1376 

12-43 
13-72 
13-72 

46 

571 

15  Jan.     8 
1  1 

12 

'5 
Feb.     2 

Mean 

23-07     23-53 

2             38 

43-80 

43-45 
43-98 

38 

36-57 

37-64 

46-18 

8-84 

2 

35-07 
34-62 

40 

20 

54-56 
58-68 

•     9 

565 

13  Dec.  26 

3' 
14  Feb.     i 

Mean 

35 

572 

14  Nov.  21 

22 

Dec.     4 
Me-in 

•      55-37 

9-18 

8-94 

43-74 

37-ii 

34-72 

5677 
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Groombridge    '         Mean  R.A. 
No.                       1810-0, 

Mean  N.I'.  I). 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.l'.I). 
iSio'o. 

Groombritlge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

,£+             B«t.         West. 

East. 

West. 

D.ite 
1800+ 

East.     '    West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

573* 

6  Dec.  24 
29 
7  Jan.  23 

25 
Feb.     9 

'3 
Dec.     6 
8  Jan.     3 

17 

22 

Feb.     4 
9  Feb.     4 

5 
Dec.     4 
1  1 
10  Jan.  14 
Feb.     4 

13    NOV.   22 

27 
29 

Dec.  26 

3i 
14  Jan.      i 

Mean 

2h           40'" 

8                                 8 
51-68 
5I-9I 
5P96 

5^83 
51-88 

38° 

30-36 

27-85 
29-83 

30-34 
27-14 
29-98 
29-88 
28-99 
29-93 

28-09 
28-48 

30-33 
29-83 
31-23 
27-97 

i' 

2  8  "67 

29-41 
29-96 

28-52 

29-57 
27-15 
28-81 

578 

13  Jan.    10 
Feb.     7 
9 

Mean 

21'          42™ 

8                    8 
16-50 
I7-03 
16-47 

39°        42 

18-18 
19-52 

17-60 

585 

10  Dec.   24 

27 
1  1  Jan.     6 
1  1 

'9 

20 

Mean 

2" 

46-88 
46-66 
46-94 

47'>5 
46-58 
46-96 

43"' 

43° 

55;'i8 
56-18 
57-13 
5676 
55-3° 
59-15 

36' 

16-67 

2              42 

47-38 
47-59 
47-37 
47'32 
47-38 

18-43 
43           28 

579 

10  Dec.     2 

'4 

16 

23 
24 

Mean 

46-86 

2 

56-10 

56-27 

43 

56-62 

38 
31-94 

37H2 

16 

40-78 
41-24 

4I-39 
41-12 

39-22 

586 

13  Nov.  27 
29 

Mean 

56-19 

2 

50-83 
51-03 

5077 

50-83 

50-72 

45 

34-68 

48 

39'99 
45-66 

45'24 
41-90 
44-28 

39 

47-4I 

2           43 

9-88 

9'55 
9-60 
10-50 
10-14 

4075 

9           17 

9-08 
9-86 
10-69 

9-96 
10-76 
9-28 

587 

14  Dec.   31 
15  Jan.      i 
8 
1  1 

I  2 

Mean 

30-79 

580 

7  Nov.  21 
26 
Dec.  27 
8  Jan.      3 
13 
15 

Mean 

5I-89               5I-80 

2             41 

12-32 
11-99 

I2'22 
12-67 
12-21 

29-35 
39 

29-1  1 

37 
9-25 
7-26 

10-72 
5-88 
5-82 

50-84 
2 

46 

23-04 
22-74 
23-39 
23-11 

23-24 
23-23 

43-4J 
47 

24 
17-80 

22"OO 
19-24 
I8-27 
ig-IO 

18-53 

574 
13  Jan.   10 
16 
24 
Feb.     7 
9 

Mean 

9'93 

2           43 

35'9° 
36-i4 
35-94 

35'92 
36-28 

9'94 

39           30 

59-24 
61-53 
59-60 
56-51 
60-35 

588 

12  Nov.  15 
«9 

22 

Dec.     8 

'3 
13  Jan.     8 

Mean 

58i 

13  Jan.    1  6 

24 
Feb.     7 

9 

10 

Mean 

12-28 

2            41 

13-24 

2            41 

16-60 
16-86 
16-84 
16-30 

i6-35 

12 

54'25 

43 

33-64 
3477 
32-85 
32-49 
34-63 

7-79 
40 

37 

2 

23-13 
46 

39'  '4 

38-97 

39-56 

39-24 

39-20 

39H2 

5i 

24-24 
23-26 
23-56 
23-54 

19-16 

6 

23-87 
24-44 

2379 
22-32 

22-57 

23-86 

23-61 

24-94 
23-93 

575 
12  Jan.   26 

36-04 

2           43 

38-80 

39'3' 
38-96 
38-72 

59'45 

10          27 

447  i 
40-29 
45-04 
45-oi 

589* 

6  Dec.   19 

21 

24 
25 
29 
7  Jan.    23 

25 
Feb.    13 
8  Feb.     4 
Dec.  1  6 
9  Jan.   i  i 
16 
'7 

Mean 

582 

14    NOV.   21 
22 

Dec.     4 
15 

Mean 

576 
10  Dec.     2 

H 
16 

23 
24 

Mean 

38-95 

2           43 
40-06 
40-12 

39-89 
39-98 

4376 

48            58 
22-93 

24-33 
22-63 
22-63 

583 

15  Jan.      i 
8 
1  1 

12 

Mean 

16-59 
2            41 

25-00 
24-99 
25-63 

33-68 
II 

3-I3 
3-25 
1-89 
072 
4-30 
2-25 

21 

1-92 

1-68 
2-66 
1-57 

3-87 
1-37 

577* 

8  Dec.     2 

4 
16 
9  Jan.    1  1 
16 

17 
ii  Nov.  24 
Dec.     4 
9 

22 

25 
12  Jan.      i 

Mean 

2 

59^6 
5970 
60-15 
59-58 
5979 

39-26 

46 

59-92 
60-15 
60-04 
60-00 

23-65 
43 

59-62 
57-69 
60-31 

59-46 
61-51 

23-70 
32 

60-50 
58-65 
60-41 
57-12 

590 

10  .Tan.    14 

'5 
Feb.     4 
Nov.  17 
25 
3° 
Dec.  23 

27 
1  1  Jan.     6 

Mean 

40-01 

2              46 

45-47 
45-37 
45^7 

45-44 
45-64 

23-38 

43            28 

56-97 
60-73 
58-84 

57-85 
59-63 

584 

10  Nov.  17 

3° 
Dec.  24 

27 
1  1   Jan.      6 

Mean 

25-21 

2-59 

2-18 

45-48        45-47 

59-26      56-97 

59-84 

60-03 

5972 

59-17 

OK  GROOMBKIDGE'S  OBSERVATIONS  OK  CIRCUMPOLAK  STARS. 
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Grooinbridge            MIMII  R.A. 
No.                       iSio'o. 

MeanN.I'.D. 
1810-0. 

Groom  bridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  X.l'.l). 
1810-0. 

Grooinbridge 
No. 

Mean  K.A. 

iSio-o. 

AIoanN.P.D. 
18100. 

Date 
1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East 

Wast. 

East 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

591 

13     NOV.    22 

27 
29 

IK'f.   26 

3' 
14  .1  in.      i 

Mr  in 

2" 

• 

24-15 

2379 
24-23 
23-89 
24-40 

47'" 

38° 

49-81 

49^5 
52-16 
4876 
51-31 
48-69 

24' 

598 

9  Dec.    4 
1  1 
10  Jan.    i  5 

Mean 

2" 

49m 

49-64 
49-61 
49-10 

51° 

1 

53' 

0-2O 
0-72 
2*12 

603 
14  Nov.  21 

22 

Dec.     4 
Mean 

2" 

21-34 
19-70 
20-24 

C2ln 

a 

10° 

39'9' 
40-92 

23 

2 

49-95 
49-91 
50-25 
5°'47 

49*45 
49 

12 
9-01 

9-94 
7-64 

lO'OI 

9-28 

I  -01 

33 

20-43 
2 

29-61 
29-20 
29-63 

52 

41-62 

16 

28-95 
26-67 
27-01 
29-90 

32 

599 

1  1   Nov.  24 
Den.     4 
9 

22 
25 

Mean 

604 

10  Dec.   14 

23 
1  1  Jan.     6 
II 

Mean 

24-11 
2 

47 

2574 
26-15 
26-1  1 
26-24 
26-09 
25-91 
25-96 

50-06 

49 

43 

61-99 

60-80 
63-88 

60-51 
6roz 

59'49 
59-29 

592 

12    N»v.    H) 
22 

Dee. 

'3 

13  Jan.      S 

10 

16 

29-45 

2 

3171 
32*60 
31-41 

52 

28-13 

12 

52^9 

52-17 

52-84 

13 

50-1  1 
2 

6-81 
6-58 
6-73 

51 
6-62 
6-57 

6-7, 

9-18 
37 

51-27 

51-91 

50-71 
48-89 
52-19 

14 

5177 
51-72 

5«'94 
52-21 
50-76 

53-37 
50-22 

005 

12  Jan.      i 
26 
Feb.   10 

Mean 

000* 
6  Dec.  21 

25 
7  Jan.   23 
Mar.  23 
8  June  25 
July     4 

J5 

9  Feb.    1  8 

22 
26 

27 

Nov.  26 
Mean 

2 
co  '  j  6 

CQ'7  I 

59-27 
59H5 

26-03 
47 

48 

27-87 
23-66 
26-20 
24-27 

6i-oo 
37. 

593 

I,   .Ian.      .x 
1  1 

'5 

Frb.      2 

Mean 

31-91 

2 

36-2? 
35-96 

35-I5 

52 

52-50 

II 

27-63 
26-19 
27-22 

*775 
27-02 

51 

606 

1  1   Nov.  24 
Dec.     4 
9 

22 

25 

Mean 

59-35 

2 

17-80 

I7-53 
17-50 

«77S 

17-24 

49 

25-50 

26  04 
25-83 
25-13 
25-03 
22-49 

36 

594 

14    NOV.   21 
22 

Dec.     4 
«5 

20 

Mean 

6-71 
2 

6-60 

6-45 

6-63 
Si 

50-99 
-37 

51-71 
14 

2 

53 

2-44 
2-71 
2-83 
2-85 

2-55 
2-84 

27-16 
51 

54 

'9'43 
19-09 

'973 
19-00 
19-14 
19-35 

000  S.P. 
6  June  1  5 
'9 

Mean 

007' 

9  Deo.     4 
1  1 
10  Jan.    14 

'5 
Feb.     4 

'7 
Mean 

17-56 

2 

31-68 

3272 

31-98 

49 

30-41 

24-90 

5 

44-02 
42-76 
43-89 

4479 
46-21 

44-28 

47 
43-62 

6-53 

2 

21-17 

21-39 
21-65 

Si 

34 

65-26 

(59-73) 
64-38 
64-25 
65-31 

2 

595* 
7  Jan.      5 
Dec.  27 
8  Jan.    13 
'5 

25 
Ft-b.     7 

10 
Mean 

601 

7  Dec.   i  3 
8  Jan.      3 
17 

22 

Feb.      4 
'4 

Mean 

2 

10-30 
10-48 
10-82 
10-91 

2-70 
53 

16 

23-69 
25-26 

(18-50) 
23-84 

19-29 
26 

008 

10  Dec.     2 
16 

23 
24 

Mean 

21*40 
2 

39-16 

39'>7 
39-62 

3975 

39-86 
39-89 

39-42 
39-92 

64-93 
16 

40-41 
40-48 
39-68 
40-69 
36-87 

20 

40-78 

39'5  ' 
38-82 

3979 
38-98 

32-13 
2 

46-63 
46-52 
4678 

30-4' 
49 

44-33 

20 

42-15 
45-40 
46-29 
43-57 

43-63 

002 

8  Dec.  1  6 
9  Jan.    1  1 
16 
29 
Feb.     4 

10  Dec.     2 

'4 
23 
11  Jan.     6 

•9 
Mean 

10-63 

2 

0-81 
0-51 
0-8  1 
0-85 

54 

24-26 

16 
28-41 

27-75 
28-35 
(33-87) 

29 

596 

14  Dec.  31 
15  Jan.    ii 

12 

'5 
Mean 

009 

10  Dec.   14 
16 

24 
1  1  Jan.      6 

Mean 

46-57 

2 

46-54 
4777 

49 

44-35 
10 

42-47 
39-04 

38 

0-75 

2 

1  1  -80 

H'94    . 

54 

28-17 

38 

38-60 
39-40 

33 

597 
14  Nov.  21 
Dec.  15 

Mean 

610 

10  Nov.  25 
3° 

Mean 

47-16    • 

40-76 

39'32       3970 

39'9' 

39-47 

11-87 

39-00 

34 
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Groo  in  bridge 
No.     ' 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  K.A. 
i8io'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
18100. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Data 
1800+ 

East.         West. 

East.     I     West. 

Date 
1800+ 

East. 

West. 

East. 

West 

611 

9  Dec.  1  1 
10  Jan.    14 

15 
Nov.  17 

25 
30 

Mean 

S 

29-69 
29-59 

54m 

29-61 
29-69 
29-98 
29-58 

38° 

44-67 
46-3° 

31' 

45-13 
44-54 
44-92 

617 

7  Feb.   13 
Dec.   13 

27 
8  Jan.    15 

22 

Feb.     4 
12  Nov.  15 

'9 

22 

Dec.     8 

'3 
13  Jan.     8 

10 

16 

24 
Feb.     7 

9 
1  1 

13 
24 

NOV.    22 
27 
29 

Dec.  26 

3' 
14  Feb.       I 

4 
6 

7 
1  1 

20 

Mean 

oh              CfS**' 

8                                 8 

44-05 

43^9 
43-93 
44-3I 

43-95 

r 

45°        52' 

2075 
20-95 
20-91 
21-91 
20-66 

2  I  '2  I 
19-91 

2I-87 
2O-O4 
22-22 
20-64 
20-83 

20-61 

22-95 

22-38 
20-89 

21-15 

22-62 
21-64 
23-00 
21-09 
21-04 
21-88 

18-89 
22-71 
22-89 
21-88 
20-28 
2073 
I9-93 

622 

10  Dec.     2 

H 
16 

23 
24 
1  1   Jan.      6 

Mean 

2h 
42-56 

42-36 
42-54 

a 

24° 

23-84 
25-15 
24-09 
23-46 

20' 

29-64 

2 

370 
4-06 

4"i3 
4-18 

3-74 

29-71 
55 

45'49 

16 

42-34 

42-84 

43-49 
42-39 
42-15 

45^2 
51 

42-40 

3 

14-23 
13-58 

0 

24-15 

42 

50-74 
50-67 

36 

6Z2 

ii   Jan.    19 

20 
24 

Feb.      i 
3 

Mean 

623 

1  1  Nov.  24 
Dec.     9 

Mean 

13-91 

3 

15-85 

15-25 
15-57 
15-84 
15-80 

0 

50-71 

42 

50-41 

53-57 
49-96 

50-94 

32 

3-96 
2 

25-31 
25-61 

55 

25'54 
25-16 

42-64 

24-52 
24-97 

28-05! 
24-58 

7 

2378 

624 

1  1  Nov.  24 
Dec.     9 

H 
12  Jan.   26 
Feb.   10 

Mean 

613* 

6  Dec.  25 
7  Jan.     5 

23 
Nov.  26 
8  Jan.      3 

25 
Feb.   10 

Mean 

15-66 

3 

43-49 

43-47 

0 

i 

51-30 

42 

21-06 
19-14 

48 

625 
1  1  Dec.     9 

22 

Mean 

25-46 

2 

34-81 
34-68 

25-35 
55 

25-04 
10 

34-94 
33-34 

16 

614 

14  Dec.     4 

Mean 

44-01 

2         58 

5-88 
5-86 
5-50 
576 

2I-OO          21-48 

38          34 

4-41 

0-74 
5-36 

6x8 

10  Feb.     4 
Nov.  17 

25 
30 

Mean 

43-48 

«J 

58-16 

58-22 

2O'IO 

42 

9-98 
I  3-OO 

55 

626 

II   Dec.   22 
12  Jan.      i 

Mean 

34-75 
2 

55 
51-23 

51-04 

34'H 
49 

9-32 
9-09 

47 
8-62 

8-76 

6-35 
8-36 
8-82 
'  8-16 

7-26 

7-32 
8-24 

7-42 
11-45 

615* 

6  Dec.   19 
7  Feb.  23 
Mar.  i  5 

23 
June  14 
28 
8  Mar.     7 
28 
June  25 
July     4 

15 
10  June  24 
12  June     6 

Mean 

5-63        5-87 

2             58 

2          59 

4-18 

4-0, 
4-16 

4'34 

4-04 

3-05         379 
42           40 
34-53 

Si.           7 

8-25 
11-54 
11-96 
1  1-76 
11-16 
12-43 

619 

1  1   Dec.  22 

58-19 
3 

20-49 

20-06 

19-93 
20-33 
19-51 
20-17 

11-49 

33 

34 

44-67 

45-3i 

45-62 

44-ii 

45-69 
45-04 

627 

12    NOV.   22 

Dec.     8 

'3 
13  Jan.      8 

10 

16 
Mean 

"  620 
6  Dec.   24 

25 
8  Jan.    1  3 

'7 
25 
Feb.     7 

Mean 

3 

2-76 
3-00 
2-77 
3-10 
2-61 
2-76 

20-08 

2 

20 

46-53 
46-71 

47-95 
45-02 
46-49 
45-30 

45-07 
58 

2 

41-86 

51-20 

56 

41-19 

41-04 

9-21 

12 

57-29 

8-25 

58 

56-67 

57-08 
56-50 

4-14        4-18 

2          59 

39-53 
39H7 
39-39 
39-24 
39-68 

11-83         9-90 

48             21 

8-37 
5-07 

7-35 
4-42 

628 

10  Dec.   24 
1  1   Jan.      6 
1  1 
18 
'9 

20 

Mean 

616* 

9  Jan.    1  6 
29 
Feb.     4 

5 
Nov.  26 
Dec.     4 

Mean 

621 

9  Dec.   1  1 
10  Jan.    14 

15 

Feb.     4 

17 
Mean 

41-86 

41-12 

57-29         56-17 

39-46                      6-55 

2-84 

46-33 

t  Half  weight  has  been  given  to  these  observations. 


LKDUKHS  OF  GKOOMHKII>GK'S  OHSKKVATIOXS  OF  CIRCUMTOLAU  STARS. 


Giuuintindge             .Mr.  in  li'.A. 
Ni>.                         iSio'o. 

Mean  N.1MJ. 
iSio'o. 

Grooinbridge 
No. 

Mean  K.A. 
iSio'o. 

ileanN.P.U. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 

iSio-o. 

Mean  N.P.D. 

iSio'o. 

Uitt 

1800+ 

East. 

West 

East. 

West. 

Date 
1800+ 

East. 

West. 

Kant. 

Wast. 

Date 

1800+ 

Eust. 

West. 

East. 

West. 

629 

12     NOV.    22 

I),.,,    M 
13   .Ian.      * 

10 

H 
Mian 

3" 

II 

2'" 

I7-43 
17-09 
17-68 
17-30 
17-05 

39° 

45' 

38-91 
39-50 

37-39 
41-84 

39-54 

636 

9  Jan.    29 
Feb.      4 

5 
Nov.  26 

Dec.  1  1 
10  Jan.    14 

Mean 

3" 

• 

3'44 

5M 

3-42 
3'35 
3-39 

3'39 
3'H 

46° 

0'8o 

41' 

o  70 

''35 
1-44 

1-85 
2-46 

642 

7     Jan.      5 

25 
Feb.    i  3 
Dec.   1  3 

27 
8  Jan.    13 

Mean 

3h 

5-63 
6-28 

(>o-43) 

6'" 
5'99 

3° 

19-82 
20-14 
18-17 
18-55 
19-32 

59' 

20-57 

3 

23-26 
23-05 
23-50 
23-28 
23-08 

17-31 

2 

23'°4 

48 

59"'5 

57-27 
59-28 
58-60 
57-58 

39'44 

12 

57-60 

3-44 

3 

3-36 

% 

5 
9-42 
9-91 
9-70 
9-87 
9-55 
973 

0-8o 
40 

1-56 

29 

S'53 
5-06 
5-26 
5-82 
5-92 
7'57 

5-96 

3 

15-61 
15-09 
15-31 
15-64 

5  '99 
6 

19-20 

19 

33'96 
34-79 
36-53 
33''2 

20-57 

0 

630 

10  J;in.    I  5 
Nov.  25 

3° 
Dec.     2 

'4 
16 

Mean 

637 

8  Nov.  30 
Dec.     2 

4 
16 

9  Jan.    1  1 
16 

Mean 

643 

13    NOV.   22 

27 
29 
Dec.  26 

Mean 

15-41 

3 

30-68 
30-53 

6. 

34-60 

42 

57-06 
60-51 

49 

23-23 
3 

23-04 

2 

4i"39 
41-04 

41-14 

4I-83 
41-14 
41-36 

58-38 
39 

57-60 

46 

38-02 
4171 

39'5° 
39-21 
42-39 
44'25 

3 

20-26 
19-87 

20-20 
20-O5 

9-70 
5 

40 

11-31 

12-57 
13-89 
12-91 

5-86 
56 

644 

12  Jan.  .  i 
26 

Mean 

631 

12    XoV.  22 

Dec.     8 

'3 

13  Jan.      8 

10 

24 
Mean 

638 

14  Dec.  31 
15  Jan.      I 
8 

12 

Mean 

30-61 

3 

18-72 
18-91 
18-79 
18-63 
19-15 
18-99 

8 

58-79 

26 

26-38 
25-46 
24-32 
23-27 
25-44 
23-36 

6 

645 

1  1  Jan.    1  1 

18 

'9 

20 
24 

Feb.     3 
Mean 

2O'IO 

3 

29'38 
29-50 
29-36 
29-66 
29-47 
29-30 

5 

12-67 

51 

31-86 
31-18 
32-11 
31-41 
28-06 
30-82 

25 

3 

52-68 
52-60 

41-32 
2 

42 

21-09 
18-70 

40-85 
41 

639 

10  Nov.  30 
Dec.     2 

«4 

16 

23 
24 

Mean 

632 

ii  Dec.   14 
12  Jan.      i 

Mean 

52-64 

3 

13-14 
13-03 
12-93 

«3'42 
12-83 

12-78 

3 

19-90 

45 
2-99 

5'52 
5-62 
4-02 
6-26 
3-48 

22 

18-87 
3 

27-42 
27-26 

27'33 

8 

26-97 
27-62 
27-39 

2471 
41 

21-54 
21-32 

22-76 

37 

23-29 

24'33 
23-91 

633 

13    XOV.  22 

2? 
29 

Dec.  26 

3' 

14  Jan.      7 

.Mean 

646 

10  Jan.    15 
Feb.     4 
Nov.  17 
25 
3° 
Dec.     2 

Mean 

29'4S 
3 

40-27 
40-22 
40-14 

5 
40-11 
40-04 

40-16 
40-05 
40-56 
40-70 
40-45 
40-17 

30-91 
40 

36-62 
37-22 
38-46 

36 

37-22 

37-3' 
36-65 

38-9' 
38-03 
36-29 
35'2' 
35'93 
35'°' 

640 
6  Dec.  19 

25 
7  Jan.     3 
23 
8  Jan.      3 

17 
Nov.  30 
Dec.     2 

4 
16 
9  Jan.    i  i 
16 

Mean 

13-02 

3 

25-46 

25'37 
25-40 
25-14 

25'39 

3 

4-65 

25 
20-53 
22-99 
22-28 
22-50 
22-69 

3 

*7'34 
3 

45-88 

27'33 

8 

457i 
45'9Z 
45-55 

45'63 
45-86 

21-87 
47 

3-18 

23-84 

22 

279 
1-88 
2-9-6 

373 
3-32 

634 

7  Nov.  26 
Dec.     6 

27 
8  Jan.    25 
Feb.     4 

Mean 

647 

9  Jan.   29 
Feb.     4 

5 
Nov.  26 
Dec.   1  1 
10  Jan.   14 

Mean 

40-21 

3 

43-09 
42-92 
42-10 
42-42 

42'39 

40-28 
5 

37'43 

17 

4"23 
6-23 
3-90 
4-05 
5'25 

3673 
29 

25'35 

3 

25'45 
25-36 

25-24 
25-10 

3 

22"2O 

42 

60-50 

55'9' 
56-91 

57-69 

25 

641 

II   Jan.    ii 
18 

'9 

20 

Feb.     3 
Meau 

45-88 

3 

49-91 
49-96 

4573 
8 

3-18 

42 

36-63 
39-05 

2-94 
45 

635 

1  1  Nov.  24 
Dec.     4 

14 

12  Feb.   10 

Mean 

648 

12  Jan.      i 
26 

Mean 

25-29. 

5775 

42-58 

473 

49  '94 

37-84 

LEDGERS  OF  GKOOMBRIDGE'S  OBSERVATIONS  OF  CIKCUMPOLAR  STARS. 


Groombridge 
No. 

-Mean  R.A. 

i  S  io'o. 

Mean  N.P.D. 
1  8  1  o  -o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombriilge 
No. 

MeanR.A.               Mean  N.P.I), 
i  Sio'o.                          1810-0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.          West. 

r+    ** 

West. 

East. 

West. 

649 

10  Jan.    15 
Feb.     4 

Nov.  17 

25 
30 
Dec.     2 

Mean 

3h 

49-26 

49'27 
49-05 

y» 

(48-36) 
49-05 
48-98 

41° 

40-66 
40-91 
42-85 

28' 

4i'-5o 

40-84 
40-50 

653 

ii  Feb.     3 
13 

Mean 

3         n™ 

5*51 
5-34 

41°           32' 

47'93 
49-83 

661 

9  Dec.   1  1 
10  Jan.   14 

15 
Nov.  17 

25 
Dec.  14 

23 
24 
1  1   Jan.     6 

Mean 

3h 

| 

37-82 

37-98 
38-05 
37-86 
3773 

I2m 

37*59 
37-79 
37-90 

49° 

37-23 
35-77 
35-7i 
36-37 
40-56 

25' 

37-20 
3476 
39-45 

5-43 
3 

24"°3, 
24-12 
24-15 

II 

48-88 

49           21 

3-50 

9'99 
8-60 

5-65 

654 

10  Dee.   1  6 
23 

24 
1  1  Jan.     6 

Mean 

49-19 
3 

49-22 

49-28 

49-02 

10 

49-39 

49-33 
49-56 
49-42 
49-13 

4879 

4'  '47 
40 

32-64 
34-93 
34-63 

34-66 
33-8i 

35-I4 
33-60 

36-22 
(42-66) 

40-95 

49 

34'1  3 
3373 

35-88 

34^3 
337' 
34-18 

32-97 
347i 

33-4I 
35^4 

36-67 

650* 

6  June  27 
July     7 
16 
28 
7  Jan.    23 
Feb.  23 
28 
Mar.  i  5 

23 
Apr.     5 
June  14 

27 
28 
8  Feb.   19 

21 

Mar.    7 
28 
June  25 
July     4 

15 
9  June  25 
10  June  24 
1  1  June  1  6 
12  June  28 

Mean 

3 

47-20 
46-86 
47-12 

3778 

13 

46-97 
47-11 
47-09 

37-13 
30 

4-07 
5-67 
4-56 

44 

5-47 
6-27 

23-95 

3 

43'9J 
43-53 

II 

6-94 

41           25 

60-30 
58-17 

662* 
6  Dec.   19 

24 
7  Jan.      3 
Nov.  26 
8  Jan.    17 
Feb.     4 

Mean 

655 

1  1   Jan.    1  1 
Feb.     3 

Mean 

43-73 

3 

57-17 
57-15 
56-89 

II 

59-24 

18           39 

21-76 
25-39 
16-54 

656 

13  Nov.  27 
29 
Dec.  26 

Mean 

47-06 

3 

6-56 

6'59 
6-84 
6-74 
6-49 

47-06 
14 

477 

47 

15-63 
13-97 
14-89 
12-42 

15-08 

5'49 

i 

663 

15  Dec.     8 

'7 
24 
1  6  Jan.    1  8 
20 

Mean 

57-07 

3 

58-80 
58-82 
58-50 

II 

21-23 

18           48 

50-56 

46-98 

657 

13    NOV.    22 
29 

Dec.  26 
Mean 

6-64 

3 
8-51 

8-46 
8-12 
8-01 
8-32 

14 

14-40 

34'53 
31-42 

31-32 
34-84 

3378 

4 

664 

14  Dec.   15 

20 
31 

15   Jan.      I 
i  I 

Mean 

58-71 
3 

12 

15-17 
15-60 
15-41 

49-84 

48            42 

20-70 
20-58 
22-66 

49-25 

3 

49-11 

48-84 
48-94 
48-98 

49-27 

10 

49-26 

49-38 
48-86 

34>5 
-40 

3473 
49 

658 

13  Feb.     7 
9 

10 

Mean 

650*  S.P. 
6  June  1  1 

12 

H 
15 
'9 
27 
28 
July   i  o 

Mean 

8-28 

3 

"474 

1  5-10 

14 

33-18 

14 

2-59 
2-25 

55 

3 

31-61 
31-80 
31-56 

3i75 
31-60 
31-48 

32-02 

15-39 
12 

21-31 

41            33 

38-91 

39-80 

39-74 
39-84 

37'29 

39-21 
3975 

665 

ii  Dec.  25 
12  Jan.      i 

Mean 

659 

10  Dec.     2 

3° 
II    Jan.    ii 
18 

•9 

20 
12    NOV.    22 

13  Feb.    10 
Mean 

49-05 

3 

52-11 

51-27 

5i-47 
51-41 

49-17 

10 

18 

54-69 

52-19 

50-64 
51-68 

48 

14-92 

3 

27-07 
26-71 
27-58 
27-31 

14 

2-42 

23 

27-38 
27-15 
28-20 
27-37 

14 

651 

13    NOV.   22 

27 

29 

Dec.  26 

Mean 

666 

1  1  Nov.  24 
Dec.     4 

9 

22 

Mean 

31-72 

3 

34-07 

34-H 
34'2i 
34-06 

34-I7 

12 

38-90       39-48 

40            56 

11-68 
1  1-70 
12-19 
14-11 

27-17 

3 

26-91 

27-38 
27-17 
27-14 

14 

27-53 
23 

55-48 
54-65 
55-55 

4 

51-53 

3 

60-13 
60-17 
59-89 

60-02 

10 

49 

54-76 

54-59 

28 

660 

14  Dec.  20 

3i 
15  Jan.      i 
8 
ii 

Mean 

667 

1  1  Nov.  24 
Dec.     4 
9 

22 

Mean 

652 

10  Dec.   14 
16 

Mean 

60-05 

54-87 

34"  1  3 

12-64 

27-15 

54'4' 

LEDGERS  OF  GKUOMHKI HUE'S  OBSERVATIONS  OF  CIKCUMPOLAK  STARS. 


Groombridge 
No. 

Mi-iin  R.A. 
iSio'o. 

MiMii  N.l'.L). 
iSio'o. 

Clroonibridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
igio'o. 

U  room  bridge 
No. 

Menu  R.A. 

iSio'o. 

MeuuN.I'.D. 
1810-0. 

Date 
1800+ 

East.         West 

East        West 

Date 
1800+ 

East 

West. 

East.         West. 

Date 

lSoo+ 

East 

West 

East 

West 

668 

12    XOV.   22 

c.     8 

13  Jan.      8 

10 

16 
24 

Mean 

3"        I4m 

36^1 
36-31 

35-8i 
36-17 
36-18 

41°           36' 

42"  I  2 

41-89 
4I-32 

70*25 

4-O*  I  O 

675 

15  Jan.    15 
Feb.     2 

5' 

I  2 

«3 
Mean 

3" 

25-3* 
24-95 

25-26 
25  13 

24-99 

I5m 

46°            I/ 

441'1  7 

45HO 
45-9S 
45-07 
46-53 

682 

13  Jan.  16 

3h 

I 

3 

i6m 

17-52 

16 

22-09 
22-23 
22-82 

41° 

M 

30' 

27 

9-00 
11-85 
15-28 

683 

12  Dec.     8 

13 
13  Feb.     7 

Mean 

3 

15 

25-96 
26*01 

2576 

41           36 

i-55 
2-33 

36-14 

3          14 

39-89 
39-00 

39-53 
39H7 
38-85 

40-58 

17          18 

49'94 
52-66 
50-42 
50-28 
5378 

676 

12  Dec.     8 

'3 
13  Jan.    1  6 

Mean 

669 

13     XOV.   22 
27 

Pi'C.     26 
31 

Moan 

3 

52-87 
52-27 

52-59 
51-08 

51-63 

22-38 
16 

14 
44-24 
41-99 
43-36 
44-I7 
44-50 

12-04 

54 

684 
1  1  Dec.    9 
H 

22 

25 

12  Jan.      i 
Mean 

3 

26-67 
27-40 
27-03 

25-91 
15 

2-30 

16            i 

52-58 
50-16 
53-8i 

677 

1  1  Feb.  1  3 
12  Jan.   26 
Feb.   10 

Mean 

3          14 

44-94 
44-27 
44-27 

51-42 

40          43 

14-09 

14-20 
17-62 

670 

14  lu-c.     4 
I  5   .Ian.       l 
8 

Mean 

52-09 

3 

55-04 
54-80 

54-88 
54-93 

16 

15 

2-23 
2-48 
179 
3-66 

55 

27-03 

3 

35-30 
35-41 
35-54 
35-45 

15 

52-18 

35          13 
4-41 

5-80 
4-60 

3-57 
5-05 

4-47 

685 

1  1  Jan.   24 
Feb.     3 
4 
•3 

Mean 

678 

7  Dec.     6 
13 

27 
8  Ja-i.      3 

25 
Feb.     7 

Mean 

44>9 

3          14 

50-31 

50-29 
50-19 

15-30 

3i          47 
34-88 

36  02 
34-62 
36-41 

67I 

6   Dec.  25 
7  Jan.    23 

25 
Feb.    13 
8   Jan.    22 
Feb.     7 

Mran 

54-9i 

3 

14-29 

17 

14-18 
13-98 

14-48 
14-14 
14-19 

2-54 

42 

22-09 

40 

2O"OO 
2I-04 
20-64 

20-40 

686* 

9  Nov.  26 
Dec.   1  1 
10  Jan.    14 

15 

Feb.     4 
16 

3 

39-7i 
40-38 

15 

4-65 

17          18 

5^45 
54-5* 

679 

13  Nov.  27 
29 

Mean 

50-24      50-31 

3           15 

9-22 
9-34 

35-37       34'88 

46           16 

55'55 
56-95 

672 

i  ;   Feb.     2 

Mean 

40-05 

3 

43-87 
43-95 
44-04 

43-99 
43-89 

15 

53-49 
46          55 

n6 

6-64 

7-93 
6-83 

8-43 

Mean 

14-29 
3 

14-19 

17 
15-32 
15-40 
15-48 
15-42 
I5-35 

22-09 
42 

20-52 

33 

39-48 
40-02 
40-30 
40-01 
40-52 

680 
15    Dec.     8 
17 
24 
16  Jan.   1  8 

20 

Mean 

687 

9  Dec.  1  1 
10  Jan.    14 

Feb.    16 

17 

9-28 
3          15 

IO-OI 

10-01 

56-25 

46           19 

59-94 
6077 

43-95 
3 

50-60 
50-47 

5o-89 
50-39 

50-58 
50-28 

15 

50-51 

50-45 
50-42 
50-56 

7-88 

41            9 

38-94 
39-00 
38-01 

38-80 
41-12 
(46-01) 
44-06 

(45-oi) 
40-17 
38-51 
37-82 

Mean 

3 

(40-67) 

39-74 
39-86 

39-9i 

15-39 
17 

47 
9-32 

7-39 
10-07 

10-17 

40-07 
41 

68l 

8   Nov.  30 
Deo.     2 

9  Jan.    1  1 
16 
14  DPC.    15 

20 
3' 

i  5  Jan.    1  1 

12 

15 
Mean 

688 

14  Dec.     4 
15  Jan.      I 

12 

Mean 

10-01 

3           15 

18-83 
18-57 
18-30 
18-66 
!  18-11 
18-41 

60-36 

40          49 

26-23 

25-99 
21-23 

20-47 
23-00 
21-23 

674 

14   I'ec.     4 

'5 
20 

3' 
1  5   Jan.      i 
8 

Mean 

3 

47-95 

17 

9-24 
27-93 

12 

689 
14  Feb.  11 

18-48    • 

23-03 

50-54 

5049 

40-14      39-23' 

38 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groom  bridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groonibridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.1MX 
iSio'o. 

Groombriilge            Mean  K.  A.               Mean  N.I'.  D. 
No.                       1810*0.                         iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

lut,. 
1800+ 

East. 

West. 

East.     !    West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

690 

12  Dec.    13 
13  Jan.     8 

10 

Feb.     7 
9 

Mean 

3" 

8 

i7m 

59'33 
59-11 
58-94 
59-64 
59'°3 

41° 

27' 

14-42 

»3"93 
11-17 
13-02 

697 

12    NOV.   22 

Dec.     8 
13  Jan.   24 
Feb.    10 
'3 

Mean 

3h 

8 

IO"1 

19*83 

19-98 

'9'47 
19-83 
19-66 

44°         35' 

50-82 
5378 

54'35 
56-23 

S3-65 

704 

12  Dec.   13 

3h 

1 

3 

41-83 
41-96 

4  '74 

2Im 

3374 

21 

41° 

45 
51-19 
49-61 

5274 

31' 

49/:  3  5 
50 

705 

13  Nov.  27 

29 
14  Feb.      i 

Mean 

3 

12-76 
12-48 
12-28 
12-67 
12-60 

12  90 

59-21 
18 

42 

55-62 

55-97 
54-22 

55-32 
56-44 

56-37 

13-14 
47 

3 

24-64 

23-99 
24-63 
24-32 

24-26 

"975 
19 

53-77 

47           54 

35-13 
35-06 

34-48 
32-14 
38-25 

691 

10  Nov.  25 

3° 
Dec.     2 

H 

16 

23 
Mean 

698 

14  Dec.     4 

20 

3' 
15  Jan.      I 
8 

Mean 

41-84 

3 

45-10 
45-30 

4477 
44-85 

44-93 

22 

51-18 

47 
5-04 

5-49 
7-13 

6-53 
6-87 

45 

706 

14  Dec.  20 

3' 
15  Jan.      i 
8 
1  1 

Mean 

24-37 

3 

39-52 
39-61 
39'63 
39-42 

39-27 

39-59 

19 

35-01 

45           48 

4'32 
5-63 
(-•47) 
7-63 
8-25 

873 

12-62 
3 

18 

15-92 
1  6-  10 

55-66 
41 

42 

28-37 
34-24 

699 

13    NOV.   22 

27 

Dec.  26 

3' 
14  Feb.      i 

4 
Mean 

692 

13  Jan.    1  6 
Feb.    10 

Mean 

44'99 
3 

2-71 
2-48 
2-41 

23 

2-76 
2-63 
2-68 

6-21 
42 

4-63 
4-53 
3-82 

27 

3-47 
3-24 
4-68 

3 

16-71 
16-82 
17-29 

16-01 

18 

16-74 
16-06 
16-95 

4i 

39'36 
39'38 
39'93 

3  ''3' 

15 

38-62 
40-84 
38-89 

707* 
6  Dec.   19 

25 
7  Jan.      3 

25 
Feb.   13 
Dec.    1  3 

Mean 

693 

13  Jan.      8 

10 

Feb.     9 
14  Feb.     6 

7 
1  1 

Mean 

39'5  ' 

3 

39-33 

3 

43-18 
43-24 
43-23 
43-02 

43HI 

19 
19 

6-91 

12            34 

24-95 

49           44 

'4-23 
H'75 
16-46 
15-52 
16-62 

700 

12  Jan.      i 

2-53 

3 

3-60 
3-69 

3-85 
3-83 

2-69 
23 

4-33 

47 

28-54 
29-14 

31-15 
3'"'3 

3'8o 
45 

701 

10  Dec.   24 
30 
1  1  Jan.     6 
ii 

18 

Mean 

16-94 

3 

46-52 

16-58 

18 

46-38 
46-59 

46-37 
46-67 

39-56 

42 
9'49 

39-45 

38 

9-01 

6-07 

775 
8-65 

708 

14  Dec.  20 
15  Jan.      i 
8 
1  1 

Mean 

694 

9  Nov.  26 
Dec.   1  1 
10  Jan.    14 

'5 
Feb.   17 

Mean 

43-22 

3 

56-67 
56-69 
56-57 
56-56 
56-65 
56-66 

19 

15-52 

42           42 

19-00 
18-08 
18-49 
18-39 

l8'22 
18-83 

374 

3 

4-40 
5-n 
5-06 

372 
3-90 

23 

29-99 

12 

I2'37 
8-91 

8-37 
9'44 
10-18 

30 

702 

10  Nov.  25 
30 
Dec.     2 

4 

16 

23 

Mean 

46-52 

3 

57-27 

57-27 
57-28 

57^3 
57-26 

46-50 
18 

9  "49 

49 

57-37 
59-3i 
6i'oo 

597i 
6o-oi 

7-87 
53 

709 

1  1  Dec.     9 
H 

22 
25 

12  Jan.      i  : 

Mean 

695 

10  Dec.   24 

3° 
ii  Jan.     6 

1  1 

18 

Mean 

56-63 
3 

21 

6-19 
6-31 
6-05 
6-31 

575 
6-46 

18-50 

4'44 

3 
19-39 
20-13 
18-91 
19-32 
19-07 

23 

9-85 

16 

«5'59 
13-81 

«4'59 
16-57 
15-40 

5 

57-26 

3 

17-00 

17-55 
17-27 

'7'45 

19 

59-48 

45 
776 

5-56 
9-04 
10-40 

49 

703 

12    NOV.  22 

13  Jan.      8 

»4 

Feb.     7 

9 

10 

Mean 

50          45 

7-80 
7-86 
9-18 
6-30 
6-52 
10-65 

710 

1  1   Jan.   24 

27 
Feb.      3 

4 
13 

Mean 

696 

1  3  Nov.  2  2 
Dec.  26 
14  Feb.      i 

4 

Mean 

17-32 

8-19 

6-18 

8-05 

19-36 

15-19 

I.KDCKRS   OF   GUOOMHIUIKIK'S   OBSERVATIONS   0V   ClRCUMPOLAH   STARS. 


Qroombruln 

No. 

MIMII  R.A. 

1  8  o-o. 

Mean  X.IM). 

iSlo'o. 

Oroombridin 

No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Grooinbrulge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.I'.U. 
iSio'o. 

Date 

1800+ 

Ea-t.          West 

East         West. 

Date 
1800+ 

East 

West 

East 

West 

Date 
1800+ 

East 

West 

East 

West 

7II 

10    !><•''.       - 

M 
23 
*4 

1  1   Jan.     6 

Mean 

3"        23"- 

55-3° 
SS'53 

55-34 
55-18 

5  5  '47 

20°       47' 

8-26 
3-20 

6-06 

(1-92) 

8-09 

7I8 

ii   Dec.  25 
12  Jan.      l 
26 
Feb.    10 
18 

Mean 

3h 

21-97 
22-30 
22-16 
22-32 

2  2  '60 

26'" 

I 

'?' 

12-68 
12-95 
n-68 
13-53 
1271 

O' 

722*  rcmtd. 

10  Feb.     4 
17 
23 
25 
Nov.  17 

25 
30 
Dec.     2 

H 
16 

23 
1  1  Jan.     6 
18 

«9 

20 
24 
27 

Feb.     3 
4 
'3 

ii 

'9 

22 
27 

Dec.  14 

22 

25 
12  Jan.      i 
26 
Feb.   10 
18 
23 
24 
13  Jan.     8 

24 
Feb.     7 

9 

10 

'3 

27 
28 
Nov.    i 
8 

9 

22 
27 
29 

14  Feb.     i 

6 

7 
1  1 

20 
21 
23 
24 

Dec      4 

20 

3i 
i  5  Jan.      i 
8 
1  1 

12 

'5 
Feb.     2 

5 
'3 

Mean 

3" 

I 

29'" 

| 

42* 

54-98 
55-00 

5I-45 
52-96 

53-7I 
56-60 
52-62 
57-80 

54-47 
55-16 
55-61 

54-15 
55-3I 

5577 
55-00 

53-45 
53-89 
54-01 
55-11 

54-22 

53-86 
56-04 

54-23 
52-95 

53-97 
53-60 

53'H 
55-24 

52-58 

(4974) 
54-23 
56-81 
52-90 
53-46 
55-21 
53-38 
54-27 
56-31 
55-18 

54'9' 

55-88 

54-19 
54-25 
55-oo 

55-03 
54-53 
54-03 
54''7 
53-53 

54-84 
55-01 
53-98 
54-20 

;z-oo 

49' 

53'-l4 

55-30 
53-82 

55-I9 
53-56 

5579 
55-81 
54-06 
53-01 
55-20 
54-22 

55-60 
52-63 

55'36 

3          24 

44-40 
44-08 

6-40 

12              17 

IJ'57 

11-85 

22-27 

3 

27 
9'IO 
9-14 
9-18 
8-84 
9-08 
9-38 

12-71 
30 

39 

25-19 

25-07 
24-01 
24-83 
25-42 

24-39 

712 

1  1    Dec.  22 

25 

Mean 

719 
12  Dec.     8 

13 
1  3  Jan.      8 
10 
16 

24 

Mean 

44-24 

3          25 

11-53 
1  1  -61 
11-92 
1  1  -60 

12*22 

1271 

48            3 

14-72 
14-72 

713 

9  Dec.    1  1 
10  Jan.    1  + 

'5 
Feb.   1  6 

17 
Mean 

3 

9-29 

27 
13-24 
I3-I4 

30 

24-82 

38 

36-02 
42-53 

14  91 

i$'37 

14-04 

720 

13  Jan.    1  6 
H 

Mean 

11-77 

3         25 

15-34 
«S'4S 

15-39 
15-31 

H75 

45          50 

1-83 
1-50 

2'2I 

3-50 

7U 
i  ^   Nov.  29 

IlrC.    26 

3' 
14  Feb.      i 

Mean 

3 

1  1*04 
10-80 

11-21 

1  1-08 
10-98 

11-29 

13-19 
28 

23 

38-90 
3769 

38-49 
37-86 
36-91 
38-06 

39-28 
24 

721 

10  Nov.  30 
Dec.     2 

«4 

16 

24 
1  1  Jan.     6 

Mean 

'5'37 

3          25 
19-39 

19-15 

1903 
18-81 

2-26 

45          50 

4-90 
4-89 

4-98 

715 

13  Nov.  29 
Dec.  16 
26 

3' 
14  Feb.      i 

Mean 

1  1-07 

3 

2665 
26-91 

29 

27-20 
26-75 

26-79 
26-90 
26-94 
27-14 
27-04 

37-99 

42 

53-08 
54-60 

55-16 

53-81 
52-62 

49 

53-93 
S4--95 
52-96 

52-79 
54-22 

55-40 
53-90 
56-08 
54-57 
54-35 
53"53 
56-03 

55-42 
54-48 
54-81 
53-30 

5478 
53-84 
55-29 

722* 

6  July   1  6 
28 
Dec.  19 

25 
7  Jan.      3 

23 
Mar.    15 
8  June  25 
July   i  5 
Dec.     2 
Dec.     4 
16 
9  Jan.    1  1 
16 
29 
Feb.     4 
5 
13 
18 

22 
26 

Dec.   1  1 

3° 
10  Jan.    1  5 

19-10 

3          25 

46-81 
47-06 
47-08 
47-19 

47-09 

4-92 

27          24 

5I-95 

50-70 
52-64 
49-21 

(55-2°) 
50-08 

716* 

i  o  Nov.  2  5 
30 
Dec.     2 
23 
3° 
1  1   Jan.    1  1 

Mean 

47'°5 

3          26 

11-98 

12-43 
12-26 
12-17 
11-98 
12-30 

50-92 

48            5 

24"47 
23-17 
23-00 

22-01 

23-43 
23-43 

717 

9  Dec.   1  1 
10  Jan.    14 

'5 
Feb.     4 
16 

'7 
Mean 

.'      12-19 

23-25 

26-78 

26-97 

54-37 

54-44 

40 


LEDGERS  OF  GROOMMRIDGE'S  OBSERVATIONS  OF  CIRCUMSOLAR  STARS. 


Groombridge 

No. 

Mean  R.A. 

i  S  10-0. 

Mean  K.l'.D. 
iSio'o. 

Groombridge 

No.     ' 

Mean  R.A. 
iSio'o. 

.Mean  N.P.D. 
1810-0. 

Groomliriilge 
No. 

Mean  K  A. 
1  8  1  o  -o. 

Mean  1 
181 

vl'.D. 
o'o. 

Dat« 
1800+ 

East.         West. 

East.         West. 

D-ite 
:8oo+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

723 

7  Jan.    25 
8  Jan.      3 

22 

3h             gpm 

8                                     H 

3274 

32-62 
32-10 

27°         16' 

12-19 
11-80 
10-14 

730 

ii  Dec.  22 
12  Jan.   26 

3h        32m 

39-26 

45°          o' 

30-08 
32-12 

737 
II   Jan.    19 

20 

27 

3"        34m 

8                                 a 

45-10 
45-01 

A  C-Q  I 

16° 

22-69 
22-53 

30' 

Feb.     7 

3278 

32'37 

12-92 

I  2'OO 

Mean 

39-26 

31-10 

Feb.      i 

TO  y* 

45-33 

Li    j<j 
23-30 

44  93 

Mean 

32-54 

1  1  -8  1 

731 

3           32 

44          55 

Mean 

45-26 

22-56 

734* 

7  Dec.   13 
8  Jan.    17 
Feb.     4 

10 

3           30 

30-80 
30-97 
30-98 
30-82 

19            16 

15-09 
14-82 
14-21 
13-98 

ii  Dec.  22 

25 
12  Jan.      i 
26 
Feb.   10 
18 

44-85 

44-54 
44-91 

44^3 
44-66 
44-85 

3376 
35-98 
36-64 
36-15 
35-40 
35-62 

738 

14  Feb.     6 
1  1 

21 

Dec.     4 

20 

3           35 
11-89 

I2'2I 

12-54 
12-15 

1  2-24 

37 

33-48 
36-64 

33-'9 
34-63 
33-28 

56 

21 

31-08 

14-49 

Mean 

447' 

35  59 

15  Jan.      i 

I2-O2 

32-30 



Mean 

30-93 

14-52 

Mean 

12-18 

33-92 

725 

10  Dec.  24 
1  1  Jan.    1  1 

3           31 

46-20 
45-99 

23            26 

15-41 
13-91 

732 

1  3  Nov.  2  2 

27 
29 

3           33 

5-19 

4-88 
4-98 

38           53 
43-66 
46-58 
«'*4 

739 

15  Feb.     5 
13 

i/ 

3           35 

23-01 
22-64 
22-82 

20 

29-22 
28-11 

30-08 

_  Q.  .    . 

23 

Mean 

±6'io 

i  A  '66 

5  09 

45'45 

22-73 

V 

AJ 

5-04 

45-21 

22'8O 

28-89 

726 

8  Jan.     3 

'7 

22 

Feb.     7 
«4 
'9 

21 

3           32 

15-82 
15-90 

1  5  '49 
15-68 

15-98 
I5-94 

25             4 
36-84 

3775 
37-82 
38-64 
37-32 

36-48 

733 

12  Dec.     8 

'3 
13  Jan.    10 
16 
24 

3           33 

9-56 
973 
9'54 
9-40 
9-50 

5i           56 

0-95 
1-94 

2'35 
2-65 
2-97 

740 

10  Jan.    i  5 
Feb.     4 
16 

1? 

Nov.  25 

3° 

3          36 

4-06 
4-28 
4-09 

4'39 
4'35 

4-32 

46 

4^0 

7-I5 

38 

5''7 
7-97 
8-35 
7-47 

Mean 

1  5"8o 

,7..o 

Mean 

9'55 

2-17 

Mean 

4-34        4-21 

6-O3 

7-24 

37  4B 

727 

15  Feb.     5 
'3 

«7 

20 

3           32 

1  8  -oo 
17-97 
18-45 
18-36 

20                 5 

27-49 
27-19 
28-22 
(22-01) 

734 

13    NOV.    22 

27 
29 

Dec.  26 

3           33 

36-75 
3626 
36-58 
36-32 

39             4 

26-38 

26-47 
25-^2 
27-10 

741 

14  Feb.     6 
1  1 

21 

Dec.     4 
20 
15  Jan.      i 

3          36 

10-56 
10-44 
10-24 
10-80 
10-52 
10-39 

38 

4576 

(54-69) 

43-02 
46-09 

44'°5 
43-97 

6 

Mean 

18-20 

31 

24  69 

Mean 

A  J-CR 

*/  U3 

TVT 

10  49 

44  59 

36-40 

26-03 

1A? 

3ifi 

18 

728* 

7  Jan.      3 

23 
8  Jan.   25 
Feb.   10 

in 

3           32 
'9'54 

19-50 
19-63 

IQ-CO 

48                 I 

59"55 
59-12 
59-78 
58-30 
co*6  c 

735 

10  Nov.  25 
3° 

3           34 

12-33 
12-29 

46           3i 

43-60 
44-98 

/$4 

15  Feb.     2 
5 
'3 
17 

20 

ou 

1377 
14-00 

13-65 
13-84 
I3-99 

38-55 
40-45 

40-23 
(43-68) 
38-18 

45 

3V  u> 

44  22 

Mean 

i  -j-R  r 

Mean 

,, 

1  3  65 

39  3? 

'9  54       '9  54 

5921          59-55 

12*24 

44"27 

i                tft 

729 
12  Dec.     8 

'3 
13   Jan.      8 

10 

3           32 

42-18 
42-29 
42-13 
41-93 

48                36 

6-68 
6-98 
6-29 

475 

736 

13    NOV.    22 

27 
29 

3           34 

36-80 
36-31 
36-74 

39            13 

19-76 

23-84 
24-92 

743 
10  Dec.     2 

H 
16 

23 
24 
1  1   Jan.      6 

3          30 

53-25 
53-52 
53-36 
53-6i 
53-36 

53-48 

45 

27-36 
26-52 
27-15 
29-59 
27-70 
29-03 

37 

Mean 

42-13 

6-18 

Mean 

36-62 

22-84 

Mean 

53>3 

27-89 

LEDGERS  OK  GROOMBKIDGE'S  OBSERVATION'S  OF  CIRCUMPOLAR  STARS. 


Groombridge   |        Mean  R.A. 
No.                       1  8  10-0. 

Mean  N.P.D. 
i8io'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810  o. 

ileau  N.P.D. 
igio'o. 

Date 
1800+ 

East.          West. 

East.          West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West 

East. 

West. 

744 

14    1  ><•<:      4 
If,   Jan.       i 
15 

Mean 

3'1        37'" 

6-58 
5-83 

6'20 

38°          5' 

9-01 
8-.  7 

7-20 

752 

14  Dec.     4 
20 
15  Jan.      i 
8 

Mean 

3'-        40™ 

A                      a 

31-64 
31-67 

31-59 
31-28 

38°          8' 

59-60 
59-26 
60-38 
59-80 

759 

9  Feb.     5 
13 
17 
18 
10  Jan.    14 
15 

Mean 

3" 

s 

42"' 

s 
20'IO 
20'22 
2O-22 
20-O4 
I9-95 
I9-95 

42° 

41' 

56-58 

56-85 
56-63 

6-20 

3           37 

7-20 
774 

8-13 

14           23 

3-92 

31-55 
3         40 

46-20 

46-16 

46-12 

59-76 

27           20 

62*10 
61-50 
60-78 
61-42 
59/6 

745 

12  -Tan.      i 
26 

Mean 

753 

8  Feb.     7 

10 

H 
19 

21 

Mean 

3 

32-30 
31-68 

•J  I  "QA 

20-O8 
42 

39 
6-59 

4'97 
6-92 
5-80 
3-94 

52 

760 

8  Feb.     7 

10 

H 
19 

21 

Mean 

7'47 

3          38 

54-99 
54-20 

55-'7 
55;i8 
54-80 

4-22 

9          51 

10-73 
8-44 
10-79 
10-48 
12-80 
8-82 
10-75 

746 

6  D«c.   19 

21 

24 
25 

7  -Tan.      3 
5 
23 

Moan 

46-08 

3          41 

2-09 
2-42 

i-74 
2-13 

2'OI 

61-11 

29           27 

46-12 

45-00 

44-87 
44-66 

754* 
8   Dec.     2 

16 
9  Jan.    1  1 

29 
Feb.     4 

Mean 

2  I  "Q7 

3 

32-83 
32-16 

42 

5-64 

II 

10-05 
10-78. 

43 

761 

14  Feb.     4 
6 

Mean 

54-80       54-88 

3          39 

17-48 

17-34 
17-12 

10-75      10-34 

38           o 

50-71 
51-67 
49-24 

32-50 
3 

44 
4-91 

471 
4-82 
4-10 
4"/6 

10-42 
15 

21 

22-42 
20-74 
21-91' 
21-85 
20-69 
23-10 

747 

14   I  >«c.     4 
li   .Ian.      8 
15 

Mean 

2-08 

3          41 
17-96 

17-94 
18-38 
17-84 
18-25 

45-40 

37          55 

58-04 
55-48 
58-85 
58-76 
60-26 

762 

12  Dec.     8 

13 
13  Jan.      8 
10 
16 
24 

Mean 

755 

15  Jan.      i 
8 
1  1 

12 

1  5 
Mean 

17-31 

3          39 

52-69 
52-85 

50-54 
14         23 

45-82 

748 

1!     D.''  .     2; 

12   .Ian.    26 
.Mean 

3 

5-58 
4-6  1 
4-83 
5-26 
4-69 

4-66 

44 

II 

26-85 
25-06 

25-23 
25-66 
24-92 

2179 

30 

18-07 

3          41 

21-81 
20-19 
20-46 

2I'2I 

58-28 

"          35 

31-51 
29-18 

33-I4 
26-75 

763 

13    NOV.  22 
27 
29 
Dec.   26 
14  Feb.     i 

Mean 

52-77 

3          40 

17-20 
17-51 

17-10 

I7-39 

44-84 

20           7 

4-99 
5-90 
6-85 
8-67 

756 

i  3   Xov.  22 

27 
29 

Dec.  26 

Mean 

749 

15  Feb.     2 
5 
13 
17 

Mean 

20-92 

3          4i 
22-95 

23-03 
23-32 
23-30 
23-35 
•23-38 

30-15 

38            21 

10-88 
10-62 

9'99 
9-00 

I3-33 
11*11 

4'99 

3 

21-85 
22-13 

22-22 

21-88 

11*11 

44 

48           41 

2-82 
2-83 
1-26 

3-84 
i-93 
3-11 

17-30 

3          40 

21-80 
21-34 
20-96 

2I-OI 

21-27 

6-60 

4          58 

26-81 
27-84 
26-06 
26-54 
27-16 
27-08 

757 

10  Nov.  30 
Dec.     2 

14 
16 

23 
24 

Mean 

704 

10  Nov.  30 
Dec.     2 

23 

H 
1  1  Jan.     6 

Mean 

750* 

7  Jan.    25 
Dec.   13 
8  Jan.     3 

22 

25 
Feb.     4 

Mean 

23-22 

3          41 

46-70 
46-25 
46-29 

4572 

I  l-OI 

14            8 

3-87 
4'47 
516 

3;58 
3-92 

22'IO 

3 

8-36 
8-36 

45 

8-36 
8-28 
8-31 
8-52 

2-63 

50 

2-25 

33 

3-80 

3-59 
4-02 

3-98 

758 

ii  Dec.  22 
12  Jan.      i 
Feb.   1  8 
Dec.     8 

13 
13  Jan.    10 

Moan 

21-28 

3          40 

26-99 
26-29 
26-14 

26-92 

14          24 

47-63 
47-56 
46-24 

765* 
6  July  1  6 
28 
Dec.   1  9 

21 

24 
25 

751 
II   Dec.   22 

25 
12  Jan.      i 

Mean 

26-47  , 

47-14 

46-41      45-72 

4-50         3-64 
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Oruombridga 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.  R  D. 
iSio'o. 

Groombridee 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.I'.U. 
iSio'o. 

Groombridee 
No. 

Mean 
iSi 

East. 

R.A. 
o'o. 

West. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

765*  contd. 

7  Jan.      3 
23 
Mar.   1  3 
8  Dec.   1  6 
i  3  Feb.   i  o 
'3 
24 
27 
28 
Mar.     3 
Nov.     i 
8 

9 
27 
29 
Dec.  26 

3' 

14  Feb.     i 

4 
6 

7 
1  1 

20 

21 
23 
24 

Mean 

3h        45m 

8                                     fi 

8-18 
8-15 

50° 

4-62 

3-61 

3-95 
4-10 

5-81 

4-40 
4-20 
(9-01) 
6-54 
6-17 
5-26 

3-99 
5-07 

5-61 
5-10 

4'99 

33' 

2-00 

3'35 
4-81 

2-34 
3-49 
275 
4-17 
2-06 

770 

1  1   Jan.    1  9 

27 

Mean 

3U 

8 

12-15 
12-59 

47'" 

8 

31° 

27*65 
29-86 

37' 

777* 

6  Dec.   19 
24 

25 
7  Jan.     3 
8  Feb.  21 
Mar.     7 

Mean 

3" 
29-00 

52m 

28*80 
28-90 
28-90 

40° 

38-94 

40-17 

10' 

40-02 
40-37 
40-54 
40-25 

12-37 

3 

30-05 
30-09 
30-06 

30-57 
30-48 

47 

28-76 

16 

2-55 
1-38 
3-42 
1-03 
1-62 

58 

771 

1  1  Feb.     3 
4 
'3 
18 

'9 

Mean 

29-00 
3 

28-87 

53 

27-17 
26-63 
27-01 
26-67 
26-80 
26-92 

30 

40-30 
36 

54-I7 

53-13 
54-20 

778 

8  Dec.   1  6 
9  Jan.    1  1 

29 
Feb.  4 

5 

13 

Mean 

30-25 

3 

42-27 
42-06 
42-01 
42-13 

42-07 

48 

2-OO 

31 

15-21 
17-42 

12-77 

I3-83 
14-62 

23 

772 

1  1   Jan.     6 
18 

'9 

20 
27 

Feb.     i 
Mean 

3 

36-86 
37-06 
36-87 
3779 
3775 

26-87 

54 
37-30 

9 

39-92 

38-54 
38-36 

38-34 

39 

35-08 

779 

7  Jan.      5 

25 
Dec.   13 
8  Jan.      3 

22 

Feb.     4 
Mean 

42-15 
3 

48 

59-66 

59-80 
59-71 
59-86 

H'59 
25 

0 

56-86 

57-85 
60-19 
56-86 

773 

12   Dec.     8 

13 
13  Jan.     8 

10 

16 

Mean 

8-29         8-33 

3          45 

30-02 

29-39 
29-42 

27-72 
29-76 

4-80 

6 

45-23 
43-01 

43-43 

43-57 
45-40 

3'44 

41 

42-26 

37-27 

3 

49-03 
49-11 

49-52 
49-28 
49-11 

37-30 
54 

38-60 

21 

1  1-36 
14-68 

15-57 
14-02 

1579 

35-08 

0 

766 

7  Jan.      5 

25 
Dec.   1  3 
8  Jan.      3 

22 

Feb.     4 
Mean 

780 

10  Nov.  30 
Dec.     2 

H 
16 

23 
Mean 

3 

23-25 
23-62 
22-89 
23-34 

5978 

49 

23-25 

7 
23-00 
20-44 
19-52 
19-76 
20-97 

9 

21-48 

774 

7  Jan.   25 
Dec.   1  3 
8  Jan.      3 

22 

Feb.     4 
Mean 

49-21 

3 

54-77 
54-58 
54-89 
54-86 

54-55 

54 

14-28 

42 

28-15 
28-96 
28-81 
28-61 
29-08 
27-97 

48 

29-07      30-02 

3          45 

52-99 

53-40 
52-91 
52-89 

52-97 
52-82 

44-I3 
51 

5-19 

42-26 

43 

2-54 
0-93 
4-41 
4-69 
2-56 

781* 

8  Jan.    17 

25 
Feb.   10 

H 
'9 

21 

Mean 

767 

10  Jan.    14 

15 

Feb.     4 
16 

17 
Dec.  24 

Mean 

23-28 

3 

6-34 
6-70 

7-i4 
7-25 
6-83 

23-25 
50 

20-74 

20 

20-65 
21-89 

23-64 
22-78 
23-12 

21-48 
58 

775 

1  1  Nov.  30 
Dec.     2 

4 

16 

23 

Mean 

5475 

3 

45-24 
4570 
45-92 
45-44 

55 

28-60 

15          51 

44-87 
45-09 

45-5i 

52-82      53-03 

3          47 

3-11 
3-54 

5-19 

5772 
59-16 

3-03 
35 

782 

ii  Jan.     6 
18 

27 
Feb.     3 

Mean 

768 

II   Jan.    19 

27 

Mean 

6-85 
3 

52 
25-06 

25-02 
24-91 
24-85 
24-95 

22-42 

43 

36 

14-02 
14-00 
13-98 
14-13 

14-59 
1  1-36 

3-33 

3          47 

4-19 
4-25 
(47°) 

379 
4-06 
4-16 

58-44 

7'35 

44 
4-68 
6-67 
6-59 
6-66 
4-76 

3 

20-53 

2I'o6 

19-94 

21-24 
20-31 

20-57 

56 

45-25 
15          51 

36-57 
36-87 

35-39 
34-61 

776 

9  Dec.  30 
10  Jan.    14 

15 
Feb.     4 
16 

17 

Mean 

769 

10  Jan.    14 

15 
Feb.     4 
16 

'7 
Dec.  24 

Mean 

783 

1  1   Jan.      6 
18 

'9 
27 
Feb.     i 

3 
Mean 

4-16         4-07       7-35 

| 

5-87 

25-03 

13-68 

2O"6l 

36-15 
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Groombridge 
No. 

.Mean  K.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Groumuriili'e 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
1(10*0. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

784 

1  1    l'Vl>.     4 

'3 
18 

'9 

22 

25 

Mean 

31'        56'" 

42-39 
42-52 

42-49 

43  '4' 

43-04 
42-32 

14°             23' 

9-26 

8-65 
1  1-19 
9-05 
9-36 

791 

1  1   Feb.     4 
'3 

Mean 

4h             0'" 

41-64 
41-22 

28° 

44-65 

41' 

793*  contd. 

14  Feb.      4 
6 

20 
21 
23 
24 

Mean 

4" 

Qm 

42° 

9-96 
I  1-50 
11-25 
1277 
11-97 
12-19 

5' 

41-43 

4           o 

46-82 
46-54 

46-17 

39 

48 

35-98 
34^5 

792 

13  Feb.  10 
>3 

Mean 

42-70 

3          56 

49-26 
48-69 

97I 

9          32 

42-15 

4077 

59-78 

4 

2-64 
2-89 
2-80 

59'49 

I 

1  1-96 

25 
6-36 

8-43 
6-22 

11-65 

14 

785 
7  Dec.   13 

8  Jan.      3 

22 

Mean 

794 

14  Feb.     4 
6 

7 

Mean 

46-68 
4           o 
59-68 

59-35 
59'35 
5978 
5978 

42 

12-27 
9-09 
'3'54 

12-96 
1  1-86 
13-30 
14-60 

11-27 
11-71 
1  1-89 
10-82 
14-05 
11-54 
'3'39 

12'2I 
I2-4I 
II-41 

10-99 

10-1  5 
8-48 
11-93 
12-03 
11-93 
12-49 
11-78 
9-41 
14-24 
12-79 
12-87 
12-69 

'3'59 

12-75 

"'33 

10-87 

35-47 

5 

13-48 

13-34 
12-73 
12-65 

1  1-42 

11-49 
11-87 
(7-68) 
iri6 
9-29 

'3'45 
13-63 

8-53 
9-19 
8-70 
12-34 

793* 
6  Dec.   19 

21 

24 
25 

7  Jan.     3 
Feb.   15 
8  Jan.    17 

22 

9  Feb.  17 
18 

22 
26 

27 

Mar.    3 
Dec.  30 
10  Jan.   14 

'5 
Feb.     4 

>7 
23 
25 
Nov.  30 
Dec.     2 

•4 

16 

23 
24 
ii  Jan.      6 
18 

'9 

20 

27 

Feb.     3 

4 
16 

18 

22 

27 

Mar.     i 
12  Jan.      i 
26 
Feb.   10 
18 
23 

»4 

Dec.   13 
13  Jan.      8 

10 

16 
Nov.     i 
8 

9 

48-98 

3          56 

57-57 
58-03 
58-01 
58-19 

42-21 

20                2 

55-10 
55-67 
54^7 
52-26 

5579 

2-78 
4 

i 

28-81 
29-20 
28-81 
28-68 
29-36 
29-15 

7-00 
32 

37 

43-42 
47-32 
47-00 
45-18 
43-01 
43-17 

786 

10  Nov.  30 
Dec.     2 

•4 
16 

23 
Mean 

795 
12  Dec.   13 
13  Jan.     8 

10 

24 
Feb.     7 

9 
Mean 

3         57 

10-24 
9-39 

54-70 

15          49 

48-02 
49-44 
53''9 

787 
II   Jan.    1  8 

'9 
Feb.     3 

Mean 

4 
29-50 
29-54 

29-00 

i 

28 

40-33 
37-96 

44-85 
34 

796 

ii  Feb.   13 
'9 

Mean 

9-80 

3          59 

42-66 

4           o 

14-42 
14-15 
14-25 
(13-43) 
H'55 
H"43 
14-28 

14-15 
14-29 
14-36 
H'30 
I4-59 

50-22 

40             I 

21-91 

28          38 

36-95 
36-83 

37-05 
36-78 
37-17 

39-94 

40-88 
41-17 

37-23 

39-27 
36-04 

788 

13    Feb.    13 

29-52 
4 

57-00 

56-97 
57-19 

5674 
56-86 

I 

57-00 
56-96 
56-93 
56-92 

57-53 

S9'»5 

36 

45-48 

45-85 
44-67 

4374 
46-72 

52 

46-22 
47'33 
44-93 
46-51 

46-65 
4675 

797 

9  Dec.  30 
10  Jan.    14 

'5 
Feb.     4 
16 

13  Nov.  27 

*9 

Dec.   26 

3' 
14  Feb.      i 

Mean 

789 

8   Dec.   1  6 
9  Jan.    1  1 
29 
Feb.      4 
5 
13 
ii  Feb.     4 

'3 
16 
18 

'9 

22 

Mean 

4 

5Q"O3 
CQ*4.Q 

59H7 

59-39 
59-18 

59'35 

57-05 

I 

50 

3575 
35'95 
35'9' 
34^4 
36-40 

34'9' 

46-40 
0 

798 

7  Dec.   27 
8  Jan.    17 

25 
Feb.     4 

'9 

21 

Mean 

14-33       14-36 

4           o 

29-04 
28-85 
28-91 

39-09      37-39 

36          47 

38-40 

37-27 
34-86 

790 

13  Nov.  27 

29 
Dec.  26 

Mean 

28-93  •                36-84 

59-42 

35-53 
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G  roombridgo 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groornbiidge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groonibridge 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  X.I'.JJ 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800-+- 

East. 

West. 

East.         West 

Date 
1800+ 

East.         West.    ,     East.     1     Vf<s*t. 

799 

13   Jan.    24 
Feb.     7 
9 

10 

Mean 

4" 

s 

2'" 

54-09 
54-62 
54-10 
53-88 

39° 

37' 

2i"-63 
20-46 

20-94 
21-53 

806 

1  1   Jan.    19 

27 
Feb.     3 

Mean 

4h 

s 

5-26 
5-87 
5-11 

5m 

29°             40' 

//                                     II 

55-06 

54-9I 
58-11 

812 

h                     m 

H                        a 

„ 

4             6 

21-63 
22-08 
21-94 
21-84 

39          21 

30-81 
26-62 
29  27 

813 

iz  Dec.   13 
13  Jan.   24 
Feb.     7 

9 
Mean 

4 

54-26 

54-60 

54-55 
54-53 

54-17 

2 

55-07 
54-68 

54-42 

5474 
54-36 

25 

26-23 
24-44 

24'93 
26-65 

25-30 

21  -14 

20 

26-45 

27-92 
25-86 
2578 
27-01 
27-50 

5-41 

4 
13-20 

I2'22 
12-93 
13-04 
12-52 

5-08 

5 

56-03 

12           49 

20-63 
16-87 
19-83 
20-51 
23-65 

800 

8  Dec.    1  6 
9  Jan.    1  1 
29 
Feb.     4 
5 
13 
13  Dec.  31 
14  Feb.      i 

4 
6 

7 
1  1 

Mean 

807 
ii  Dec.  zz 

25 
12  Jan.      I 
26 
Feb.   10 

Mean 

21-87 

4           7 

8-73 
9-29 

8-78 

9-30 
9-25 
9-27 

28-90 

48          39 

51-70 
50-16 

52-95 
5104 

51-83 

814 

10  Dec.   14 
16 

23 

24 

30 
1  1  Jan.     6 

Mean 

12-78 

4 

21-04 
21-13 
21-13 
20-89 
20-82 

2I'2I 

5 

21-21 

21-38 
2I-O3 
2I'IO 
20-84 
21-36 

20-30 

29           43 
57-16 

54-84 

57-29 

57-60 

58-30 
55-02 
56-10 

808 

9  Dec.  30 
10  Jan.    14 

15 
Feb.     4 
16 

17 
1  1  Jan.    1  8 

19 
27 
Feb.      i 

3 
4 

Mean 

54'43 

4 
53-62 
53-3I 
53-35 

54-63 
3 

25-85 

36 

58-09 
60-43 
59-04 

26-75 

57 

9-10 

4           7 

29-77 
30-24 
29-63 

51-26 

23          29 

55-93 

56-50 
59-00 

801 

1  3  Nov.  27 
29 
Dec.  26 

Mean 

815 

13  Dec.  26 
14  Feb.     6 
20 

21 

Mean 

4 
0-27 
0-06 
0-06 
0-31 

4 

59-19 

40 

6-88 
8-83 

8-32 

ii 

802 

8  Jan.      3 
Feb.     7 

10 

H 
Mean 

2I-04 

4 

50-56 

50-47 

21-15 

5 

51-03 
50-99 
50-61 
50-69 

57-15      56-74 

39           33 

19-08 
19-26 
19-94 
20-32 
19-91 
17-04 

29-76 

4           7 

42-97 
43-09 
43-28 

39          26 

62-00  1 

58-33 
6076 

59  52  | 

809 

12  Feb.    1  8 

24 
Dec.   13 
13  Jan.     8 

10 

16 
Mean 

816 

12  Dec.   13 
13  Feb.     9 

10 

13 
Mean 

0-18 

4 

c-35 
0-08 

5 

0-51 
0-57 
0-25 

.8-37 

40 

42-10 

4378 
39"94 

25 

42-85 
42-28 

45-59 

803 

12  Feb.    1  8 

24 
Mar.      I 
Dec.  i  3 
13  Jan.      8 
10 

Mean 

50-52 

4 

53-63 
53-63 
54-01 

54'43 
54-I4 
54H5 
53-94 

54-09 

50-83 
5 

19-17      19-30 

18          40 

49-29 

47-24 

49-55 
46-20 
51-32 

49-47 
45-18 
49-76 

47-35 
46-88 

43-u 

4              7 

51-82 
51-01 

5!"°3 
51-26 
51-15 
50-84 

60-15  1 

43            58 

6-06  I 
6-86 

7-5° 
6-96 

6-82! 

810 

1  1  Feb.   1  3 
16 
'9 

22 

25 

14  Dec.     4 
15  Jan.      i 
8 

12 

Mean 

8I7 

8  Dec.  1  6 
9  Jan.    1  1 
29 
Feb.     4 
5 
13 

Mean 

0-27 

4 

0-83 
0-88 
0-91 
1-14 
1-31 
''34 

0-44 
5 

41-94 

48 

20-61 
20-58 

2O'IO 
22-08 

24'IO 

43-57 

20 

804 

10  Dec.   14 
id 

23 
24 
30 
ll   Jan.     6 

Mean 

51-19 

4           7 

52-87 

54-06 
53-68 

54-I5 

684! 

18         47 

20-64 
22-81 
21-60 
21-75 
23-23 

818 

14  Dec.     4 
15   Jan.      i 
8 
ii 

12 

Mean 

54'°7 
4 

5577 
55-43 

5 

48-22 

25          13 

42-62 

43-53 
42-86 

811 

14  Feb.     4 
6 
20 

Mean 

1-07 

21-47 

80S 

5570 

43-00 

53-67 

22"OI 

805.  The  observation  corresponding  to  this  star's  place  was  made  on  1810  Jan.  14,  and  has  been  rightly  reduced,  but  no  star  can  now  be  found  in  this  place.     The 
R.A.  is  exactly  the  same  as  No.  806,  and  hus  been  assumed  to  belong  to  that  star.     The  observation  in  N.P.D.  has  been  rejected  as  erroneous. 
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Uroom  bridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.L). 

iSio'o. 

Ijrunmbridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Gfoombridflo 

No. 

Mean  R.A. 

iSio'o. 

Mean  N.l'.D. 
iSio'o. 

Date 

1800+ 

Bust.          West 

East.         West 

Date 
1800+ 

East         West 

East         West 

Date 
1800+ 

East 

West 

East. 

West 

819 

1  1    Feb.      i 
3 
'9 

22 

Mean 

4''           8"1 

3                                       * 

1-82 

171 
2-40 
2-04 

38°        3i 

I2:86 
13-32 
16-60 
12-53 

826 

9  Dec.   30 
10  Jan.    14 

'5 

Feb.     4 
16 
'7 

Mean 

4h        nm 

>                  > 

20-67 
20-83 
20-94 
20-93 
20-69 
21-32 

48°         43' 

27-06 

25-55 
26-06 
26-47 
28-64 
27-23 

833 

10  Dec.   14 
24 
30 
1  1  Jan.     6 
18 

Mean 

4" 

| 

5-49 
5-81 

575 
5-67 

5'95 

I4m 

• 

22° 

59:/64 
60-24 
59-89 
61-55 
60-80 

47' 

it 

i  99 

4            8 

33''3 

32-61 
33-30 
33-28 

13-83 

II          26 

46-05 
46-61 
43-00 
43-34 

573 

4 

11-79 
11-35 
11-99 

14 

60-42 

20 

53-03 
56-40 

59-65 

4 

820 

i)    Dec.   22 

25 
12  .Ian.      i 
26 

Mean 

•  20-90 

4           ii 
24-95 

25'49 
25-10 

26-84 

19          51 
42-58 
46-44 

(37-13) 
42-94 

834 
14  Feb.     6 

20 
21 

Mean 

827 

13  Dec.  26 
14  Feb.     4 
6 

20 

Mean 

1171 
4 

14 

3979 

40-08 

39-87 
40-10 

56-36 

16 

16 

41-06 

44-58 
40-56 
42-18 

33-08 

4            9 

4079 
40-89 
40-94 

+°'53 
41-04 

4478 

38          31 

19-86 
19-64 
20-23 
20-89 
20-43 

25-18 

4          « 

39-83 
40-46 
40-09 

40-39 
40-05 

43-99 

17         54 

1277 
1275 
13-80 

"3-i5 
11-97 

835 

12  Dec.   13 
13  Jan.    10 
16 
Feb.     7 

Mean 

821 

II   .Ian.    1  8 

'9 
27 
Feb.     i 

3 
Mean 

828 

15  Jan.      i 
8 
1  1 

12 

'5 

Mean 

4 
13-09 
12-80 
13-42 
12-38 
13-06 
12-72 

39-96 
16 

18 

2I'2O 

21-18 

22-25 
23-82 
23-30 
24-17 

42-10 
3i 

40-84 

4           10 

9-90 

972 

9'54 
9-90 
10-08 

2O'2I 

39           36 

36-91 
36-64 
36-13 
35-52 
35-03 

40-16 

4         ii 

44-80 
44'33 
44-52 
45-02 

(42-93) 
44-S4 

12-89 

24         17 

59-35 

58-72 

59-05 
60-17 
59-69 
61-47 

836 

10  Dec.   14 

24 
1  1  Jan.     6 

'9 

Feb.      i 

3 
Mean 

822 

13  Jan.      8 

10 

16 

24 
Feb.     9 

Mean 

829 

ii   Feb.     4 

'3 
16 

'9 

22 
*5 

Mean 

12-91 
4 

17 

*'OI 

1-94 
1-95 
1-92 

2'2I 
1-94 

2270 
36 

3i 

0-90 

2   26 
1-84 
•  •46 

2'80 

2-8  1 

9^3 

4          10 

29-16 

29-34 

36-05 

39          36 

39-78 
36-86 

44-64 

4          12 

24-46 
24-88 
24-41 
24-62 

5974 

38           26 

43-zi 
42-81 

46"'3 

44^7 

837* 
8  Dec.   1  6 
9  Jan.    ii 

29 
Feb.     4 

5 
13 

Mean 

823 

13     Jan.    8 
16 

Mean 

830 

ii  Jan.    19 

27 
Feb.     i 

3 

Mean 

29-25 

4          10 

24-16 
24'35 

2-T25 

24-36 

24-45 
24-37 

38-32 

48            i 

47-05 

45-9° 
47-18 

46-38 
50-39 
50-18 

824 

10  Dec.   14 
16 

23 

24 
30 

1  1  Jan.      6 
Mean 

24-59 
4          12 

48-57 

;o-o6 

50-5° 
49-26 

44-11 

13           26 

55-94 

53-9° 
55-80 
56-36 
55-98 

4 

2'OO 

18 

46-16 

45-98 
46-21 
45-86 

39 

2'O1 

22 

1792 
18-22 
18-07 
17-22 

831 
ii    Dec.  25 
12  Jan.      i 
26 
Feb.    10 
18 

Mean 

838 

13   Feb.     9 

10 

'3 
16 

Mean 

4 

46-05 
20 

I'lO 

r46 
1-85 

47 

17-86 

23 

i'33 
1-38 
0-82 

24-32 

4          10 

46-72 
45-93 
45-99 

47-85 

20               6 

1  5  "60 
16-82 
17-32 

49-60 

4           13 

28-31 
28-24 
28-87 

55-60 

13           28 

12-49 

7'47 
5'94 

,       839 

9  Dec.   30 
10  Jan.    14 
'5 

Mean 

825 

14   Feb.     6 

20 
21 

Mean 

832 

1  1    Dec.  2; 
12  Jan.      i 
26 

Mean 

''47 

1-18 

46-21 

16-58 

28-47 

8-63 

46 
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Groombridge 
No. 

Mean  R.A. 
18  10*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.I'.D. 
1  8  io'o. 

Groonibriiige            Mean  II.A. 
No.                       1810-0. 

Mean  N.l'.U. 
iSio'o. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

Date 
1800+ 

East. 

West 

East. 

West 

840* 

9  Dec.  30 
10  Jan.    14 

15 
Feb.     4 

17 
23 

Mean 

4" 

s 

20"' 

I 

471 
4^7 
4-82 
4-62 

4'35 
4-61 

47° 

21' 

I  8/:69 
18-63 
17-95 
18-56 
17-35 
18-23 

847 

15  Jan.    8 
II 

12 

15 

Mean 

4" 

19-90 
19-62 
19-71 
19-63 

2;Jm 

s 

33° 

42-82 
4'"3° 
4'"37 
42-07 

45' 

854 
II   Jan.     6 

Feb.     3 
Mean 

4        25™ 

15-64 
15-63 
'5'39 

20° 

29-08 
28-21 

27-03 

33 

'5'55 
4 

25 

I  6-02 

15-94 

28-11 

37 

54 

25  39 

27  84 

19-72 

4 

29-67 

30-33 
30-75 
30-67 

23 

41-89 

50-95 

50-50 

49-37 
49-11 

47-55 

25 

855 

13  Feb.   28 
Mar.     i 

Mean 

4 

7-60 
7-81 
7-11 
7-92 

7-23 

4-63 
20 

23 

16-48 
16-28 
17-17 
17-51 

20-51 

18-24 
12 

848* 
II  Feb.     4 
«3 
'9 

22 

27 

Mean 

849 
12  Dec.   13 
13  Jan.   24 

Mean 

841 

14  Feb.     6 
20 

21 

23 
24 

Mean 

4 

15-98 

25 

19-96 
18-66 

2O'l6 

19-97 
19-46 

9 

26-62 

9 

27-99 

25-33 
29-46 
27-06 
28  28 
27-60  1 
25  5i  I 

856 
6  Dec.  19 

21 
24 
25 
29 

7  Jan.      3 

5 

Meau 

30-36 
4 

23 

32-30 
32-27 

49-50 
49 

19 

39-89 
37-24 

7-53 
4 

20 

8-88 
9-07 
9-10 
9-15 

17-59 

39 

24 
38-16 

4I-34 
38-3I 
38-99 

842 

13  Jan.      8 

10 

16 
Feb.     9 

Mean 

4 
33-68 
33-23 

33-33 
33-56 

32-29 
23 

49 
20-35 
19-85 
20-31 
'9"53 

20-17 

38-57 

8 

850 

7  Dec.  27 
8  Jan.    17 
Feb.     7 

'9 

21 

Mean 

4 

37-22 
37-42 

37-24 
37-22 

37H6 

19-64 

25 

48 

10-53 

13-07 
12-81 
12-14 
14-18 

27  32 
9 

4 

24-22 

2473 
24-45 
24-24 

9-05 
20 

40 

23-31 

22-47 
25-55 
27-03 
26-46 

39-20 
17 

857 

II   Dec.   22 

25 

12  Jan.      I 
26 
Feb.    i  o 

Mean 

843 
II  Dec.  22 

25 
12  Jan.      i 
26 
Feb.    10 

Mean 

33-40 

4 
50-99 

51-26 
50-79 
51-22 

24 

20-04 

48 

42-41 
40-71 
42-69 
41-84 
44-44 

16 

851 

1  1  Dec.  22 

25 
12  Jan.      i 
26 
Feb.   10 

Mean 

37'3« 

4 

5-23 
5-85 

27 

12-55 

23 
51-79 
54-65 

8 

4 

20 

43-55 

24-96 
47 

19 

34-50 
39-32 

858 

14  Feb.  21 
23 

Mean 

844 

10  Jan.    15 
Feb.  17 

Mean 

51-12 

4 
56-62 

57-22 
57-37 
56-83 

24 

57-26 
57-46 

42-42 

36 

58-32 
58-26 

54 

5974 
57-67 

5-54 
4 

27 

6-07 

5-98 

6-33 
5'97 

53-22 
49 

35 

56-06 
57-34 
5775 
57-90 

55'49 

4 

14-88 

H'95 
15-06 
14-85 

43^9 
22 

20 

56-88 
54-66 

55-39 
56-76 

36-91 
27 

852 

8  Jan.      3 

Feb.      4 

10 

'9 
Dec.  1  6 

9  Jan.    29 
Mean 

859 

12  Dec.   13 
13  Jan.      2 

8 

10 

16 

Mean 

845 

IO  Dec.  24 
1  1  Jan.      6 

'9 
Feb.     3 

Mean 

14-94 

4 
9-61 
9'37 
9-23 
9'54 
9-24 

23 

55-92 

23 

61-39 
60-26 

59-03 
60-39 
62-15 

5 

57-01 

4 

59-77 

57-36 

24 

59'54 
59-60 

59-53 
59-60 

59'6o 

37 

49-66 

5871 

18 

51-19 

50-95 
50-97 
50-91 
49-17 

4 
15-68 
15-91 
16-12 
16-02 

5-99 
27 

42 

,-36 
0-72 
1-27 

O'ZI 

56-91 
5 

846 

14  Feb.     6 

20 
21 

24 

Mean 

853 

8  Jan.      3 
9  Feb.     4 

5 
13 
17 
18 

Mean 

860 

12  Feb.    1  8 

23 
24 
Mar.      i 

Mean 

9-40 

60-64 

5977 

59-57 

49-66 

50-64 

15-93 

089          1 
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Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridi'e 
No. 

ileau  R.A. 
iSio'o. 

.Mean  N.P.U. 
iSio'o. 

Uruombridgu 
No. 

.Mean  R.A. 
18100. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
i8oo-j- 

East.        West. 

East. 

West 

861 

li    Feb.     4 
13 
•9 

22 
25 

27 

Mean 

4h        27m 

a                  a 

41-23 
42-17 
42-16 
42-24 
42-19 

32-69 
32-24 

32-29 
29-26 
31-40 
30-88 

38' 

868              4h 

13  Dec.  26    28-72 
14  Feb.     i     27-75 
4     28-59 
6    28-09 
7    28-38 

29"' 

8-28 
9-65 
9-86 
9-31 
9-85 

25' 

875 

9  Dec.  30 
10  Jan.   14 

IS 

Feb.   17 

23 
25 

Mean 

4"        34m 

7-60 

8-31 
7-80 
8-04 
7-62 
7-14 

44° 

51' 

60-01 
57-01 
60-43 
60-35 

57-99 
58-81 

Mean 

28-31 

4 

30 

5-96 
5-86 
5-64 
5-87 
6-05 

9-39 
38 

I 

59'35 

59-4° 
56-62 

58-49 

42-03 
4 

27 
47-59 

31-46 
40 

27 

44-95 
44-l6 

775 

4          34 

9-80 
9-52 

9'47 
8-97 

975 
9-60 

22 

18-93 
I9-93 
23-09 
21-04 
21-14 
20-47 

59-10 
7 

869 
13  Feb.     9 

10 

«3 

16 

27 
Mean 

862 

10   Feb.    17 

Mean 

876 

10  Dee.  24 
1  1  Jan.     6 
18 
Feb.     3 
4 
13 

Mean 

4 

50-67 
50-16 
50-44 
50-08 

27 

19 

32-82 
32-21 

31-23 

44-56 
50 

863 

10  Dec.  24 
ii  Jan.     6 
18 

27 

Mean 

4 

38-19 
37-62 
37-88 
37-56 

37-72 

5-88 

22 

10-95 

I4-56 
15-19 

13-07 
13-06 
12-17 

58-07 
II 

870 

10  Dec.  24 
1  1  Jan.     6 

18 
Feb.     3 
4 
13 

Mean 

871* 
9  Feb.   1  8 

22 
26 

27 

Mar.    3 
Dec.  30 
13  Feb.     7 

9 

10 

13 
16 

27 
Mean 

9-52 
4          34 

12-20 
11-67 

20-77 
33 

46 

47-07 
47-51 

47-29 

50 

13-19 

12-36 

14-53 
15-32 

15-63 

877 
13  Feb.   13 
28 

Mean 

50-34 

4 
10-89 
10-98 
iQ'66 
10-58 
10-86 

28 

32-46 

48 
38-28 

38-64 

39  26 
40-53 

14 

864 

ii   Dec.  22 

25 
12   Jan.      i 
26 
Feb.   i  o 

Mean 

H-94 

4          34 

22-98 
22-60 
22-77 
22-71 
22-36 
22-45 

26 

37-76 
4 

13-65 

13-24 
13-56 
13-66 

I3-53 
4 

32 

13-4° 

'3-95 
13-62 

14-23 
13-64 

1379 
14-15 

13-82 

32 

47-33 
47-17 

33 

46-59 
46-89 
46-95 
46-34 

35 

47-66 

47-26 

46-41 
43-40 

47-25 
46-41 

46-54 

878 

9  Jan.   1  1 
29 
Feb.     4 
5 
13 
17 

Mean 

10-79 

4 
38-13 

4 

28 

28 

57-06 
57-28 

57-55 
57-39 
57-49 
57-39 

38-51 

19 
36-95 

40 

53 

24 

13-49 
13-36 

14-77 
15-06 
15-01 

12-58 

865 

II   Jan.    27 

22-65 

4           35 

3-71 
3-89 

33 

14-2  1 

49 

5H5 
8-55 

4-41 

879 
13  Feb.     9 

10 

13 
Mean 

866 

10  Jan.    14 

15 
Feb.     4 

23 
25 

Mean 

46-69 
37 

46-56 

3 

18-14 
19-52 

3-80 

4          35 

H79 
I4-95 
15-10 

15-52 

23 

57-28 
60-55 
57-24 

6-H 

59 

59'99 
60-34 

57-65 
56-64 
58-06 

872 

13  Jan.      8 
10 

Mean 

880* 

6  Dec.  21 
24 
29 
7  Jan.     3 
5 
23 
25 
Dec.  27 
8  Jan.    22 

Mean 

4 

57-36 

29 

27-52 

27-39 
27-38 

27-38 
27-32 

27-32 
27-50 
27-66 

2774 

27-56 

47 

14-05 

0 

3778 
38-86 
38-27 
40-15 
40-41 
38-25 
39-23 
40-40 

38-93 
39-21 
38-20 
40-06 
37-50 

867 

9  Jan.    I  I 

29 
Feb.     4 

5 
13 
'7 
12   Dec.   13 
13  Jan.      2 
8 
10 
16 

Feb.     7 
Mean 

4 

33 

1-66 
1-84 
1-42 

37 

18-83 

14 

15-89 
9-62 
10-29 

873 

13  Jan      2 

8 

10 

Mean 

4 
49-87 
49-65 
49-58 
49-65 

,-64 
33 

49 
15-36 
14-88 
14-71 
16-16 

11-93 
3 

15-52      14-95 

4          36 

21-25 
21-31 
20-82 

58-38 
33 

54 
62-46 

5777 
59-40 

874 
11  Dec.  22 

25 
12   Jan.      I 
26 

Mean 

881 

13  Feb.  10 

13 
16 

Mean 

27-48 

39-02 

49-69 

15-28 

21-13 

59-88 

48 
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Groombridge 
No. 

Mean  R.A. 

iSio'o. 

MeanN.P.D. 
iSio'o. 

Groombridge 
No.     ' 

Mean  K.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1810-0. 

Mean  N.l'.D. 

1  8  1  0  -Q. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

882 

ii  Dec.  22 

25 
12  Jan.      i 
26 
Feb.    10 

Mean 

4" 

54-"»4 

53-8° 
54-16 
54-09 
54-38 

36'" 

8 

41° 

5/:oi 
573 
4'47 
6-77 
7-12 

36' 

889 

1  1  Dec.  2  2 

25 
12  Jan.      i 
26 
Feb.    10 

Mean 

4h 

• 
24-01 
24-09 
24-04 

23-93 
23-99 

39m 

g 

47° 

54:45 
53-89 
54-28 
56-19 
55'4° 

44' 

896 

13  Feb.     9 

10 

13 
16 

Mean 

4b             *  fin 
41 

X                               8 

4573 
45-93 
45-80 

4579 

21° 

8' 

42-30 
42-08 
42-06 
42-79 

45-81 

4          42 

5-60 
579 

6-oo 

S'59 
5-24 
5'45 

36 

3-95 
1-85 
2-43 

4-57 
2-87 

3-8i 
4-86 

42-31 

34 

4'34 
2-80 
0-58 

4-97 
4-42 
4-23 
2-61 

54-11 
4 

37 

1478 
14-52 
15-24 

5-82 
37 

34 
49-62 
47-11 
47-57 

24-01 

4 
4r62 
42-54 
42-02 

4I-79 
.4I-43 

41-80 

40 

54-84 

16 

34-83 

35-07 
35-48 

337° 
36-1  1 

33-88 

32 

897* 

6  Dec.  25 
7  Jan.      3 
5 
25 
Feb.   8 

'5 

9  Feb.  5 

13 

i7 
18 

22 
26 

27 

Mar.     3 
Mean 

883 

12  Dec.   13 
13  Jan.    1  6 
Feb.     7 

Mean 

890 

1  1  Jan.    1  9 

27 
Feb.     i 
4 
'3 
16 
18 

Mean 

4 

14-85 

37 

46'53 
46-81 
46-53 
47-06 
46-45 
46-70 

44 

48-10 

28 

40-19 
37-84 
37-46 
41-10 
40-30 
40-96 

884 

9  Dec.  30 
10  Jan.    15 
Feb.     4 
17 
23 
2; 

Mean 

41-87 

4 
52-50 
52-67 
52-86 
52-08 
5174 
52-13 

40 

34-85 

16 

18-07 
16-58 
19-27 

i9'°5 

16-37 
18-89 

14 

89I 

10  Dec.  24 
ii  Jan.      6 
18 

'9 

27 

Feb.     4 
Mean 

892 

12  Dec.   13 
1  3  Jan.     2 
8 

10 

16 
Feb.     7 

Mean 

6-00       5-53 

4           42 

3''32 
3i-45 

3''39 
31-21 

3-48 

40 

27-26 

24-80 

27-34 
26-96 

3-42 
23 

4 

46-68 

38 

10-46 
10-47 
10-78 
10-41 
1  0-60 

37 

39-64 

29 

4I-95 
4I-95 

43-43 

43-25 
41-52 

898 
ii  Dec.  22 

25 
12  Jan.       I 
26 

Mean 

899 

10  Dec.  24 
1  1  Jan.     6 

Mean 

885 

12  Dec.   13 
13  Jan.      2 
8 
10 
16 

Mean 

52-33 
4 

4i 

5-89 
5-88 
6-17 

579 
5-95 
6-38 

18-04 
37 

27 

'S'97 
17-68 
18-80 
19-42 
15-61 
17-70 

3i-34 

4          42 

4>-36 
40-91 

26-59 

16 

18-55 
18-22 

I 

4 
24-32 
24-15 
24-49 
23-80 
24-21 
23-34 

10-54 
38 

16 

57-84 
60-25 
61-02 
56-1  1 
58-61 
56-83 

42-42 
2 

886 

10  Deo.  24 
1  1  Jan.     6 

18 

»9 

*7 
Feb.      i 

Mean 

4 

6-01 
41 

I2'OO 
I1-4I 
U'95 
H'54 
II-93 
II-70 

34 

I7-53 

29 

48-76 
46-52 

50-55 
50-08 
49-00 
49-I3 

41-14 

4           42 
58-11 
57''4 

'8-39 
13 

52-00  1 

893 

9  Jan.    1  1 

29 
Feb.     4 

5 
13 
18 

Mean 

894 

12  Feb.    10 

18 

23 
24 

Mean 

900 

13  Feb.   27 
28 

Mean 

24-05 
4 

38 

29-77 

29-53 
29-50 
29-46 
29-49 
29-64 

58-44 
44 

23 

42-57 
40-84 

4378 
45^3 

4370 

4'-95 

57-63 

4           44 

40-29 
40-54 

40-35 
40-29 
40-21 

40-58 

37 

54-32 

9 

7H7 
7-58 
7-02 
6-87 
9-46 
8-12 

887 

9  Dec.   30 
10  Jan.    15 
Feb.     4 
16 

i? 
23 

Mean 

901 

9  Dec.   30 
10  Jan.    14 

'5 

Feb.     4 
16 

'7 

Mean 

4 

14-80 
14-66 
H'53 
H'39 

II-76 
41 

46 

48-92 
46-54 
46-25 
47-27 

49-01 
15 

4 

29-57 

38 

45'92 
46-08 
46-15 

21 

43^5 

12 

42-45 
41-20 
42-46 

40-38 

4          44 

47-74 
48-86 

20 

7-75 

54 
57-66 
59-72 

888 

13  Feb.     9 

10 

16 

Mean 

14-60 
4 

41 

18-01 
16-81 

47-25 
13 

39 

37'4' 
36-72 

902 

13  Feb.    13 
24 

Mean 

895 

13  Feb.  27 
28 

Mean 

46-05 

42-04 

17-41 

37'°7 

48-30 

58-69 

I.KIX;KI;S  UK  GUOOMI;I:HH;K'S  OUSKUVA ruixs  OK  CIRUUMIMLAK  STAIJS. 


Gi'iiuaibridge             Mean  K.A. 
No.                        1810-0. 

Mean  N.l'.D. 
iSio'o. 

(iroombridge 
No. 

Mean  K.A. 
i  S  i  o  -o. 

Mean  N.  P.O. 
iSio'o. 

Groombridge 

No. 

Mean  K.A. 
1810  o. 

Mean  N.l'.D. 
iSio'o. 

"!I",                East.     '     West. 
1800+ 

1 
East     1    We.t. 

1800+ 

East. 

\\Vst. 

East. 

West. 

Dato 
1800+ 

East. 

West. 

East. 

West. 

903 

13   Kil..    13 

4"        44'" 
53-0. 

4          45 
52-51 
52-85 
52-24 

20°          56 

38-81 

21             19 
7-62 
5-'5 

910* 

6  July    16 
Aug.  13 

>7 

22 

Sept.    6 
Dee.   21 

*9 
7  Jan.      3 

23 
Feb.     i 

28 
Mar.   i  3 

20 
22 

23 
Apr.     5 

6 
8  Jan.      3 
28 
Feb.     4 
7 

10 

'4 
'9 

21 

Mar.     7 
16 
9  Mar.  •  8 

12 

'3 
1  2  Mut.    9 
Dec.   13 
1  3  Jan.      2 
8 

IO 

16 

24 
Feb.     7 

9 

IO 

16 

24 
27 
28 
Mar.     3 
7 
'7 
Dec.  26 
14  Feb.      i 

4 
6 

/ 

21 
23 

26 
28 

15  Jan.    ii 

12 

'5 
Feb.     2 

5 
'3 

Mean 

4" 

21-44 
21-59 

21-53 
21-68 

48'" 

9 

21-46 
21-50 

2  I  '60 

46" 

20-15 
16-92 
20-95 
17-99 
18-32 

18-08 
20-89 
19-28 

18-93 

17-59 
16-51 

17-68 
16-29 
'5'33 
I5-93 
19-61 
17-28 
15-83 
15-00 
17-42 
17-50 
18-96 

('2-38) 

>9"'3 
19-36 
17-69 
19-07 
18-94 
19-41 
19-76 
tfia 
20-63 
18-95 

'9*55 

21-40 

19-38 
18-83 
20-04 

28 

19-07 
19-62 
20-06 
19-20 

19-17 
18-42 
18-86 
1873 
19-56 
18-94 
18-77 
16-67 

17-66 
21-02 

2O'l  2 
19-36 

18-35 
21'01 
20-38 
20-32 
1870 
18-95 
'9'55 

'975 
19-03 
19-96 
18-55 

'9'93 
19-62 

910*  S.P. 

6  June.  1  6 
'9 
23 
28 

3° 
July   14 

•7 
Mean 

4" 

21-28 
21-29 
21-48 

21-28 
21-40 

48'" 

21-35 
21-22 

-46°            28' 

904 

1  3    Frl  i.      o 
10 

16 

Mean 

2'"35 

4 

32-48 

33''5 
32-87 
32-92 

33-12 
33-20 

32-53 

21-29 
48 

32-86 

16 

22-63 

2474 
24'3S 
25-07 

25/47 
26-97 

(30-07) 

25'43 
26-49 

19 

25-8, 
25-67 

4           46 
34"42 

34'22 
34-3I 
34-03 
33'9° 

6-67 

29            51 

13-00 
11-97 

(7-38) 
9-30 
10-44 

977 
11-99 
1  1-30 
10-47 
io"6o 

911 

9  Feb.   22 
26 

27 
Mar.     3 
Dec.  30 
10  Jan.    1  5 
Dec.  24 
1  1  Jan.     6 
18 
'9 
*7 
Feb.     i 

Mean 

90S* 

6   Dee.  24 
29 

7   Jan.      5 
Feb.     8 

15 
8  Jan.      3 
9  .Ian.    I  I 

29 
Feb.     4 

5 
Mean 

34"'4 

4           47 
16-36 
1591 
15-89 
15-86 

I5-94 
15-88 

9-84       11-56 

50          54 
26-96 
23-94 
25-70 

25-35 
26-93 
24-91 

25-63 

50          38 

51-11 

4952 
48-14 
46-30 
48-92 
48-85 

4*  -8  1 

13           47 

44-46 
44-26 
43-33 
43"3  ' 

906 

I  I    Fel>.      4 
!  ; 
16 
18 

"9 

22 

Mean 

32-90 

4 
13-26 

32-90 

49 

1279 

13-05 

'3'34 

13-08 

49 

56-13 
56-10 

5477 

54-44 
55'93 
54-5I 

25-74 
12 

55-22 
54^4 
54'5° 

912* 

7  J;,n.      5 
18 

25 
Feb.     8 
9  Jan.    1  1 
29 
Feb.      4 
Mar.     8 

12 

'3 

Mean 

'5'97 

4          47 
1877 
18-81 
18-61 
18-93 
18-76 
18-85 

907 

1  1    Fel  >.     4 

13 
16 

18 

'9 

22 

Mean 

13-22 

4 

40-38 

40-36 
41-04 

13-07 

49 

40-21 
40-16 
40-30 
40-26 
40-50 
4071 
40-31 
40-63 

55-3I 

t 

31 

37-01 
37-76 
37-44 

39'63 
37-46 

18 

3670 
39-44 
36-45 
37-55 
38-14 
37-76 
40-35 

» 

913 

8  Feb.     4 
'4 

21 

9  Feb.     5 
13 
«7 
10  Feb.     4 

21 

23 
25 

1  1    l-'tsb.     3 

4 

Mean 

18-79 

4          47 

61-18 
6o'o6 
60-24 

908 
12  Dec.  1  1 

13   Jan.       2 
8 

IO 

16 

Mean 

60-36                    43-58 

4          48         3i          25 
6-92                  42-38 

909 

i  i    Feb.      3 

40-59 

40-38 

38-07 

21-56 

2I-J2 

18-55 

19-29 

50 


LEIJGEHS  OF-GROOMBKIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groouibridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R.A.               Mean  N.P.D. 
1810*0.                         1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West 

East 

West. 

Date 
1800+ 

East.         West 

East.          West 

914 

10  Feb.     4 

17 

21 
23 
25 

II   Feb.     3 

4 

Mean 

4h 

42-78 
43-08 

49m 

42-59 

43-32 
42-90 
42-86 
43-46 

31° 

33'4» 
34-34 

15' 

II 

3.573 

35^9 

37-87 

35-07 
36-50 

921 

ii  Feb.  13 
16 

18 
'9 

22 
27 

Mean 

4h       5im 

.4                                     3 

49-52 

4977 
49-83 
49-58 
49-89 
49-71 

38° 

'  5  :94 
12-41 

"3-46 
14-16 
12-58 
14-06 

40' 

<)2$*(conM.) 

1  1    Mar.     2 

'3 
16 

'7 
12  Mar.     9 
13  Jan.      2 
M;ir.     3 
7 
'7 
14  Feb.   26 
28 
1  5  Jan.    1  1 

12 

15 
Feb.     2 

5 
13 

Mean 

4"       53m 

i                        g 
t 

49°              2 

1  1-16 
•  1-76 

12-02 
13-10 

11  -60 

978 

8*78 

9-93 
10-39 
10-29 
10-98 
1  1-26 

9H4 

8-85 

I  I  -01 

"•33 

•-•37 

49-72 

4          52 

9-52 
9-64 

9-34 

13-74 

38 

(14-84) 
9-01 
10-23 

34 

20 

0-15 
4-12 

42-93 

4 

0-26 
0-04 

0-27 

0-12 
0-42 

43'°3 
50 

33-88 

48 

48-3* 
47'46 
47-36 
48-21 
49-12 

36-17 
50 

922 

J  I    Feb.    1  3 

16 

27 
Mean 

915 

ii  Dec.  22 

25 
12  Jan.      i 
26 
Feb.   10 

Mean 

9-50 

4          52 

13-70 
13-82 

9-62 
40 

923 

13  Jan.    1  6 
Feb.     7 

Mean 

12-68       12-67 

4          53 

16-65 
16-56 
16-64 
16-79 
16-91 

11-13         9-60 

47           5 

53-83 
55-75 
54-67 
55-64 
57-10 

O-22 

4 
2I-87 

21-68 

21  -92 

50 

48-09 
44 

I2'l8 

I3-74 
12-46 

30 

926 

ii  Dec.  22 

25 
12  Jan.      i 
26 

Feb.    10 

Mean 

916 

12  Feb.  23 

24 
Mar.     i 

Mean 

13-76 

4          53 

2-69 
2-93 
2-97 
2-35 

15 

42-70 
45-44 
45-4i 
47-69 

2-14 
42 

924 

14  Feb.      I 
6 

7 

21 

Mean 

21-82 

4 

5i 

20-35 
19-94 
20-19 

12-79 
40 

13 

62-20 
5870 
58-19 

16-71 

4          54 
50-10 

50-14 
50-76 
50-77 

55-40 

36           33 

9'57 
9-89 
10-40 
10-59 

917 

1  3  Jan.      8 

10 

16 
Mean 

927 
ii  Dec.  22 

25 
12  Jan.      i 
26 

Mean 

2-74 

4         53 
12-48 
12-80 
12-74 

12-71 
12-65 

| 

45-3I 
49 

10-64 
10-51 
10-88 
9-88 
10-31 

11-44 

9^6 
12-80 
11-35 
1  1-96 
ii  54 

2 

974 
12-08 
9-40 
8-13 
9-S3 
8-61 

7-42 
8-99 
(6-08) 
9-23 
(5-27) 
9'57 
7-80 

10-88 
io'6i 
10-26 
8-26 

10-83 
9-71 

10-21 

10-47 

925* 

6  Dec.  21 
24 

25 
29 
7  Jan.      3 

5 
18 
23 
Feb.      i 
8 
'5 
23 
28 
Mar.    13 
23 
Apr.     3 

5 
6 
8  Jan.      3 
9  Dec.  30 
10  Jan.    14 

15 

Feb.     4 

J7 

21 
23 

25 

1  1   Feb.   1  6 
18 

'9 

22 
27 

4 

23-07 

20'l6 

51 

23-11 
23-48 
23-25 
23-24 

43 
53-22 

59-70 

21 

5174 
52-40 
51-10 
52-80 

50-44 

4          54 

5370 
53-88 
54-46 
53-88 
54-08 
53H4. 

10-11 

16          58 

29-01 
32-87 
29-20 

28-57 
27-98 
31-08 

918 

i  2  Feb.   24 
1  3  Feb.     9 

10 
l6 

H 
Mean 

928 

10  Dec.  24 
1  1  Jan.     6 
18 

'9 

27 
Feb.     3 

Mean 

23-07 

4 

3i-i3 

30-50 

30-93 
31-30 

23-27 

51 

30-97 

53-22 

ii 

i  i'i6 
11-87 
11-89 
12-62 

9  "4  5 

52-01 

• 
I 

13-18 

919* 

8  Jiiu.      3 

»7 
28 
Mar.     7 
9  Feb.    1  8 

22 

Mean 

53-9I 

4           54 

53'57 

5375 
54-18 

-979 

37          57 

54-31 
50-92 

52-92 

929 

14  Feb.     4 
6 

7 

Mean 

53-83 

4          55 
53-02 

53-20 
53-68 

5373 
53H6 
53-4z 

52-72 

27          33 
41-51 
43-62 

44-03 
43-07 
44-16 
4f38 

30-97 
4 

30-97 

51 

41-33 
40-61 
41-58 

1  1-40 
40 

13-18 

i? 

57'27 
52-70 

57-03 

930 

8   Feb.     4 

10 

'4 

'9 
9  Jan.    1  1 

29 
Mean 

920 

13  Jan.      8 

10 

Feb.     7 
Mean 

41-17 

55-67 

53-4I        53-44 

43-06      42-77 

OK  GKOOMHUIDHE'S  OHSKKVATIONS  OF  CIHCUMTOLAR  STAI.-S. 
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Groombridift.- 
No. 

-Mean  R.A. 
iSio'o. 

Mean  X.l'.D. 

i  Sio'o. 

Groom  bridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  X.l'.D. 
iSio'o. 

Uioombritlge 
No. 

M.'uu  K.A. 
1.810-0. 

.Mean  N.KO. 
iSio'o. 

Date 
1800+ 

East 

West. 

East. 

West 

1UI 

1800+ 

East 

West. 

East.         West 

1 

Date 

iSoo  + 

East 

West 

East 

West. 

931 

10    I>tv.     24 
11     .hill.        6 

IS 

'9 

27 
Feb.     4 

MC:III 

4" 

27-98 
25-98 
27-06 
26-63 
27-60 
26-55 

56'" 

11° 

33:9° 
34-07 
36-08 
34-20 

34-43 
3276 

48' 

938 

1  1  Dec.   2  5 

12  Jan.      i 
26 
Feb.   i  o 

18 

Mean 

939 

13  Jan.     2 
8 

10 

16 

Mean 

4" 

3l'*4 

30-94 
30-96 

3>'34 
31-19 

59m 

• 

37           i' 

39-53 
40-88 
42-40 
40-95 

40-33 

946* 

6  June  14 

19 
July    1  1 

14 
16 
26 
28 
Aug.  13 

i? 
18 
Sept.    6 
Dec.   25 
29 
7  Jan.      3 

5 

18 

23 
7  Feb.      i 
Mar.  13 
15 

20 
22 

23 

Apr.     3 

6 

'9 
26 

June  14 

27 
28 
July     9 
26 
Aug.   15 
8  June  25 

29 
July     4 

9  Mar.   19 

2? 
June  25 
10  Mar.   18 

20 

22 

June  24 
JUec.  24 
1  1  Jan.     6 

18 

19 

24 
27 
Feb.     3 

13 
16 
Ii 

19 

22 

27 

Mar.     i 

2 

June  15 
Dec.  22 

25 
12  Jan.      i 
26 
Feb.  10 
18 
23 

5" 

I 

2'" 

8 
* 

44 

3-''58 
35-45 

35-25 
35-8' 
35'96 
35-33 
37-28 

36-49 
35-91 
33'n 

36-87 

3r39 
32-88 

36-72 
33-46 
35'n 

37-35 
37-94 
35-35 
3671 
35-55 
37-12 
37-ii 
36-53 

36-79 
36-10 

37-36 

36-55 
36-32 

33-64 
36-46 
(43-28) 
36-09 
36-92 
36-5. 
3574 
37-50 
36-92 
34-87 
35-98 

12' 

3673 

36-07 

34-91 
36-16 
33-91 

3576 
35-y4- 
34-16 
35-9I 
36-65 

33-I9 
33-20 
32-36 

3379 
33-87 
38-36 
36-28 

34-37 
35-75 
32-96 

34-37 
34-64 
(32-30) 

37-52 

35-77 
36-16 

35-6i 
(3I-42) 

3I-13 

4 

59 

42-00 
42-27 
42-01 
42-01 

40-82 

43          15 
62-64 
577i 
57-I4 
60-39 

26-97 

4 

35-24 
35-41 
35-i6 
35-65 

56 

35-42 
35-67 
3568 

34'*4 

43 

14-72 

«5'55 

16-39 

17-50 

17 

15-76 
17-72 
14-06 

932 

12    Feb.    23 

24 

Mar.      I 

9 
13  Jan.      2 
8 
16 

Mean 

5 
26-57 
26-55 
26-54 
26-71 
26-49 
26-43 

42-07 

0 

59-47 

5i          45 

17-02 

17-93 
15-90 
16-72 

I5-54 
14-58 

940* 

1  1   Feb.   1  3 
16 
18 

'9 

22 

27 

Mean 

35-37 

4 
40-86 
40-39 
40-62 
40-82 

35-59 
56 

16-04 

36 

8-89 
10-30 
9-15 
i  roi 

15-85 
48 

933 

1  1     Dec.     22 

2    -N 

12     .hill.          1 
26 

Mean 
934 

12    1  <;b.    24 
13    .1:111.        2 
8 

Mean 

935 

13    Feb.   27 
28 

Mean 

26-55 
5 

i 

12-23 
1  1-65 

16-28 

47          49 
1  1-04 
10-43 

941 

13  Feb.  27 
28 

Mean 

942 

13  Feb.   16 
24 

Mean 

40-67 

4 
35-46 

57 

35'45 
35'7° 

9-84 

43 
4065 

18 

39-87 
39-I5 

5 

11-94 

i 

3275 
32-75 

10-74 

47          45 

35'72 
34-/I 

5 

32-75 

2 

2-39 
2-19 

•  35'" 

47          42 

H'93 

'4'75 

35-46 
4 

35-58 

58 

35-52 
35-49 

40-65 
47 

39'5' 

51 

2-08 
i-37 

943 

13  Feb.  13 
16 

Mean 

5 
18-16 
I7-9S 

18-71 
18-84 

2-29 
2 

19-53 

14-84 

4          56 

(59-05) 
55^5 
55-13 
55-20 

53-73 
5477 

4 

35'5' 

59 

2-47 
2-46 
2-26 

43 

1-73 

23 

I9-54 
15-72 
16-44 

944* 

7  Jan.    25 
l-Vb.     8 
'3 

15 
23 
8  Jan.      3 

Mean 

936 

13  Jan.    10 
Feb.    13 
16 

Mean 

4 
12-05 
11-63 
12-14 
1  1  -60 
11-76 
11-68 

2-40 
59 

ii 

24-44 
24-07 
25-25 
22-23 
22-82 
23-22 

17-23 
54 

18-42 
5 

24-13 

'9'53 

2 

H'31 

24-08 
24-02 
24-05 
23-99 

55-I9      53-73 

43          48 

55-78 
57-12 
57-20 
56-19 

56-35 
(6.-u) 

937 

10  I)cc.  24 
II  Jan.     6 

18 

19 

27 

Feb.     4 
Mean 

945 

9  Jan.      1  1 

29 
Feb.       4 

5 

ii 

22 

Mean 

u-8i- 

23-67 

24-13 

24-09 

56-53 

24 

52 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  H.A. 
iSio'o. 

iican  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombriilge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Date 
iSoo-f 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

946  (ronid.) 

12  Mar.     i 

9 
'3 
'5 

\l 

June  13 

'4 
28 
13  Feb.  28 
Mar.     3 
7 
'7 
26 

3' 
14  Dec.  15 

16  Jan.  28 
30 
Feb.     4 
1  1 

21 

Mean 

h                  m 

3                             8 

44°           12' 

37-18 
3477 

35-64 
36-19 

35-45 
34-06 

36-23 

35-62 

35-97 
34-56 
35-46 
36-90 
36-63 
35-86 
36-80 

3679 

37-02 

950 

9  Dec.  30 
i  o  Jan.    l  5 
Feb.     4 

17 

21 
23 

Mean 

5h 

s 

3m 

6!59 
6-40 
6-47 
6-13 

6-59 
6-55 

32°          6' 

16-29 
15-60 
15-82 
16-42 
17-02 
16-99 

957 

1  1   Feb.     3 
4 
'3 
16 

'9 
Mean 

5" 

30-07 
29-91 
29-90 
29-78 
30-16 

6m 

43° 

55-96 

56-08 
56-30 

14' 

29-96 
5 

13-67 

7 

13-47 
I3-38 

13-27 

32 

25-87 

39 

26-54 
26-82 
24-87 
27-86 
26-19 

5 

6-46 

3 

21-97 

22-00 

16-36 

47          32 

57-27 
62-15 

958 

9  Jan.    1  1 

29 
Feb.     4 

18 

22 

Mean 

951 

13   Feb.    1  6 
24 

Menn 

952 

13   Dec.   26 
14  Feb.      i 

4 
6 

7 
Mean 

953 

12  Feb.   23 

24 
Mar.     9 
13  Jan.      2 
8 

10 

,6 
Mean 

5 

3-21 

3-49 
3-68 

378 

21-99 
4 

15          53 

30-89 
32-37 
33-23 
31-20 

3^79 

13-67 
5 

22-26 

22-39 
22-65 
22-65 

8 

22-47 
22-53 

25-87 
48 

58-50 
60-55 
59-11 

58-78 

26-46 

23 

58-42 
58-91 

959 

10  Feb.   23 

25 
Dec.  24 
1  1    Jan.      6 
18 
'9 

Mean 

5               2 

40-04 
39-97 

40-08 
40-01 
40-20 
40-12 

4.0']  2 
40-42 
4O-OI 
39-89 
40-II 
40-25 

36-16       35-23 
-44           12 

3-51 

5 

42-37 
42-45 
42-62 

4 

42-42 

42-40 
42-56 
42-88 

32-10 

47          25 

42-67 
44-80 
43-6i 
43-89 
43-32 
43-60 
42-17 

946*  S.P. 
6  June  1  6 

22 
28 
30 

July     7 
H 

17 

Aug.    22 

Sept.    6 
8 

21 

Mean 

22-49 
5 

22-50 

12 

2-83 
3-07 

59-24 
36 

58-67 

35 

37-57 
36-18 

960 

13   Jan.    1  6 
Feb.      7 

Mean 

5 

2-95 
12 

15-84 
15-48 
15-92 

27 

36-88 

6 

39-31 

37-62 

39-79 
39-56 

39-05 

42-48 

5 

47-42 
47-40 

47H8 
47"?  7 

42-57 
5 

43-69      43-25 

50           5 

3-58 
2-67 
2-66 
2-91 

3-50 

961* 

9  Dee.  30 
10  Jan.    15 
Feb.     4 
'7 

21 
23 

Mean 

954* 

8  Jan.   17 
28 
Feb.     4 
7 
H 

Mean 

40-IO         40-II 

5           2 
40-94 

40-98 

47          28 

29-25 
29-30 

947 

13  Feb.    10 
'3 

Mean 

47-45 

5 
15-69 
15-67 
15-71 

1574 
15-83 

6 

3"o6 

45           47 

19-40 
19-85 
20-24 
21-05 

5 
20-86 
20-36 
20-48 
20-49 
20*71 

'575 
12 

15 
16-46 
17-30 
18-87 
17-88 
17-97 

39-09 
50 

40-96 

5           2 

60-04 

59-96 

59-54 
59-95 
59-92 

29-28 

15          38 

59''4 
61-00 
60-55 
58-69 
60-87 

955 

1  1    Dec.   2  5 
12  Jan.       1 
26 
Feb.    10 
18 

Mean 

962 

13  Dec.  26 
14  Feb.      i 

4 
6 

7 
Mean 

948 

13  Dec.  26 
14  Feb.      i 

4 
6 

7 
Mean 

15-73 

5 

2475 

6 

24-28 
24-86 
25-99 

24-45 
22-24 

19-99 

20-58 

5 
31-63 
31-69 

3172 
31-70 
31-65 

13 

17-70 

6'39 
9-64 

8-84 
6-94 
6-47 

57 

59-88 

5           3 

2-27 
2-40 

60-05 

.47          33 

49-71 

956 

7  Feb.   13 
9  Dec.  30 
10  Jan.    i  5 
Feb.     4 

'7 

21 

Mean 

4          49 

27-85 
26-32 

27-45 
24-52 
27-24 
2974 

963 

10  Dec.  24 
ii  Jan.     6 
18 

'9 
Feb.     3 

Mean 

949 

13   Feb.    10 
24 

Mean 

2-34 

47-58 

H'75 

24-36 

27-85      27-05 

31-68 

7-66 

I.KlKlK.liS    OK    <;UO<I.MI:KI|".K'S    UlisKKVATlOXS    OK    ClRCUMl'OLAH    S'l'AliS. 
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\    GroombriilL't- 
Xo.     ' 

.M.-.Mi  i:..\. 

iSio'c. 

.Mean  X.P.L). 
iSio'o. 

<i:i><>mbriilt;<' 
No.     ' 

M.MII  R.A. 
1810-0. 

Mean  N.P.U. 
iSio'o. 

Groombrids'e 
No. 

-Mian  R.A. 
iSio'o. 

SleanN.l'.L). 
1810*0. 

D«U 

1800+ 

East.         \\Vst. 

Enst. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East 

West 

East 

West. 

964 

10    l>ec.    24 
ii   Jan.      6 
18 

'9 
Feb.     3 

Mean 

965 

ii  1  ' 

12  Jan.      i 
26 
Feb.    1  8 

Mean 

5''           13'" 

337* 
3413 
34'°5 
J4'«4 
33-95 

41° 

S7%S 

56-86 

55-72 
55-66 
55'37 

47' 

971 

13  Jan.     8 
16 
Feb.     7 

Mean 

5"        IS"1 

SzW 
52-17 

52-47 

36° 

49 

3:'io 
0-90 
1-25 

978 

ii  Dec.  25 
12  Jab.      I 
26 
Feb.  1  8 
24 

Mean 

979 

13  Feb.   1  6 
24 

Menu 

5" 

44'9* 
44-82 

45-36 

45''4 
44-90 

I7m 

| 

40° 

SS'J' 

58-11 

57-69 

57-49 
56-30 

45' 

52-37 

5          16 

13-50 
13-21 
13-25 
12-90 
13  52 

38 

56-59 
57-65 
58-67 
58-64- 
58-22 

'75 
52 

34-04 

5            13 

60-01 
59-61 
59-61 
59-72 

56-25 

46 

4076 
42-26 
44-15 
4*'54 

48 

972 

11   Feb.     3 
4 
'3 
16 

'9 
Mean 

45-03 
5 

17 

49-05 
48-91 

56-98 
50 

7 

52-00 
52-06 

5 

24-99 
25-08 

25-02 
25-06 

48-98 

18 

5i 

23-00 
21-58 
21-55 
21-13 

52-03 
50 

13-28 

5          16 

18-71 
18-87 
19-07 
18-81 
18-74 
18-67 

57-95 
32 

55 

50-68 

5073 
50-49 

4973 
50-46 
50-31 

5974 

5           14 

24-18 

23-90 

24-50 

24'23 

4Z-43 
IS 

31-18 
31-98 
31-89 

6 

32-92 
3364 
32-52 

980 

1  1  Jan.      6 

18 

'9 

27 

Mean 

973 

9  Dec.  30 
10  Jan.    15 
Feb.     4 

'7 

21 
23 

Mean 

966* 

9  -Ian.    i  i 
Feb.     5 
18 

22 
26 

2~ 

Mean 

967 

I  ^   .Km.      8 
16 
Feb.     7 

10 

'3 
Mean 

968 

•b.    10 
'3 

Meau 

25-04 

5 

43*« 

42-51 

43-03 
42-81 

18 

21-82 

16 

53'9* 
57-33 

57-39 
56-14 

8 

981 

13  Dec.  26 
14  Feb.     i 

6 
Mean 

18-81 

5          16 

60-  1  1 
59-89 
59-81 
60-02 
597* 

39 

3-44 
7-66 
6-06 

7-49 
8-60 

50-40 
8 

24-37       24-04 

5           14 

33-56 
33'62 
33-92 
33'3' 
33'36 

31-68 
36 

33-03 

44 
32-05 
32-02 
30-11 
32-26 
31-20 

974 
11   Feb.     3 

22 

27 

Mar.     2 
3 

Mean 

42-87 
5 

5373 
53-55 

18 

53-88 

53-92 
53-96 

53-48 

56-20 
25 

18-54 
18-67 

59 
19-10 

17-77 
19-80 
18-01 

982 

9  Jan.    29 
Feb.     4 

5 
18 

22 

27 

Mean 

59'9  1 

5           17 

i"43 

I'I2 

''57 
1-62 

6-65 

38 

29-91 
32-20 

33-09 
32-01 

55 

33-55 

5          IS 

28-43 
27-99 

37 

3'"33 

0 

24-91 

2  I  '2O 

975 

i  i    Feb.     4 

'3 
16 

•9 

Mean 

53-64       53-8i 

5          19 
58-41 

58-43 
58-21 
58-48 
58-58 
58-51 

1  8-61       18-67 

48               2 

39-23 
37-28 
3968 
39-08 
38-22 
37-44 

983 

12  Feb.  24 
Mar.    9 
1  3    Jan.     2 
8 

10 

16 

Mean 

28-21 

5          15 
29-54 
29-66 
29-63 

29'53 
29-50 

47 

2-76 
4-67 

5-52 
6-67 
5-06 

23-06 

54 

1-44 

5          17 

25-64 
25-82 

31-80 
50 

20 

7-20 
9-99. 

969 

ii    Iii-c.   25 

12    ,l;in.        1 
26 

i.     IS 

*4 
Mean 

970 

!C.     26 

..          I 

4 

••in 

976 

13  Jan.    10 
Feb.  10 

Mean 

2573 

5          17 

32-39 
32-24 
32-62 
32-59 
3» 

50 

8-60 

58-42      58-45 

5             21 

0-33 

o-33 
0-50 
0-32 

o'57 
0-45 

38-26        38-61 

35          42 

5272 
50-85 
52-50 
54-11 
53-69 
51-67 

29-57 

5           15 
32-98 

32-59 
3299 

4'94 

15 
18-95 
19-11 

21-87 

53 

977 

13   .Ian.      2 
IO 

Fell.    10 
16 
24 

Mean 

20 

14-81 
13-12 

I  I'I2 
,,-65 
13-20 

984 

I  i    J)ec.   25 
12  Jan.      i 
26 
Feb.    10 
18 
23 

Mean 

32-85     ' 

19-98 

32-54 

12-78 

0-42 

52-59 

978.   ProbuMy  tip  .  ,  wlnrh  form  tin-  pair  2  718. 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIBCUMPOLAB  STARS. 


Groom  bridge:            Mean  R.A. 
No.                       iSio'o. 

Mean  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
i8io'o. 

Groombridge 
No. 

Mean  R.A. 
1  8  1  o  -o. 

Mean  N.P.D. 
iSio'o. 

Dai-p 
,-£5-.        :     East.         West. 

East.        West. 

Date 
1800+ 

East. 

West. 

Kast. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

985 

9  Jan.    1  1 
Feb.     4 
18 

22 

27 

Mar.     3 
Mean 

51'          2Im 

24-1  1 
2378 
24-51 
24-32 
23-76 

33°         39' 

9"  1  8 
'    8-49 
8-16 
9-46 

IO'2I 
8-69 

991 

12  Feb.  24 
Mar.     9 
13  Jan.     2 
8 

10 

16 
Mean 

5" 

36!45 
3671 

23'" 

36-63 
36-58 

36-56 

49° 

16-58 
15-11 

57' 

16-64 
14-10 
15-40 
13-07 

999 

9  Feb.     5 

22 
26 

27 

Mar.     3 
8 

Mean 

5" 

4-74 
41-10 
41-70 
41-22 
41-58 

26m 

41-14 

28' 

11-82 
(16-82) 
12-90 
1  1-70 
11-58 

38' 

13-89 

24-20       23-96 

5         21 

24-57 
24-25 

25-26 

24-71 

9-46         8'6i 

15            30 

373 
2-23 

3-57 
3-84 

36-58 
5 

23 

51-52 
5176 

5I-44 
51-48 

15-85 

14-80 

47 

32-20 

34-92 
3276 

33-29 

41-47 
5 

41-14 

26 

42-27 
42-30 
42-15 

1  2"OO 
46 

'3-89 

43 

16-58 
14-99 
15-68 

986 

1  3  Dec.  26 
14  Feb.      i 

4 
6 

20 

Mean 

992 

13  Feb.     7 

•13 
16 
Mar.     3 

Mean 

1000 

1  3  Jan.      2 

8 
16 

Mean 

5 
13-98 
14-64 

14-50 
H'57 

5>'55 
24 

14 

('3'73) 
21-35 
21-65 
19-32 

33-29 
23 

5 

42-71 
42-63 

42-24 
26 

14 

2077 
20-23 

'575 
13 

24-70 

5         21 

5574 

55'9- 

(56-46) 

5578 
55-86 
5579 

3'35 

42           25 
34-60 

3499 
35-57 

34-55 
33-28 

3279 

993 

13  Dec.  26 
14  Feb.      I 

4 
6 

Mean 

1001 

14  Feb.      i 
6 

Mean 

987 

ii   Feb    16 
is 
«9 

22 

Mar.    •  i 
Mean 

42-67 

5 

54-84 

5 

26 

26 

55-81 
55-81 
56-15 

55-59 
5576 
55-86 

20-50 

35 

3-10 

33 

17 

• 

32 

7  '7? 

6-22 
6-97 

7'So 

7^4 
6-83 

14-42 

5 

18-84 
18-99 
18-90 
18-86 
19-13 

24 

20-77 

40 

5°73 

5^-44 

51-80 

42 

1002 

1  1   Jan.   27 

994 

II   Dec.  25 
12  Jan.      i 
26 
Feb.    10 
18 

Mean 

55-82 

5             22 

53-92 

53-90 
53-62 

53-86 

C  -3  *OC 

5  3  "97 

34-30 

28              10 

547° 
57-02 

54-95 
56-13 

53-60 

988 

9  Jan.   29 
Dec.   30 
10  Jan.    15 
Feb.     4 

17 

21 
23 

Mean 

1003 

9  Dec.  30 

10  Jan.    15 
Feb.     4 

17 

21 
23 

Mean 

18-94 

5 

56-29 
56-07 
56-26 

56-53 
56-21 
56-18 

25 

51-72 

36 

4709 

47-80 

47-03 
46-67 
46-12 
47-04 

36 

995 

ii  Feb.    1  6 
18 

22 

27 

Mar.      i 
Mean 

5 
7-06 
6-54 

6-,  5 
9'94 

28 

6-60 

3 

49-16 

50-28 

49-39 
50-21 

15 

49-05 

5  3*^3 

5         23 

3-89 
3'4' 
3-38 

3'53 
3'4- 

55-20 

33          45 

56-60 
57-26 

57-52 
57-26 
57-96 
58-53 

1004 
7  Feb.   13 
'5 

23 
8  Jan.      3 

17 

28 

Feb.     4 
Mean 

989 

9  Jan.    1  1 
Feb.     4 
18 

22 

27 

Mar.     3 
Mean 

56-26 
5 

5 

5 
21-84 

22-03 

26 

10-73 

26 

21-53 

26 

21-84 
22-06 
2174 

22-OI 

46-96 
5i 

46 

48-50 
48-28 

34 

34"01 

37 

2-47 

47 

49-58 
51-32 

48-58 
47-80 

996 

13  Feb.   16 

997 

13  Feb.    16 

7-42 
5 

16-54 

16-54 
17-07 
16-66 

6-60 
28 

16-69 

16-73 

49-67 
35 

39-08 
38-44 
3876 
37-7S 

49-05 

14 
40-31 
40-29 

3-55         3-56 

5          23 

23-99 
23-92 
23-80 

2375 

57-92      57-13 

38          41 

39-66 
40-25 

1005 

10  Feb.  25 
Mar.    2 
1  1   Jan.    1  8 
'9 

27 
Feb.     3 

Mean 

998 

12  Feb.  24 
Mar.     9 
13  Jan.      2 
8 
10 
16 

Mean 

990 

1  1  Jan.     6 

18 

27 
Mean 

23-87 

39-24 

21-94 

21-91 

48-39 

49-32 

16-70 

16-71 

38-52 

40-30 

LKIKSEKS  OK  GBOOHBBlDOE'a  OBSERVATIONS  OF  CIKCUMPOIAR  STAHS. 
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Groonibi'iclee 
No. 

Mi.ui  K.A. 
iSio'o. 

-Moan  N.I'.  L). 
iSio'o. 

UreomDridn 

No. 

Menu  K.A. 
1810-0. 

Meau  N.P.U. 
1810-0. 

Groom  bridge 
No. 

Moan  K.A. 
i8io'o. 

Mcuii  N.I'.D. 
iSio'o. 

Date 

1800+ 

East 

West. 

East 

\V,.St. 

Date 
1800+ 

East 

West. 

East         West. 

Date 
1800+ 

East. 

West. 

East 

West 

IOO6 

13   Feb.  24 
Mar.     3 
7 

Mean 

IOO7 

1  1   Dec.   2  5 
12  Jan.      i 
26 
Feb.   10 

Mean 

1008 

13   Feb.  24 
Mar.     3 
7 

Mean 

5" 

a 

28'" 

29-48 
29-44 
29-37 

51°           55 
36-98 

1014 

13  Jan.    1  6 
Feb.     7 

Mean 

5" 

30"' 

33-35 

40°             32 

H                                  ft 

4-8*7Q 

1021 

1  1   Mar.    2 
4 

Mean 

5" 

49-30 
50-01 

34m 

H 

38° 

32-86 
30-74 

42' 

tt 

5 

30 

42-98 
43-11 
43-09 
43''3 
43-I4 

48-58 

33          10 

21-13 

20-29 
19-42 
21-54 
20-63 
22-48 

49-66 
5 

33-23 
32-87 

35 

33-24 
33-07 
33-04 
32-93 

31-80 
31 

30-33 
32-12 

6 

32-08 
31-36 
31-89 

5 

5-53 
5-5° 
5-42 
5-52 

29 

45 
29-24 

30-57 
32  -n 
32-82 

36-15 
15 

1015 

9  Dec.  30 
10  Jan.  15 
Feb.     4 
'7 

21 
23 

Mean 

1022 

9  Jan.   29 
Feb.     4 

5 

18 

22 

Mar.     3 
Mean 

5-49 
5 

29 

16-89 
17-20 
16-98 

31-19 
5i 

54 

49-31 
48-08 
52-14 

5 

11-12 

43-07 

31 

11-67 
11-44 
11-48 
11-52 
11-56 

20-92 

40           16 

22-55 
21-94 
20-96 
23-27 
21-42 
21-36 

33-05 
5 

33-07 

35 

39-36 

39'34 
39-32 
39-60 
39-45 
39-44 

31-23 

50 

31-67 

32 

47-50 
48-84 
47-57 

49-I3 
50-04 

49-98 

1016* 

9  Jan.    1  1 

29 
Feb.      4 

18 

27 

Mean 

1023 

9  Dec.  30 
10  Jan.    15 
Feb.     4 

17 

21 

25 

Mean 

1024 
1  1    Feb.    1  9 

22 

27 
Mar.     i 

2 

4 
Mean 

5 
29-27 
28-93 
28-92 
28-72 
29-28 

17-02 
29 

42 

35-94 
36-22 

34-34 
34-90 

33-83 

49-84 
23 

1009 
1  1   Feb.   1  9 

22 

27 
Mar.    2 

3 
tfean 

1010 

1  1   Jan.      6 
18 

19 

Feb.     4 
16 

Moan 

5 

5i-37 
51-27 
51-08 
51-20 

51-07 
51-18 

39-42 
35 

38 

37-28 
38-24 
34-25 
37-43 
38-06 

3576 

48-84 
33 

i  ri2 

5 

58-97 
58-93 
59-02 

58-90 
58-77 

11-53 
31 

21-36      22-03 

38          34 

18-67 
17-02 
18-69 
17-96 
18-96 

1017 
1  1  Feb.  2  2 

27 
Mar.    i 

2 

3 
Mean 

29-02 

44-15 

44-16 

44-39 

29 

35-05 

48 

25-05 
25-29 
24-16 

25-45 
24-33 

24 

51-19 

5 

0-82 
0-94 
0-91 
0-91 
0-90 
0-80 

36 

36-84 

50 

53-28 

53'33 
52-66 

53-45 

52-29 
51-92 

53 

58-92 

5 
38-80 
38-96 
38-92 
39-16 
39-00 

33 

18-26 

47    .      33 
32-69 
33-36 
31-30 
31-32 

3i-99 

1025 

7  Jan.    1  8 

25 
Feb.    13 
8  Jan.      3 

17 
28 
Mar.     7 

Mean 

1018 

1  1     Jan.  6 

18 

19 
27 
Feb.  3 

Mean 

5 

29 
45-61 

45-55 

(44-93) 

24-86 
5i 

54 
41-86 
39HO 
39-46 
38-03 

IOII 

1  3    Feb.   i  o 

16 

24 

Mean 

38-97 

5 

2-53 
2-36 
2-07 

34 

32-13 

43          21 

51-90 

53-I9 
52-59 

0-88 
5 

4975 
49-47 
49-55 

36 

S2-97 

46 

50-10 
50-66 

49-30 
50-26 

3 

1019 

u     Feb.    4 

>3 
16 

Mean 

1026 
1  1  Jan.     6 

IS 

'9 

27 

Mean 

5 

5 
30-40 

30-45 
30-07 
30-31 
30-32 

45-48 

30 

28-56 

30 

52 

33 

49-05 

47-99 
51-10 

50-41 

49-91 
49-76 

39-69 

i 
18-61 

58 

1012 

1  3   Mar.    7 

2-32 
5 

34 

22-29 
22-04 

22'6l 
22-28 
22-42 

52-56 

33            9 

42-02 

(37-85) 
41-87 
40-31 

43-i6 

49-57 

5 

57-50 
57-33 
57-68 

57-47 
57-72 

37 

50-08 

30 

23-72 
23-23 
24-82 

2.V45 
24-00 

22-39 

10 

1013 
7  Jan.   23 

25 
8  Jan.      3 
28 
Feb.    10 
H 

Mean 

1020 

9  Dec.   30 
10    Jan.  15 
Feb.     4 
«7 

21 

23 

Mean 

1027 
8  Feb.     4 

10 

H 
19 

21 

Mai'.    12 

Ml-ail 

30*31 

49-70 

22-39 

42-17 

57-50 

23-60 

56 


LEDGERS  OF  GUOOMBRIDGK'S  OBSERVATIONS  OF  CIRCUMPOLAH  STARS. 


Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Grooinbriilge            Mean  R.A.               Mean  N.P.D. 
No.                       iSio'o.                         1810-0. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East.         West. 

,££+             E-t.         West. 

East. 

West. 

1028* 

7  Jim.    23 
Dec.   14 
8  Jan.     3 

17 
28 
Mar.     7 

Mean 

5"        38m 

8                                  H 
19-60 
I9-62 

I9-72 

19-59 

50°         55' 

'7  '"3  4 
18-69 
18-30 
1  8-0  1 
18-07 
15-19 

1034 

10  Jan.    1  5 
Feb.     4 

17 

21 

25 

Mar.    12 
Mean 

5" 

41'" 

9-06 
8-89 
8-73 
8-85 
8-86 
8-62 

38               14' 

53-01 
52-06 
53-06 

52-22 

5«'59 
50-24 

1040  (>-ont,l.)       5h           43'" 
8   Feb.      4 

10 

14 

'9 

21 

Mar.     7 
16 

9  Jan.    1  1 
Dec.  30 
i  o  Jan.    i  5 
Feb.     4 
17 

21 

23 
25 

Mar.  17 
18 

20 
22 

1  1   Jan.      6 
18 

'9 

27 

Feb.      3 
4 
'3 
16  Jan.  20 
28 

3° 
Feb.     4 
ii 

21 

35' 

47:35 
45-89 
47-39 
46-33 
45-58 
49-10 
44-22 
44'39 

49-69 
49-02 
48-06 

49'45 

48-04 
48-08 
48-03 
4877 
46-97 
47-49 
48-33 
46-90 

47-39 

44' 

47-19 

45-89 
46-66 
48-81 

47-49 
48-36 
47-42 
47-65 

49-35 
49-00 

47-14 

19-63 

5         38 

55-95 
55-81 

5577 
55^4 

55-96 
56-06 

17-60 

34           21 

17-78 
15-30 
1  6-08 
14-64 
14-36 
14-65 

5 

4574 
45'47 
45  "56 
45-59 

8-84 

41 

45-83 
45-61 
45-86 
45-52 

52-03 

34          23 

2773 
27-22 
28-17 
27-56 
27-69 

2778  , 
27-22 
29-29 

1035 

9  Jan.   29 
Feb.     4 

5 
18 

22 

27 

1  2   Feb.    I  o 
24 

Mean 

I02Q* 

9  Jan.    29 
Feb.     4 

5 
18 

22 

27 

Mean 

56-01       55-84 

5          38 

57-96 
58-26 

58'54 
58-89 
58-83 
58-89 

14-51       15-95 

14            26 

61-59 
60-36 

57-52 
60-29 
60-00 
60-55 

45-59 

H'35 
14-23 

45-7' 
42 

28-00      27-67 
34            8 

6'O2 

3-09 

1030 

ii   Feb.   16 
18 

'9 

22 
27 

Mar.     i 
Mean 

1036 

12  Jan.      I 
26 

Mean 

14-29 

5 

30-22 
30-52 
30-18 

3°'45 
30-46 

42 

4-56 

48           43 

3i-49 
30-45 
30-41 
30-90 
3°74 

1037 

1  1   Jan.      6 

18 

«9 

27 
Feb.     3 

Mean 

58-56 

5          40 

48-79 
49-24 
48-70 
49-20 

60-05 

16            i 

48-90 
49-80 

5i-33 
49-70 

Mean        53-21        53*41 

47-4I 
34 

41-98 
41-63 

47-68 

42 
44-36 

42-21 

42-89 
42-65 

1031 

12  Jan.      i 
26 
Feb.   10 
18 

Mean 

1041             5          43 

9  Jan.    29                     55-45 
Feb.     4                     55-70 

5                   55-74 
18                     55'6o 

27     55'45 
Mar.     3     55-40 

30-37 

5 

3773 
38-23 
38-11 
38-24 

37^4 
38-25 

42 

30-80 

23            8 

7'4' 
8-60 

3-67 
(no) 

4-40 
5-82 

1038 

II   Feb.    16 
18 

'9 

22 
2~ 

Mar.    2 
Mean 

48-98 

5          4i 
6-69 

6'39 
7-20 
6-88 
6-65 
7-26 

49-93 

23            i 

34'9° 
3273 
34H4 
3171 
30-30 

34'10 

1032 

ii  Feb.   16 
18 

'9 

22 

27 

Mar.    2 
Mean 

Mwiu        55-43        55-62 

41-81 
44 

43-03 

55 

5i-55 

52-82 

38-08 
5 

43 

32-13 
32-06 

31-87 

5-98 

44            8 
29-23 
28-25 
30-62 

1042             5          44 

13  Jan.      2                       O'io 
8                       0-58 

1039 

13  Feb.   28 
Mar.     3 

7 

Mean                         0-34 
1043             5          44         35 

10   Feb.      4                        7-65 
I"                       (7-24) 

21                                 8-06 
25                                 7'9S 

Mar.   12                       7-84 

52-19 

29 

'5-i3 

1571 

17-46 

16-98 
17-16 

6-85 

5          4i 

8-24 
8-29 
8-07 
8-40 
7-83 

33"°3 

34            5 

51-58 

5»'59 

51-27 
52-09 
49'  '7 

Mean 

5 

53-12 

.  53-30 

32-02 
43 

53-35 

53-48 

29'37 

35          44 
48-17 

47'8o 
47-54 
47-33 
45-55 
4674 
48-68 
4679 

1033 

12  Jan.      I 
26 
Feb.   10 
18 
24 

Mean 

1040* 

7  Jan.   25 
Feb.    13 
28 
Mar.  i  5 
Dec.   14 
8  Jan.      3 
i/ 

2S 

8-17 

51-14 

Mean                            7-88 

16-50 
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Uroonibridcc 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groornbridce 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D 
iSio'o. 

Grooinliridge            Mean  R.A. 
No.                      iSio'o. 

Mean  N.l'.D. 
iSio'o. 

Date 
1800+ 

Ea>t.          West 

East.         West. 

Date 

1800+ 

East.         West. 

East.         West. 

Datu 
1  800  + 

East. 

West 

East. 

West 

1044 

16  .Ian.    20 
28 
30 
Feb.     4 

.Mean 

5"        44m 

23-55 
23-18 
23-50 
23-64 

35°        38 

34:2i 
35-67 
34-92 
35-69 

1050*  contd, 

8  Mar.  26 
ii  Dec.  22 

25 
12  Jan.      I 
Mar.   13 
'5 

22 

25 
26 

1  3  Jan.     2 
8 
10 
16 
Feb.     7 

10 

'3 
16 

24 
Mar.  31 
1  6  Jan.   20 
28 

3° 
Feb.     4 
1  1 

21 

Mean 

5"       45m 

»                    • 

45°          5' 

12-51 
1  1-03 
12-80 
13-65 

>3'39 
12-89 
12-54 
12-67 
12-92 
12-24 
12-70 
11-41 

I  I'OO 

10-31 

10-02 
I  I  '6O 

(8-12) 

(7-25) 

10-92 

9-98 

13-11 
12-91 
1  1-90 

13-29 
13-92 

1054 

13  Jan.  10 
16 

Mean 

5" 

46™        45° 

8-09 
8-69 

2' 

34:93 
31-61 

5 

8-39 

46 

z5-55 
2577 
25-88 
25-63 

25-53 

45 

33-27 

26 

12-39 
11-95 
io-  1  6 
10-39 
10-17 

23-47 

5          44 
23-67 
23-64 

35-12 

33            6 

40-95 
38-07 

1055 
13  Jan.    2 
8 
Feb.    7 

10 

16 
Mean 

1045 
1  1    Feb.    1  9 
M:ir.      I 

Mean 

23-66 

5          44 

36-47 
36-48 
36-76 
36-42 
36-53 

WS" 

40           6 
41-62 

4575 
44-48 

43''7 
4377 

1046 

13  Dec.  26 
14  Feb.      i 

4 
6 

7 
Mean 

5 

33-6i 
33-8o 

25-67 

46 

33-80 
34-12 
33-96 
33-85 

42 

37^6 
35-28 

I  I  '01 

7 
32-68 
33-42 
33-9° 
33-25 

1056 

10  Jan.   i  5 
Feb.  21 

25 
Mar.  12 
ii   Feb.     4 
13 

Mean 

36-53 

5          44 

54-59 
54-35 
53-82 

4376 

44          10 
24-54 

22-54 
25-89 

1047 

13  Feb.  24 
28 
Mar.     7 

Mean 

35-90      35-99 

5          45 

35-39 

35-55 

12-81        11-85 
-45             5 

33-7i 

5 

48-87 
49"°3 
49-54 
49-22 

49'45 
49-47 

33-93 
46 

36-37 

33 

10-13 
8-96 
9-24 
10-32 
9-63 

lO'OO 

33'3' 
0 

1050*  s.p. 

6  Sept.    6 
8 

Mean 

1057 
ii   Feb.   1  6 
18 

'9 
Mar.      i 

4 
13 

Mean 

54'25 

5         45 
11-51 
11-51 

I  I  '2  I 
H'39 
H'45 

24-32 

38          57 
4-66 

477 

4''7 
4-18 

4-79 

1048 
14  Feb.  20 

21 

23 
24 
26 

Mean 

35-47 

5         45 

49-97 

50-20 
50-41 

5°"43 
50-41 

50-38 
50-38 
50-42 
50-26 
50-44 
50-31 

44             5 
44-01 

45-57 
44'95 

45-'9 
43-02 

45-53 
41-09 

43-95 
43-23 
43-25 
44-43 

1051 

8  Jan.    17 
28 
Feb.   14 
'9 

21 

Mar.   12 
13  Feb.   24 

28 
Mar.     3 

7 
•7 

Mean 

49-26 
•5 

47 
18-43 
18-74 

9-71 

44 

51 

57-00 
51-33 

II-4I 

5          45 
14-22 

5          45 
35-90 

36-02 

35'95 

i 

4-5I 

23            4 

42-32 

45            5 
14-22 
12-15 

I3-45 
14-14 
14-28 
11-98 
12-19 
12-42 
10-05 
12-69 
13-04 

9'59 
15-04 

14-09 
12-92 
11-44 
12-90 
12-72 

1058 

13  Jan.    10 
16 

Mean 

1049 

ii   Feb.  27 

1050* 

6  Aug.  1  6 
Sepl 

7  Jan.    1  8 

23 
Feb.   23 
Mar.     8 

20 

Apr.     3 
9 

12 
26 

27 
Aug.    22 
I  N-c.    14 
8  Jan.      3 
Feb.     4 
10 
Mar.   12 

5 

39-44 
39-42 
39-10 

18-59 
47 

13 
19-37 
20-96 
18-88 

54-17 
29 

1059 

12  Jan.   26 
Feb.   1  8 
24 

Mean 

1060 

1  1    Jan.      6 
18 

'9 

27 
Feb.      3 

Mean 

50-30       50-36 

5          45 
52-14 
51-90 
52-11 

4471       43-I9 

40            3 

2-99 

5-97 
2-90 

1052 

13  Dec.  26 
14  Feb.      i 

4 
Mean 

39'32 

5 

2-72 

2-97 
2-61 

3-22 
3-09 

48 

'9-74 

40 

49"'3 
49-04 

45-24 
48-03 

46-92 

6 

52-05 

5          45 

55-39 
55-5° 

3-95 

38           56 

26-12 

27-45 

1053 
14  Feb.   20 
23 

Mean 

55-45 

26-79 

2-92 

47-6- 
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Groombridge 
No. 

Mean  R.A. 
1  810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
.      iSio'o.    . 

,&+             East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1061 

10  Feb.   21 
l  I    Feb.      4 
18 
Mar.     2 
'3 

Mean 

5h        48'" 

20-87 
21-03 

2  I  'o6 
20-8  I 

21-37 

42'           12' 

5S--38 

57-03 
60-36 

57-39 
56-79 

1068 

13  Feb.     7 
10 
1  6 
24 

Mean 

5" 

8 

5om 

30-88 
30-76 
30-83 
30-85 

44° 

25' 

20-66 
20-78 
18-88 
20-63 

1075 

10  Jan.    15 
Feb.   21 

Mar.  12 
18 

20 

Mean 

5" 

53m 

29-35 
29-20 

29-31 
29-22 
29-31 
29-42 

51°             30' 

5  3  ''5  9 
52-28 
52-31 
51-98 

51-73 
55-12 

5 

30-83 

50 

36-96 
37-09 
36-95 

37'44 

45 

20-24 

44 
36-05 
35-13 

33-65 

2I-07          20-87 

5          48 

28-23 
27-49 

27-96 
28-22 
28-06 

57-89       55-68 

26          33 

25-07 
31-28 

25-54 
28-86 
28-83 

1069 

13  Jan.     2 

8 

10 

16 
Mean 

5 

43-95 
43-89 

4375 
43'8ot 
43-761 
43-65t 
43-95! 

29-30 

53 

44-05 
44-02 

24 

56-17 
55-81 
55-07 
54-35 

53-99 

52-71 

52-89 
5271 
52-26 

52-84 

15 
53-14 

1062 

13   Dec.   26 
14  Feb.     i 

4 
6 

7 
Mean 

1076* 

10  Feb.     4 

17 
Mar.  22 
1  1  Jan.      6 

1  8 

19 

i  6  Jan.   20 
28 

30 
Feb.     4 
1  1 

21 

Mean 

1077 

13  Dec.  26 
14  Feb.      i 

6 

7 

Mean 

5 

37'n 

2-94 
2-57 
2-68 

44 

35-I3 

31 

13-96 

14-70 
11-61 

27-99 

5          48 

32-44 

5         48 

42-57 
42-57 
42-89 
42-79 

27-92 

26          37 

4172 

42            i 

38-11 
37-10 
34-56 
36-34 

1070 

13   Feb.'    7 

10 

16 
Mean 

1063 

14  Feb.     6 

5 

23-60 
23-51 
23-93 

273 

51 
23-42 

23-58 

47 

6-52 
8-iS 
6-85 

13-42 

I 

8-95 
6-93 

1064 

1  1   Feb.   1  3 
Mar.     i 

2 

4 
Mean 

1071 

9  Feb.     5 
18 

22 

27 

Mar.   3 
Mean 

5 

55-54 
55-52 
55-48 

55H9 

44-04 
53 

54-00 

48 

27-59 

27-68 
29-66 
28-44 

53-60 

8 

42-71 

5          49 

9-55 
9-81 

9-72 
973 
9'45 

36-53 

46          38 

18-28 
19-27 

19-35 

20-27 

20-78 

23-68 
5 

23-50 

Si 
24-01 

24-03 
24-46 

7-,8 
41 

"•94 

45 

24-91 

24-02 
24-39 

27-70 

1065 

il   Jan.    19 

27 
Feb.     3 

16 
Mean 

1072 

13   Feb.   28 
Mar.     3 

7 
17 

Mean 

55-51 
5 

53 

56-64 
56-50 

28-58 
48 

47 
41-40 

42-01 

1078 

13  Mar.     3 

7 

Mean 

9-65 

5          49 

25-36 
25-05 

25-60 
25-17 

19-59 

38          26  ^ 

17-62 
16-64 
1  8-06 

17-73 
18-74 
18-10 

5 

10-45 
10-86 
10-96 
10-25 

24-24 
53 

39 

37-61 
35-86 

37-10 

25-26 
24 

5 
2-19 
2-47 
2-26 
i-94 
2-13 
2-17 

56-57 
54 

29 

61-46 

57-92 
59-69 

5978 
61-33 

41-71 

1066 

8  Feb.     4 

10 

•9 

21 

Mar.     7 
Mean 

1073 

14  Feb.  20 
23 

24 
26 

Mean 

1079 

14  Dec.   31 
15  Jau.      i 
8 
1  1 

12 

Feb.     5 

Mean 

10-63 

5 
13-18 
13-27 
12-79 
13-34 
13-44 
13-43 
13-00 
12-88 
13-38 

53 

31 

29-47 
29-85 
28-95 
28-91 

30-73 
27-80 

30-30 
28-85 

3 

25-30 

5          49 

36-60 
36-00 
36-18 
36-21 
36-02 
36-41 
36-47 

17-82 

47           5 

50-18 
50-17 
50-16 

50-07 

48-75 
50-06 
49-11 

1074 

7  Jan.    23 

25 
8   JHII.    28 

Feb.    10 
Mar.    1  2 
9  Feb.   26 
Mar.     8 

10 

ii   Jan.    27 
Mean 

2-19 

5 
4-56 
4-22 
4-10 
4-40 
4]33 

54 

59-91 

30 

4-95 
6-68 

8-55 
7'44 

49 

1067 

9  Jan.  29 
Feb.     4 
18 

22 

27 

Mar.    3 
8 

Mean 

1080 

1  1   Jan.   27 
Feb.     3 
4 
13 
16 
18 

Mean 

36-28      36-26 

49-50      50-17 

•3-19 

29-20 

412 

676 

1076*  Half  weight  has  been  given  to  the  observations  marked  t 
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GroombridL'f 
No. 

-Mean  K.A. 
iSio'o. 

Mean  N.l'.i). 

iSio'o. 

Uroombridge 
No. 

Meuu  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

GroombriilL'e 
No. 

Mean  K.A. 
1  810*0. 

Mean  N.P.D. 
1810-0. 

Date 
1800+ 

East. 

\\Vst. 

East. 

Wat 

Date 
itoenf- 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East 

West. 

1081 

13  .Inn.      2 
8 

10 

16 

Feb.     7 

10 

16 
Mean 

5" 

54"1 

16-05 
16-60 
16-50 
16-67 
16-24 
16-54 
16-27 

44° 

26' 

20-29 

19-76 

20-07 
20-42 

18-85 

20-91 
20-66 

1089 

13  Feb.  28 

5" 

5 
16-90 
17-02 
17-46 
16-90 
17-06 

561" 
4'*  5 

56 

48°        44' 
33:42 

23          49 
27-19 

28-45 
28-78 
29-43 
26-59 

1097 

1  3  Mar.     3 

5h 

5 
41*22 
41-46 
41-05 
41-92 
40-50 

57m 
37"'5 

57 

48' 
15 

20'02 
I9-91 
18-32 
'7-35 

18-20 

44' 
47-98 

6 

1090 

I  5  Jan.      i 
8 
1  1 

12 

Feb.     5 

Mean 
i 

1008 

1  1   Jan.      6 
18 

'9 

27 
Feb.     3 

Mean 

5 
47-64 
47-92 
47-83 

16-41 
54 

17 

52-02 
51-50 
50-67 

20-14 
0 

1082 

12   .Ian.    26 
Feb.   18 
*4 

Mean 

17-07 

5 

26-46 
26-26 

56 

28-09 

23          50 

6-02 
10-32 

41-23 
5 

57 

52-28 
52-01 

18-76 

44 

56 

25-93 
26-12 

1091 

15  Jan.     8 
ii 

Mean 

1009 

13  Feb.    10 
16 

Mean 

47-80 
5 

54 

58-39 
58-58 

58-35 
58-44 

51-40 
48 

56 

2-66 
0-59 
2-52 

0-30 

1083 

13  Feb.  28 
M:ir.     3 
7 
17 

Mean 
\ 

26-36. 

5 

35-84 
35-33 
35^5 

56 

8-17 

42         28 

33-64 

35-67 
32-58 

5 

54-04 
54-ii 

52-15 
57 

20 

9-60 

979 
7-12 
9-40 

26-03 
38 

1092 
15  Feb.   13 

22 

27 

Mean   • 

1  100* 

8  Feb.   14 
«9 

21 

Mar.     7 
Mean 

5 

1678 
16-14 

58-44 
55 

32 

19-0; 
17-50 

1-52 
57 

1084 

15    Feb.   28 
Mar.     6 

Mean 

35-47 

56 

33-96 

42            4 

22-59 
22-68 
22-84 
22-62 

24-58 

54-08 
5 

58 

18-64 
18-74 

8-98 
44 

55 

36-45 
34-67 

1093            5 
14  Feb.  20     51-00 
21     51-24 
23     51-41 
24     50-84 
26     51-08 

IIOI 

13  Feb.    10 
16 

Mean 

16-46 

5 

5  2  '49 

52-87 

55 

18-28 

23 

43-88 
46-15 

47 

1085 
15  Feb.   12 
13 

Mean 

\ 

5 

36-33 

35-99 
36*27 

36-02 
35-76 
36-26 

18-69 
58 

29 

60-20 

59-29 

60-00 
60-39 
61-49 

60-77 

35-56 
57 

1  102 

9  Feb.  27 
Mar.     3 
8 

12 

'3 
•9 

Mean 

1103 

13  Dec.  26 
14  Feb.      i 

6 

20 

Mean 

Mean 

51-11 
5 

57 

3  32 
3-22 
3-46 

S'»7 

3-01 

3-3° 

23-06 

41       15 

59-47 
58-52 
58-90 

58-53 
58-66 

58-54 

52-68 

5 
57-63 
57-56 
57-5° 
57'67 
57-62 

55 

45-02 

43 

32-90 
34-22 

36-34' 
34-35 
34'46 

13 

1094 

10  Jan.    15 
Feb.     4 

17 

21 
25 

Mar.  12 
Mean 

1086 

13  Dec.  26 
14  Feb.     i 

6 

7 

Mean 

36-1  1 

5 

45-97 
45-84 
46-10 
45-89 
46-13 

58 

60-36 

38 

40-17 
44-67 
43'OJ 
45''7 
43-26 

47 

57-60 

5 

57T5 
57-69 
57-82 

55 

34H5 

42 
46-48 
4574 
42'79 

14 

5 
11-23 
11*19 

3-25 
57 

58-77 

30           44 

21-87 
19-09 

1087 

14  Feb.   23 

*4 
26 

Mean 

1095 
1  1  Mar.     2 

4 

Mean 

45-99 

5 
49-90 
50-07 
(49-16) 
49'47 
49'57 
49-66 
49-96 

58 

43-26 

37 

17-85 
16-78 
15-04 
18-40 
15-56 
16-76 
16-04 

57 

1104 
14  Feb.   21 
23 

24 
1  6  Feb.   ii 

21 

23 
26 

Mean 

II'ZI 

5 

57 

15-48 
16-35 

1574 
16-06 

20-48 

45            i 

39-81 
41-78 
42-12 
41-81 

5775 

5 
0-26 

0-72 

O'lO 

56 

45-00 

42 

48-22 
52-72 
48-39 

22 

1096 

13  Jan.      2 
8 
10 
16 

Mean 

1088 

15    Feb.    12 
'3 

?7 
Mean 

•  0-36 

49-78 

15-91 

41-38 

4977 

16-63 

oo 
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Groombridge 
No. 

Mean 
181 

K.A. 

o'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No.     ' 

Mean 
181 

R.A. 

o'o. 

Mean  N.P.D. 
iSio'o. 

Groombrklge 
No. 

Mean  K.A. 
iSio'o. 

Mean  I 
181 

r.p.D. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.        West. 

East. 

West. 

1105 

1  1   Feb.    1  6 
18 

22 

5" 

1371 
13-46 

I3-55 

59'" 

s 

30°             44' 

5  4:'°  5 
52-84 

54-43 

III2 

13  Jan.      8 
16 
Feb.  24 

6" 

om 

27*48 

27-59 
2772 

48°             29' 

II                                   41 

53-66 
55^9 

III9 

7  Jan.    1  8 
23 
25 
Feb      i 

61'                Im 

29-61 
33'92 

3  J."QO 

0° 

1-68 
4-18 

(6-4.*) 

56' 

27 

Mar.     i 

'3  9s 

14-09 

53  94 
5379 

Mean 

27-60 

54-48 

8 
13 

30-49 

o  13 

2-qC 

13  07 

5  +  u/ 

23 

3-92 

Mean 

13-74 

53-85 

III3 

6 

0 

45          22 

28 
Mar.    8 

32-08 

1-05 
2-40 

, 

1106 

5 

59 

38        48 

1  3   Mar.     7 

45  01 

4°  3° 

Mean 

31-83      32-08 

2-05 

2-46 

13  Dec.  26 

22-92 

5-58 

14  Feb.     i 

23-19 

9-37 

III9   S.P. 

-  0 

56 

Mean 

23-06 

7-48 

III4 

6 

0 

13          54 

7  July     6 
9 

0-80 
2-26 

1107 

5 

59 

45           12 

12  Jan.   26 
Feb.    1  8 

24 

47-98 

48-00 
48-25 

57-04 
55-53 

12 

24 

o  77 
1-16 
0-91 

2-17 

13  Jeb.   28 
Mar.     7 

54  oz 

53-56 

52  i  3 
52-16 

Mean 

48-08 

55-61 

26 

1-31 

Mean 

5379 

52-15 

Mean 

i'34 

1108 

15  Feb.   28 

6 

2-94 
3-09 

0 

33            i 

6-68 
5'32 

14  Feb.     4 
6 

20 

6 

53-79 

53-53 

0 

37          46 
32-90 

30-26 

1  120 

15  Feb.   27 
28 

6             i 

50-50 
50-70 

33 

39-96 

19 

16  Jan.    14 
18 

2-91 

2-76 

6-85 
6-15 

1  6  Feb.   23 
26 

53-91 
54-11 

3'77 
29-48 

Mean 

50-60 

3974 

20 
28 

3-25 

3-02 

7'4S 
7-14 

Mar.     4 

10 

54-02 
53-99 

30-08 
32-63 

1  121 

6                 2 

30 

23 

Mean 

3-00 

6-60 

Mean 

53-89 

31-16 

14   Dec.   31 
1  5  Jan.      i 

79 
6-43 

21-15 

a 

TTOO 

6 

0 

11           11 

TTfA 

6 

I 

50             17 

Feb.   1  2 

6  33 
6-55 

19  91 
24-21 

15   Feb.   28 

11-17 

36-18 

13  Feb.     7 

5-83 

'9'43 

Mean 

6-53 

21-40 

Mar.     6 
16  Jan.    14 

10  83 

10-94 

34-29 
33-50 

27 
Mar.     3 

03 
6-19 

19-42 
2i-33 

1  1  22 

6                 2 

36 

16 

20 
28 

1  *  Z4 
10-98 

10-94 

2  70 

37-07 
38-26 

Mean 

6-02 

20-06 

15   Jan.    ii 

12 

.3872 
38-80 

50-88 
50-78 

Feb.   i  2 

38-92 

5075 

Mt-au 

I  I'O2 

35-35 

Mean 

38-81 

50-80 

TTT'7 

6 

I 

48                12 

IIIO 

I  3  Jan.      2 
8 

10 

6 

0 

13-01 

13-24 
12-97 

48          16 

12-36 
14-44 
16-96 

ill/ 

13  Jan.      8 
10 
Feb.   ic 
24 

19-16 

19-72 
19-25 

33-87 
31-77 
32-24 
37-15 

1123* 

7  Feb.   i  5 
Mar.  15 

6                 2 

51-12 
51-36 

30 

1  8-00 

56 

18-01 

16 

13-62 

12-35 

Mean 

19-38 

33-76 

Apr.     3 
8  Jan.    17 

51-12 

19-26 

v  \ 

.  _  _ 

Mean 

13-21 

14-03 

10 

>'  39 

19-41 

mi 

9   Jan.    29 
Feb.     4 

5 
18 

22 
26 

6 

23-29 
23-26 

0 

23-29 

23-10 
23-26 

23-17 

28          26 

33-26 

32-00 
32-51 

33-04 

1118 

1  1   Jan.      6 
18 

19 
Fe  b.      3 

4 
13 

6 

35-33 

33-88 
34-70 
34-52 

I 

10          56 

24-52 
23-47 

22-22 
22-95 
2  I  -O2 

14 
19 

21 

Mar.  1  6 

24 
28 
9  Jan.    29 
Feb.     4 

5 

1973 
18-38 
1  8  -08 
17-56 
17-15 
17-04 

15-76 
18-18 

«9'47 

Mean 

23-28 

23-21 

33-05      32-44 

Mean 

34-62 

23-09 

18 

19-09 
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Groombridge             Mean  II.  A. 
No.                        1810-0. 

Mean  .N.P.D. 

iSio'o. 

(  troom  bridge 

No. 

Date 
1800+ 

MIMII  R.A. 
1810*0. 

AluauN.P.U 
iSio-o. 

(irooNibridge 
No. 

Mean  R.A. 
18100. 

Mean  N.P.I). 
1810-0. 

K*»              East. 
1  8  00+ 

West 

East.        West. 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West 

East 

West 

1123*   ''I'll/'/. 

9  Mar.  19 
26 
1  1    Mar.  i  3 
16 

17 
H 
25 

Mean 

61' 

2"'         30°            56' 

17-63 
16-48 
19-09 
18-12 
i7>9 
I7-73 
17-83 

1128 

10  Jan.    15 
Feb.     4 
17 

21 
25 

Mar.  12 
Mean 

6" 

4- 

6*-83 
6-53 
6-79 

6-77 
6-52 
6-67 

43° 

34' 

5271 
50-68 
51-14 
53-80 
51-27 
51-81 

"34 

14  Feb.  13 

*4 
26 

Dec.  31 

15  Jan.      8 
1  1 

12 

Mean 

6"                6'" 

19-60 
18-94 
19-35 
1975 
1973 
I9'27 
19-81 

36' 

4i"i8 

39-75 
41-03 
38-07 
42-67 
4I-53 
4377 

28' 

6 

3i-57 
31-56 

3I-57 

3I-39 
31-11 

3i'5' 

679 

4 

28 

I9-45 
23-41 
21-37 
21-69 
22-20 
21-40 

51-90 

10 

51-21 
6 

50-74 

50-35 
50-56 

51-36      18-14       !7-90 

2       -30              56 

50-89 
51-02 

19-49 

6            6 

37-94 
38-11 
37-65 
38-20 

4i-i4 
51 

30 

11-68 

97* 
10-17 

10-03 

1129 

9  Feb.  22 
26 

27 
Mar.     8 

12 

'3 
Mean 

1130 

13  Jan.      2 
8 
10 
16 
Feb.     7 

Mean 

"31 
12  Jan.  26 
Feb.    10 
18 
24 

Mean 

1123    8.P. 

6  Jun.   30 
July     7 

i7 
26 

3' 
Mean 

"35 

13  Jan.      2 
8 

10 

16 
Mean 

37-98 

6           6 

52-24 
52-22 

51-83 
52-24 

52-00 

32 

5-42 
5-19 
4-21 
2-92 
2-88 

10-40 
57 

50-55 

6 

3'H 
3-10 

2-86 

3'-4 

2-70 

2-95 
3-06 

2-94 
3  29 
2-88 

50-96 

3 

33            25 

15-92 
14-61 
12-49 
12-88 
12-89 
15-07 
15-29 
13-93 
I3-32 
12-39 

3i-45 
6 

4 

32-09 
32-46 
32-04 
32-21 
32-09 

21-59 
50 

28 

28-65 
28-56 
29-47 
28-27 
24-92 

"36 

15  Feb.     5 

12 

'3 

22 

27 

Mean 

1124 

1  5    Feb.  i  3 

22 

27 
28 
Mar.     6 
1  6  Jan.    20 
28 

3° 
Feb.     4 

Mean 

1125 

10  Jan.    l  5 
Feb.     4 
'7 

21 

*5 
Mar.  1  2 

Mean 

52-11 

6           7 

4'°5 
3  "60 
4-,  6 
3-80 
3-54 

4-12 
II 

22-72 

21-47 

22'OO 
20-72 
24-08 

58 

6 

45-48 

45-35 
45"43 
45-20 

32-18 
4 

42 

56-36 
58-32 

58-95 
56-46 

27-97 
32 

"37 
II  Jan.    1  8 

'9 

27 
Feb.     3 

'3 
Mean 

3-01 
6 

3 

24-61 
24-80 
25-14 
24-51 
24-83 
24-94 

13-88 

43           3i 

41-08 

41-83 
40-88 
41-29 
43'26 
40-62 

3-83 

6           7 

29-38 
28-89 

28-33 
28-69 
28-59 
28-95 
29-08 
29-10 
29-23     ' 
29-35 
29-31 

29-88 

22'2O 

10 

28-17 
29-28 
28-17 
28-69 
29-18 

31-74 

27-05 
28-07 
29-68 

29-83 

28-89 

17 
26-45 

45-37 

6 

11-27 
1  1-05 
11-23 
10-79 
11-23 
1  1-04 

5 

57-52 

30 

5°73 
54-80 
54-61 
53'oS 
53-48 
53-90 

33 

"38 

9  Feb.   1  8 

22 
26 

27 

Mar.     3 
8 
n  Feb.   19 

22 

27 

Mar.     i 

2 

4 

Mean 

1132 

14  Dec.  31 
i  5  Jan.      i 
8 
n 

'5 
Feb.     5 

Mean 

6 

26-92 

26-49 
27-83 
2694 
26-57 

24-81 
3 

4i-49 

II            44 

48-64 
4772 
4577 
47-82 
46-47 

1126 

i  i   Jan.    1  8 
'9 
»7 
Feb.     4 

'3 
Mi'an 

11*10 

6 

39^7 
39-82 

39-74 
40-06 
39-66 
40-1  1 
39-98 
40-32 
40-40 

5 

53-43 

37 

22-74 

25-88 

22-29 

22-14 

23-42 

22-76 
22-28 
22-87 

24-04 

47 

"33 

14  Feb.      I 

6 

20 
21 

1  6  Feb.     4 

21 
26 

Mar.     4 
Mean 

29-04      29-38 

6           7 

42'33 
42-18 
42-14 
42-06 

28-98 

44 

•3-83 
15-28 
13-05 
13-61 

26-45 
19 

26-95 

6 

26-64 
26-98 

27-02 

3 

47-28 

33           4i 

20-07 
24-51 
19-7° 

"39 
12  Jan.    26 
Feb.    10 
18 
24 

Mean 

1127 

1  6  Feb.  21 
26 
Mar.     4 

Mean 

.'26-88 

21-43 

40-02 

23-16 

42-18 

13-94 

62 
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Groombridt'e 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Qroombridgc           MVan  R.A. 
No.                     1810-0. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

DatK 
1800+ 

East.          West,    <     East. 

West. 

1140 

13  Feb.     7 
10 
16 

24 

27 
28 

Mean 

6" 

17111 

I 
43'TO 
43-04 
42-91 
43-07 
43-20 
4276 

47° 

35' 

27-25 
27-81 
26-23 
2777 
27-69 
26-35 

1146 

10  Feb.     4 

'7 

21 

25 

Mar.  12 

'7 
15  Feb.     5 

Mean 

6" 

13-06 

10'" 

I2'8l 

13-15 

12-70 
12-78 
12-86 
13-14 

31° 

5I-53 

29' 

48:35 
48-64 
47-81 
48-90 
50-22 
47-90 

"53 

15   Jan.    i  i 

I  2 

Feb.   i  3 
Mean 

61'         iim 

15-17 
14-87 
15-06 

43° 

52-98 

55-64 

57-20 

22' 

15-03 

6          ii 

32-4' 
32-74 

55-27 
49 

3 

40-42 
43-58 

"54 

13  Feb.   10 
24 

Mean 

6 

55^3 
5178 
51-17 

43'°' 
7 

2 

33-40 
32-98 
34-68 

3477 
32-27 

33"«3 
32-50 

27-18 
43 

34'65 
32-69 
32-38 
34'02 

13-06 

6 
15-46 
1563 

'5  "47 

12-91 
10 

15-26 

15-38 
15-52 

5>'53 

40 

5  ''95 
Si'97 
51-81 

48-64 
37 

II4I* 

7  Jan.    1  8 
23 
25 
Feb.     i 
8 
'3 
15 
23 
28 
Mar.     8 
15 

Mean 

1147* 
8  Feb.     4 

21 

Mar.  1  6 
9  Jan.   29 
Feb.     4 

5 

Mean 

32-58 

6              12 

6"io 

575 

37 

25-03. 
23-85 

42-00 
21 

52-09 
51-88 
53-95 

"55 

14  Feb.     6 

20 

Mean 

15-52 
6 

>5'39 

10 

1  8  -08 
17-65 

I7-93 
17-88 
18-26 

51-91 
49 

52-64 

23 

60-1  1 
60-65 
58-21 
58-56 
59-11 

5'93 
6             12 

50-19 
50-23 
49-76 

50-05 

24'44 

47 

60-98 
60-07 
57-02 
59-40 

56 

1148 

13   -Tan.      8 

10 

16 
Feb.     7 

10 

Mean 

"56 

14  Feb.   21 
23 
24 
26 

Mean 

5273 

6 

1  1  -80 
11-89 
11-84 
11-77 
12-08 

8 

33-39 

45 

13-62 
1  1-63 
15-90 
12-91 
13-28 

3  3  '44 
52 

1142 

16  Jan.    14 

18 

20 
28 

3° 
Mean 

6 

22-83 
22-74 
22-63 
22-58 
22-54 

17-96 
10 

33 

53-24 
50-86 

52-31 

53-27 

51    12 

59'33 
37 

50-06 

6          13 

4-02 
4-40 

59'37 
49 

32 

58-64 
61-65 

"49 

14  Dec.   31 
I  5  Jan.      i 
8 

12 
15 

Mean 

"57 

13   Feb.    16 
27 

Mean 

n-88 
6 
1-97 

2-01 
1-25 

9 

i  -06 
1-94 

I3-47 

31 

2476 
24-12 
22-47 

29 

21  '12 
21-44 

"43 

10  Feb.    17 
Mar.  12 
15  Feb.  22 
28 
Mar.    6 

Mean 

22-66 
6 

10 

31-51 
31-38 
31-22 
31-49 

52-l6 

49 

6 

4174 
41-17 

37-45 
45''7 

4-21 

6          13 

32-01 

32-20 

3i-73 
32-05 

42 

2-39 
0-60 

1-07 
0-38 

60-15 

30 

"58 

12  Jan.    26 

Fel).    10 
18 
24 

Mean 

"50 

13  Jan.      8 
16 
Feb.     7 

10 

Mean 

1-74 
6 

19-68 
19-91 
19-61 
19-91 

1-50 
9 

2O'l6 

1971 

23-78 

31 

(66-39) 

60-09 
58-47 

2I-28 

18 

61-04 
59-76 

6 

51-61 

50-56 
51-08 
50-12 
50-50 
50-26 

31-40 

10 

ii 
8-96 

7'5' 
9-22 
9-80 
10-47 
1  1-69 

4-''S8 

53 

"44 

10  Feb.  21 
Mar.  17 
15  Feb.   13 

22 

27 
28 

Mean 

32-00 

6           13 

36-25 
35-67 

36-07 

36-00 
36-30 
36-4.2 
36-67 

i-i  i 
10 

53-84 
55-25 
55-16 

53-89 
54-29 

57-84 
55'4' 
55-32 

5673 
55-63 

54'9' 

15 

53-42 

"Si 

i  i  Jan.   i  8 
'9 

21 

Feb.     3 
4 
'3 

Mean 

"59* 

9  Feb.   1  8 

22 
26 

27 

Mar.     3 
8 
II   Feb.   19 

22 

27 
Mar.     i 

2 

4 
Mean 

19-78 
6 

19-94 

10 

0-52 

0-92 

59-28 
31 

60-40 

29 

44-28 
43-85 

50-69 

6 

1-81 
1-98 

175 
1-72 

II 

9-60 

46 

2-51 

4-/i 

3-78 

4-87 

22 

1145 

10  Feb.   25 
Mar.  1  8 

Mean 

"52 

12  Jan.   26 
Feb.    10 

18 
24 

Mean 

0-72 

44-07 

1-82 

3-97 

36-19      36-25 

55-30 

53-42 
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Groombridge             Mean  K.A. 
N".                        iSio'o. 

-\1..  in  .N.I'.  IX 
iSio'o. 

Uroumbridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Oroombridge 
No. 

Mean  11.  A. 
iSio-o. 

.Mean  N.P.D. 
iSio'o. 

1800+              I:"!-         W6>t 

East 

Wwt 

Date 
1800+ 

East. 

West. 

East. 

West 

Date 
1800+ 

Bust 

West 

East. 

West. 

1160 

13   Feb.  28 

Mar.     7 

17 
14  Feb.     4 
6 

20 

Mean 

6'1          13"' 

3674 
37-10 

37-03 
3676 

37-12 
37-22 

37° 

17-58 
15-76 
17-28 

27 

16-13 
15-21 
17-14 

1167 
12  Jan.    26 

6" 
41-13 

6 

57-83 
58-21 

57-88 

16™ 

1 

16 

45' 

46 

33-5° 
31-05 
30-31 
30-26 

57' 
0 

"75 

14  Feb.  26 
Dec.  31 
1  5  Jan.      i 
8 

Mean 

61' 
1*86 

1-83 
1-45 
179 

19" 

43° 

1370 
13-06 

15-03 
13-68 

18 

n 

1168 

12  Jan.   26 
Feb.   10 
18 
24 

Mean 

173 

6 

7-27 
7-08 
6-92 

19 

13-87 

8-27 
9-63 
9-67 

53 

37-03       36-96 

6           I3 

46-97 

46-92 
46-60 
46-83 
46-81 

16-87 
37 

24-41 
23-68 

26-51 

16-16 

46 

26-67 
26-40 
27-98 

1176 

1  1   Mar.   1  3 
16 

•7 
Mean 

1161 

13   Feb.  28 
Mar.    7 

17 
14  Feb.     4 
.  6 

20 

Mean 

57-96 
6 

16 

58-65 
58-42 
58-46 
58-70 
59-06 

31-28 
48 

29 

18-22 
16-10 
15-21 
15-29 
1575 

1169 

13  Jan.     8 
10 
16 
Feb.     7 
10 

Mean 

7-o9 

6 

12-92 
12-99 

19 

9-19 

34 
29-11 

24-28 

22 

"77 

II    Feb.   27 
Mar.      2 

Mean 

4675      46-82 

6           13 

52-26 

24-87 
49 

27-02 

41 
29-46 
27-61 

1162 

13   Feb.  27 
Mar.     3 

Mean 

12-96 

6 

42-34 
42-26 

42-41 
42-23 

19 

26-70 

31 

16-27 

16-54 
15-06 

15-5S 
(9-54) 

45 

6 

56-00 

6 

58-66 
17 

18 

35-20 
35-62 

46 
H'59 

45 

16-11 
10 

28 

4-52 

4-60 

5-39 

1178 
n  Feb.  19 

22 

Mar.   1  3 
16 
17 

Mean 

1170 
12  Feb.  24 

52-36 

6          14 

15-79 
15-92 
16-10 
16-23 
16-04 
15-98 

31 

28-54 

42 

57-07 
56-20 

57-56 
56-06 

55-85 

1163* 

i  o   Feb.     4 
17 

21 

25 

Mar.  12 

17 

Mean 

II7I 

13  Feb.  28 
Mar.     3 

17 

Mean 

42-32 
6 

59-02 
59^3 
59-26 
59-06 
58-83 

19 

59-34 
59-17 

59-44 
59-10 
59-40 

15-86 
33 

54-57 
55-66 

53-50 
55-00 

53-I3 

28 

53-44 
54-02 

55-34 
54-05 
53-82 

"79 

10  Feb.     4 
17 

21 
25 

Mar.    12 

17 
1  1  Jan.    1  9 

27 
Feb.     3 

13 
16 

Mean 

6 

43-06 
43-08 
43-03 
43-I5 
43-I7 
43-28 

18 

34 

2776 

27-37 
27-69 
29-26 
26-00 
26-78 

4-84 
31 

1  6-01 
6           14 

33-72 
3370 

43 

50-41 
50-15 

50-37 

56-55 
32 

1172 
1  1   Feb.   1  9 

22 

27 

Mar.     2 
'7 
24 

Mean 

1164 

15  Jan.     8 
1  1 
Feb.   12 

Mean 

33-69 

6          15 

36-83 
36-92 

50-31 
49 

46 
3561 
34-34 

"65 

13  Feb.  27 
Mar.     3 

Mean 

43-13 
6 

18 
45-16 

44-67 
44-61 
44-85 

27-48 
37 

24 
48-09 
46-71 

43-99 
45-14 

59-12 
6 

17-61 
18-13 

59-28 

20 

1779 
17-83 
18-03 
1771 

54-37 
28 

I5-45 
H'43 

54-26 

22 

14-66 

!4'94 
12-97 
14-42 

"73 
13  Jan.      8 

10 

16 
Feb.  7 

Mean 

1180* 

9  Jan.    29 
Feb.     4 

5 
18 

22 
26 

Mean 

36-88 

6          15 

50-88 
50-69 

50-55 
50-97 
50-86 
50-81 
51-07 
50-39 

50-99 
50-65 

50-55 

43 

32-23 
32-66 

30-39 

3379 
31-56 

(3679) 

34-98 

12 

34-99 
32-39 

31-99 

1166 

9  Jan.   29 
Feb.     4 

5 
18 

22 

27 

14    Dec.   31 
15   Jan.      I 
8 

12 
15 

Mean 

6 

59-59 
59'jo 
59-90 

5974 

44-82 
18 

43 
14-88 
13-29 
1274 

14-49 
1378 

45-98 
24 

17-87 

6 

29-89 
29-48 
29-88 
29-76 

17-84 
20 

14-94 

50 

37-83 
37-46 

37-66 
3571 

14-25 
25 

"74 
14  Feb.  26 

D.-C.   31 
1  5   Jan.      i 
8 
1  1 

Mean 

1181 

14  Feb.     4 
6 

21 

23 

24 

Mean 

,50-76      50-77 

32-07       33-15 

597. 

13-84 

2972 

I 

37-05 

64 
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Groombridge 

No. 

Meau  R.A. 
1810*0. 

Mean  N.  P.  D. 
1810-0. 

Uroombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groonbridgv 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
i8io'o. 

Date 

1800+ 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

1182 

9  Jan.    29 
Feb.     4 

5 
18 
26 

27 

Mean 

6" 

2Im 

7-62 
7-65 
7-84 

7-62 
7-49 

28° 

23 

1-64 
1*62 

2*16 
2-69 
0-65 

1189 
1  1   Feb.    1  9 

22 

Mar.   1  3 
16 

Mean 

6" 

14-72 
14-88 
14-69 
I4-53 

1 
23"' 

a 

32*'l8 

29-89 
30*50 

30-92 

45' 

1196* 

8  Feb.     4 

10 

Mar.  1  6 
9  Feb.  26 

27 
Mar.     3 

Mean 

6h        25'" 
29*12 

28-88 
29-41 
29-49 

50° 

20-71 

20-52 

22'6o 

20*88 
20*19 

19-35 

27 

14-71 
6 

23 

28-81 
28-38 
28-71 
28-97 
28-66 
28-76 

30-87 
51 

24 

56-77 
54-62 
52-79 

55-04 
51-41 

6 

7-68 

21 

17-80 

I7'34 

17-66 
17-67 
I7-43 

51 

1-67 

47 

44-74 
42-17 
4492 
43-94 

1190 

1  3  Jan.      8 

10 

16 
Feb.     7 

10 

16 
Mean 

29-29 

6 

32-16 
31-91 
32-11 

25 

20-71 

48 

22-60 

22'02 
23-56 

21 

"83 

13  Feb.   10 
16 

24 
27 
28 

Mean 

"97 
12  Jan.    26 
Feb.   10 

18 

Mean 

1198 

8  Feb.     4 

10 

Mar.   1  6 
9   Feb.   26 

27 
Mar.     3 

Mean 

32-06 

6 

34-65 

3475 
3473 
35-05 
34-66 

25 

22-73 

49 

53-99 

55-68 

53-10 
55-30 
55-50 
53-35 

56 

6 

27-79 
28-18 
28-30 
27-85 
28-00 

17-58 
21 

33 

25-83 
25-19 

24-57 
25-98 

24-83 

44-26 
0 

6 
6 

28*72 
24 

I  2  '6  I 

24 

36*49 

36-96 
36-51 

51 

45 

25 

32 

30-68 
28-23 
28-52 

1184 

ii  Jan.    19 

27 
Feb.     3 

13 
16 

Mean 

II9I 

13  Feb.    10 

3477 
6 

45-08 
45--3 

25 

45-12 

45-I5 
45*20 

54^9 

47 

29-73 
30-23 

29-30 

21 

30-42 
30-08 
29-78 

1192 

13  Feb.  28 
Mar.     3 

'7 

Mean 

"99 

8  Feb.    19 

21 

9  Feb.     4 

5 
18 

22 

Mean 

1200 

ii   Feb.    1  8 

'9 

Mar.      I 

2 
'3 

16 
Mean 

28*02 
6 

21 

36*98 
36*54 
36-94 

25-28 

19 

46-84 

47-31 
45-78 
47-11 

"85 

13  Jan.  10 

16 
Feb.     7 
16 

Mean 

6 

36-96 
36-92 

36-93 
36-86 

36-87 

36-65 
24 

32 

51-16 
53-92 
5374 
53-40 
52-79 

29-14 

57 

"93 

ii  Jan.    19 

27 
Feb.      3 

13 
16 

Mean 

45-20 

6 

7-48 
8-40 
7-92 

7-99 
7-92 
7-92 

45-16 
26 

29-75 
26 

27-58 

29-37 
29-33 

30-09 
52 

6 

51-91 
51-67 

3676 
21 

34 
16-57 
11-70 

46*76 
30 

1186 

1  1   Feb.  27 
Mar.     2 

Mean 

36-91 

6 

0-18 

0*60 
0*58 
0-46 

25 

33 

52-08 

53-57 
52-90 

52-15 

53-01 

44 

5  '79 

6 

9-66 

9-79 
9-72 

10-13 

22 

14-14 

46 

35-66 
33-20 
33-01 
29-92 

9 

"94 

ii   Feb.   1  8 
'9 

22 

27 

Mar.  17 
Mean 

7-94 

6 

10-39 

lO'OI 

10-14 

10-65 
10-07 

26 

28-48 

45 
61-28 
60-84 
61-95 
62-38 

599' 

49 

1187 

12  Jan.   26 
Feb.   10 
18 
Mar.   i  <; 

Mean 

1201 

14  Feb.     4 
6 

21 
23 

24 
Mean 

9-83 
6 

22 

55-32 
55*66 

55-39 
55-18 

55'4' 

32-95 
27 

55 

5775 
56-26 

57-56 
57-53 
56-38 

o'43 

6 

'3'39 
-3-30 
-3-49 
•3"59 

25 

52-74 

48 

18-47 
19-04 
20-76 
17-14 

16 

10-25 
6 

26 

22-79 
22-55 
22-77 
22-62 
22-98 

61-27 
45 

30 

45-85 
457- 

45-70 

47-5° 

1188 

10  Feb.     4 

17 

21 

25 

Mar.  12 

Mean 

"95 
12  Jan.    26 
Feb.    10 

18 
Mar.   i  5 

Mean 

1202 

13   Feb.   24 
28 
Mar.     3 

7 

Mean 

22-74 

«••• 

55-39 

56-91 

'3'44 

18-85 
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Gi-ui>inbridgo 

Mean  R.A. 
iSio'o. 

Mean  N.l'.D. 
iSio'o. 

Groonilirici''e 
No. 

Mean  R.A. 
i  Sio'o. 

Mean  N.P.D. 
iSio-o. 

GroomhriilKe 
No. 

Mean  K.A. 
1810-0. 

Mean  N.l'.U. 
iSio'o. 

Dtte 

1800+ 

East. 

West 

East. 

West. 

Date 

1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East. 

West 

East. 

West 

1203 

n  Jan.    19 

27 
Feb.     3 

'3 
16 

Mean 

6" 

45-39 
45"°3 

26"' 

33° 

50-28 
48-85 
46-41 
4870 

8 

1210 
1  1  Mar.     i 

2 

«3 
16 

Mean 

61'       29'" 

29-73 
2971 

30-20 
30-10 

20° 
no 

2-16 
2-24 

46' 

1218* 
8  Feb.   19 

21 

9  Feb.     4 

5 
18 

Mean 

6" 

r83 

2-08 

33'" 

R 

.76 
I-83 

2-06 

5  1':67 
52-86 

53-06 

14 

55-01 
53-96 

29-94 

29 
30 

2-18 

45 
31-52 

32 

3-91 
2-13 
3-20 

2-74 
4-96 

3'59 

24 

39 

45H3 

6 

28 

'45 
'93 

•85 
"49 

30 

23 

2-27 
no 

i'75 
1-24 

2-53 

I2II                 6 

12  Mar.  15     46-81 

1-96 
6 

9-20 
8-92 

1-88 

33 

9-20 

20 

44-90 
44-27 

44-62 
44'54 

54-07 

54 
46-04 

1204 

10  Feb.     4 

17 

21 

25 

Mar.  17 
Mean 

1219* 

7  Mar.  20 
8  Mar.     3 
9  Mar.     8 

12 

'9 
Mean 

1212 

II   Jan.    27 
Feb.     3 

13 
16 

18 
Mean 

6 

35-81 

35-68 

35-49 
35-95 
36-04 

36-45 

6 

14-23 
14-26 
14-46 
13-96 
14-32 

'•73 
28 

32 

56-53 

5378 
50-94 
51-69 
52-62 

178 
53 

1205 
il   Jan.    19 

27 
Feb.     3 

16 

Menu 

9-06 

6 
9-18 

9-39 
9-31 
9-58 

9J3 
9-63 

9-20 
33 

44-75 

41 

32-44 
32-42 

31-11 
31-42 

46-04 

i 

1220 

1  1  Feb.  27 
Mar.     i 

2 

'3 
16 

'7 
Mean 

35-90 

6 

55-81 

5579 
55-86 
56-11 

30 

1 

3-42 

45 
11-26 
13-75 
>3'53 
14-07 

19 

1213 

12  Jan.  26 
Feb.   10 
18 
Mar.  22 

Mean 

14-25 

6 

'15-01 
14-65 

14-66 

'4'39 
14-80 

29 

1470 

'4-43 
14-48 

53-11 

45 
2976 
29-97 

28-62 

27-37 
28-33 

18 

27-84 

26-75 
26-62 

1206 
8  Feb.   19 

21 

9  Jan.    29 
Feb.     4 

18 

12    Feb.    10 

18 
Mar.  22 

Mean 

9'44 

6 

36-92 
36-61 

34 

32-12 

32 

'5'55 
14-04 

9 

55^4 
6 

30 

58-63 
58-28 
58-51 

58-43 
58-36 

13-15 
49 

ii 

44-34 
46-30 
44-80 
44-89 

1221 
1  5  Jan.    1  1 

12 

Mean 

1214 
13  Jan.      8 

10 

16 
Feb.   10 
16 

Mean 

3677 
6 

36 

17-64 
17-39 

'773 
17-69 
17-62 
1778 

14-80 
30 

20 

3976 

40-66 
39-06 

4075 

43-'5 

1222 

10  Feb.     4 

'7 

21 

25 

Mar.  17 
18 

Mean 

1470 
6 

14-54 

29 
19-25 
19-50 

28-81 
50 

27-15 

48 
37' 

O'OI 

6 

4-40 
4"99 

4-84 

5-05 
4-70 

58-44 
5-36 

22 

22-90 

21*12 

23'54 

23-54 
22-08 

44-70 
14 

23-72 

1207 

13  Jan.     8 

Feb.     7 

Mean 

1215 

7  Feb.     8 

'5 
Mar.  15 
9  Feb.  26 

27 
Mar.    3 

Mean 

6 

19-38 

29 

25-25 
25-52 
25-22 

25-18 
25-01 

2  5  '49 

30 

1-86 

23 

3'40 
3-00 
6-19 
3-20 
0-78 
3'52 

6 

1-97 
1-83 
2-05 

17-64 
37 

50 

17-51 
20-75 
19-81 

58 

1208 
10  Feb.     4 
>7 

21 

2S 

Mar.  12 
'7 

Mean 

1223 

ii   Jan.  19 
Feb.  13 

22 

Mean 

4-80 

6 

38-01 

6 

11-26 
10-51 

11-22 

5-36 
31 

32 

22-64 

45 
45-08 

12 

38-68 
36-82 
36-92 
39-16 

37-44 
38-61 

23-72 
34 

1216 
12  Mar.  15 

1-95 

6 

1877 
19-09 
19-08 
19-00 

37 

18-81 
19-03 

19-36 

48 

36-03 
34-57 
3375 

0 

34-96 
35-73 

6 

25-28 
29 

28-05 

27-83 

28-10 
28-20 

50 

3-35 

56 

1779 
14-94 
14-92 
14-64 

1217* 
8  Feb.     4 

10 

Mar.  1  6 
9  Mar.    8 

12 

«3 

Mean 

48 

1224* 

8  Feb.     4 

10 

«9 

21 

9  Jan.   29 
Feb.     4 

Mean 

1209 
13  Jan.      8 

10 

16 
Feb.     7 

Mean 

28-05 

'5'57 

II'OO 

37-94 

18-99 

18-92 

34-44 

35-35 
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Groombridge 
No. 

Jlean  K.  A. 
iSio'o. 

MeanN.KD. 
iSio'o. 

LJroombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.l). 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
iSio'o. 

-Mean  N.P.U. 
iSio'o. 

Date 
i  Soo-|- 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1225 

15  Feb.   13 

22 

28 

Mean 

6h            ^m 

2574 
25-77 
25-62 

25-76 

45°            44' 

io':43 
6-17 

573 
9-22 

1232 

13  Jan.    1  6 
Feb.     7 

10 

16 

24 

Mean 

6h 

8 

40'° 

49-32 
49-89 

49-36 
50-20 

20° 

7' 

3"'i  ' 

5-28 
5-48 

3-37 

4-16 

1238 

13  Jan.    1  6 

Feh.     7 
10 
16 

Mean 

6" 

8 

41™ 

43-96 
44-21 
44-10 
44-25 

20' 

17' 

21-29 
19-92 

24-34 
20-40 

2572 

6          38 

28-25 
28-70 
28-59 
28-19 

28-46 

7-89 

6 

44'  '3 

42 

1-68 

1-5° 
1-52 

20 

21-49 

33 

6-67 
5-90 
6-98 

6 

50-21 

50-06 
50-20 

49-61 
40 

48 

1771 
'9-32 
18-43 

4-28 

53 

1226 
1  1   Mar.     2 

•3 
16 

'7 
24 

Mean 

1239 

13  Feb.  24 
28 
Mar.     7 
'7 

Mean 

38          16 

11-15 
11-94 
1  1-32 

9-94 
9-5o 

1233 

1  2  Jan.  26 
Feb.   10 
18 

Mean 

50-16 
6 

40 

5475 

54-96 

55-oi 
54-96 

18-49 
51 

16 

34-57 

34-57 
34-97 
32-69 

35-4° 

6 

22-49 

22'II 
21-72 
2I-52 

1-57 
42 

32 

60-86 

59-52 
58-99 
62-48 

6-74 
10 

28-44 

6          38 
31-65 

10-77 
38            8 
36-40 

1234 

10  Feb.     4 
17 

21 
25 

Mar.  17 
18 

Mean 

1240 
1  1   Mar.    4 

'7 
14  Feb.   26 
28 

Mean 

1227 
1  1  Mar.  1  6 
17 

Mean 

Ji'SS 

6          39 

40-61 

40-43 

40-85 

18          57 

35-44 
36-14 
36-03 
34-32 
32-25 

1228 

13  Feb.   27 
28 
Mar.    7 

26 
Mean 

21-96 

6 

34-68 
34-62 
34-50 
34-69 

42 

60-46 

51 

31-86 
31-23 

28-43 

51 

6 

56-80 
56-88 
56-81 
5677 

5694 
57-12 
56-98 

57-03 
57-02 

56-92 
56-89 

56-89 
56-76 

54-92 

40 

56-69 
56-92 

32 

46-03 

50-71 
46-95 

47-49 
44-58 
4577 
46-51 
44-90 
44-87 
45-44 
46-38 

44'99 
50-14 

48-01 

4571 

34H5 

12 

4578 
44-82 

1241 

12  Jan.    26 
Feb.    10 
18 
Mar.  13 

Mean 

1235 

9  Feb.     5 
18 
26 
.     27 
Mar.     3 
8 
1  1   Mar.     2 
4 
13 
16 
24 
14  Feb.   26 
28 
Mar.  27 
28 
i  5  Jan.    1  1 

12 

Mean 

40-55 

6          39 

56-08 

56-34 
56-22 

56-39 

Co*  30 

c  6*37 

35-00 

50          55 

6-15 
6-62 
5-70 

773 
5-84 
4-86 

34-62 

6 

34-93 
34-82 

3479 

42 

30-25 

32 

27-78 

27-54 
27-95 
24-83 

8 

1229 

ii  Jan.    19 

27 
Feb.     3 
«3 

22 
27 

Mean 

1242 
ii    Mar.  17 

24 
14  Feb.  26 
28 

Mean 

6 

4377 
44-40 

43 

44-36 
44-19 
4377 
43-99 

27-03 

44^ 

22"!  I 

25-40 

40 

25-33 
24-51 
25-00 
22-43 

56-30 

6          40 

10-95 
10-90 
10-97 
io'8o 

I  1-02 
11-28 

6-15 

51              20 

20-46 
19-1  1 
1  8  -60 
19-60 
17-87 
17-46 

1243 

9  Jan.    29 
Feb.     4 

5 
18 

22 

27 

Mean 

1230 

10  Feb.     4 

'7 

21 

25 

Mar.  17 
18 

Mean 

56-94 

6 

10-98 
10-70 
10-96 
i  no 
11-16 

56-81 
41 

46-57 

46 
56-56 

55-89 
56-06 

5578 
54-21 

45-30 

49 

1236 

14  Feb.     4 
6 

21 

23 
24 

Mean 

10-99 

6          40 

47-48 
47-35 

18-85 

31             20 

44-65 

44-34 
43-97 
44-26 

43-57 
43-62 

44-09 

6 

50-72 
50-95 
51-04 

50-89 

50-52 

44-08 
43 

23-76 
26 

4973 
48-30 

50-34 
48-37 

24-32 
4 

10-98 

6 

30-77 
30-72 

30-93 
30-76 

3075 

41 

55-70 

45 

4-24 
4-91 
1-95 
3-31 
3-15 

52 

1231* 

8  Feb.     4 
10 

'9 

21 

Mar.     3 
16 

Mean 

1244 
15  Feb.  13 

22 

27 
28 

Mar.     6 
Mean 

1237 

15   Feb.    13 

22 

27 
28 
Mar.     6 

Mean 

47-45 

44-07 

30-79 

3-51 

50-82 

49-01 

I.KDCERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAK  STAKS. 
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Groombridge 

No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  Ii.  A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridgo 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.l'.l). 
iSio'o. 

Date 

1800+ 

East. 

West 

East. 

West. 

Date 
1800+ 

East. 

West 

East.         West. 

Date 
1800+ 

East. 

West 

East. 

West 

1245 

13   Jan.    16 
Feb.     7 

10 

16 

27 

Mean 

61' 

| 

44m 

T92 
16-46 

16-14 

>5'99 
16-13 

19° 

o' 

57-42 
56-08 
57-96 
58-06 
58-85 

1252 

II  Jan.   19 

27 
Feb.     3 

'3 
'9 

Mean 

6" 

54-53 
54-80 

54-56 

54-37 
54-96 

46"- 

8 

31°         49' 

6-10 
271 
6-?6 
6-06 
8-24 

1259* 

7  Feb.     15 
8  Feb.       4 

10 

'9 

21 

Mar.     3 
Mean 

61' 

23-09 

2279 
22-41 

(27-54) 
24-22 

50- 

| 

7° 

49'-85 

5f34 
51-71 
51-11 
51-52 
51-06 

IS" 

6 

28-03 
28-11 
28-07 
28-16 
27-87 

16-14 
44 

48 

28-58 
24-71 
26-34 

25-34 
24-83 

57-67 

3 

54^4 

6 

2'57 
3-°9 
2-49 
2-87 

47 

5-89 

47          39 
42-08 

4371 
44-36 
44-01 

23-13 

6 

31-72 

3i-94 
31-61 

31-48 
31-66 
32-10 

50 

51  -io 

36 

23-05 
24-76 
26-74 

2674 
24-12 

23-52 

58 

1246 

14  Feb.     4 
6 

21 
23 

H 
Mean 

1253 

12  Jan.   26 
Feb.   10 
18 

Mar.   1  3 

Mean 

1260 

1  1  Jan.  27 

Feb.     3 

13 
16 

'9 

22 

Mean 

2-76 

6 

36-28 
35-68 

47 

43-54 

34          50 

58-15 
54-95 

28-05 

6 

52-63 
52-20 
52-45 
52'35 
52-27 

44 

25-96 

32 

45-21 

46-88 

(38-43) 
46-50 

45'56 

9 

1254 
1  1    Mar.  1  6 
24 

Mean 

1247 
1  1   Mar.  i  3 

24 
14  Feb.  28 
i  5  Jan.   1  1 

12 

Mean 

3175 

6 

43-I5 
43-50 
42-97 
43'42 

50 

24-82 

49 

25-57 
27-25 

26-45 
26-89  ' 

9 

I26l 

12  Jan.  26 
Feb.   10 
18 
Mar.   1  3 

Mean 

35-98 

6 

47-04 

48-44 

48-37 

48 

48-45 

49-05 
48-52 
48-88 
48-44 

56-55 

8          26 
6-46 

4-94 
6-73 
9-41 

7'37 

7-3i 
6-64 

4-79 

1255 

7  Feb.     8 

23 
28 
Mar.     8 
15 

20 

8  Feb.   19 

21 

Mar.     3 
Mean 

52-38 
6 

45 

25-72 
25-48 

46-04 
51 

46 

22'22 
22-O5 

43-26 
6 

5i 

42-61 
42-61 
43-04 
42-54 
43-03 
42-21 

26-54 
17 

53 

53-59 
54-30 

53-35 
52-48 

53-86 
54-05 

1248 

10  Mar.  1  8 

20 

Mean 

1262 

10   Feb.     4 
'7 
25 
Mar.  17 
18 
20 

Mean 

6 

37-27 

37'" 
37-08 

37-45 
37-35 
37-67 

25-60 
45 

34 
49-62 

4979 
50-05 

49'3' 
48-98 

5''37 

22-14 

53 

1249 
ii   Feb.  22 

27 
Mar.      i 

2 

16 

25 

Mean 

47-95 

6 

•«7 

'94 
•82 

•76 
'93 
79 

48-67 
49 

6-30         7-11 

29            56 

4'74 
5'54 
5-5I 
6-00 

f)-7J 

6 

55-85 
SS-H 

42-67 
5i 

42 

21-85 
20-87 

53-61 
39 

1256 
n   Jan.   19 

27 
Feb.     3 

13 
'9 

22 

Mean 

1263 

ii  Mar.   1  6 
24 

Mean 

37-32 

6 

50-90 
50-61 
50-27 
50-33 
50-58 

45 

49-85 

47 

38-11 
42-10 
41-21 

39-54 
38-52 

26 

55-50 
6 

33-23 
33-I9 

52 

33-68 
33-32 
33-58 
33-59 

21  '36 

28 

35-85 
35-14 

55 
36-96 
36-62 

36-97 
36-44 

1250 

12  Jan.    26 
Feb.    10 
18 
Mar.  13 

22 

Mean 

o  24 
5-12 

1264 

9  Jan.    29 
Feb.     4 

18 
Mar.     8 
'3 

Mean 

11-85 

6 

34-3I 
34'9  ' 

49 

5'53 

42           28 

61-52 
59-38 

1257 
ii  Mar.  17 
25 

Mean 

50-54 
6 

46 

5'*7 
5-17 
5-00 
5-20 
5-19 
5-34 

39-90 
51 

4i 

62-08 
62-87 
62-21 
62-25 

(57-15) 
61-87 

33-2i 

6 

24-23 

24-46 
24-53 
24-62 
24-41 

33-54 
54 

35-50 

45 

49-80 
46-96 
49-68 

48-93 
48-46 

3675 
40 

1251 

10  Feb.     4 

21 

25 
Mar.  17 
18 

20 

Mean 

34-61 

6 

51-12 
50-96 
5  ''43 
51-34 

49 

60-45 

42           41 

25-66 
27-66 
28-07 
24-»3 

1265 
1  1   Mar.      i 

2 
13 

"7 
25 

Mean 

1258 
1  1   Mar.      i 

2 

'3 
17 

Mean 

5'2o 

62-26 

51-21 

26-56 

24-45 

4877 

1160.  These  observations  probably  represent  the  mean  place  of  the  two  close  stars  which  form  the  pair  2  1009. 
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Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.U. 
iSio'o. 

Groombridge 
No. 

.Mi'.  in  K.A. 
18100. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.l'.D. 
1810-0. 

Date 
1800+ 

East. 

West. 

East.        West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

1266 

1.0  Feb.     4 
17 
25 
Mar.  17 

18 

20 

Mean 

6h 

I 

54m 

57-02 
57-06 
56-96 
56-71 
57-24 
56-9I 

27°            26' 

42-80 
42-63 
4I-38 
41-71 

4I'5S 
42-98 

1273* 

7  Feb.     8 
8  Feb.   19 

21 

Mar.     3 
16 
Apr.     3 

Mean 

6h        58"' 

34-22 

34-I4 

34-41 

50°         22' 

60-40 

58-15 

5975 
60-65 

1280 

II   Jan.    19 
Feb.     3 

22 

Mar.     i 

10 

Mean 

7h        im 

39-13 

39-02 

39-05 
39-41 
(38-34) 
39-00 

37° 

47:56 

47-04 
45-84 
45-21 
46-28 

38' 

6 

22-39 
22-50 

56-98 

55 

42-I7 

45           27 

21-63 
21-18 

34-11 

6 

58 

49-02 

48-93 
48-69 

59-87 

29          55 

3-31 
5-16 

39-12 

7            i 

41-83 
42-04 
41-98 
42-02 

42-39 

46-49 

42 

12-60 
1677 

I3-97 
17-20 
17-85 

H-94 

26 

1267 
1  1   Mar.  1  6 

17 

Mean 

1274 

13  Feb.     7 

10 

16 
Mean 

I28l 
II  Jan.   19 

27 

Feb.     3 

13 
16 

»s 

Mean 

22-45 

6 

48-80 
48-41 
48-58 
48-58 
48-42 

55 

21-41 

6 

49-88 
49-64 
49-89 

50-05 

48-88 
58 

3'93 

45           42 

40-27 
41-20 
40-66 
39'36 

1268 

n  Jan.    19 
27 
Feb.     3 

13 
16 

Mean 

34              5 

45-40 
44-18 

4373 
4578 
46-12 

1275 
1  1   Mar.     i 

10 

16 

17 

Mean 

41-97 

7            i 

46-38 
46-80 
46-50 
46-79 
46-65 
46-92 
46-51 
46-94 

46-52 
46-97 

15-56 

44 

36-50 
38-03 

37H7 
38-66 
37-66 
36-75 
34-21 

3774 
38-05 

37-17 

16 

1282 

12  Jan.   26 
Feb.   10 
18 
Mar.  13 

22 

14  Feb.  23 

24 
26 
28 
Mar.  27 

Mean 

49-87 
6 

1  6-  10 
16-19 
15-62 

59 

16-05 

15-92 
16-25 

16-07 
16-50 

l6'22 
16-19 
16-30 

16-10 

40-37 

30                 2 

28-36 
29-41 
31-12 
27-96 
30-39 

30-40 
29-45 
30-06 

30-04 

48-56 

6 

41-91 
41-96 
41-72 

4i74 
42-06 

57 

45-04 

35           12 

29-68 
30-84 

31-56 

1276 

9  Jan.    29 
Feb.     4 
18 
26 
Mar.     3 
8 
13  Feb.     7 
10 
16 
24 
27 
28 

Mean 

1269 

II  Jan.    19 
Feb.     3 

«3 
16 

»9 

Mean 

46-70 

7           2 

8-64 
8-84 
8-98 

8-53 
8-69 
8-49 

37-22 
30 

45 
39-66 

40-72 
39-81 

35-96 
41-15 

38-99 

1283 

10  Feb.     4 
»7 
25 
Mar.  17 
18 

22 

Mean 

41-88 

6 

0-79 
0-69 
0-62 

58 

31-07 

49           39 

28-88 
27-56 
28-43 

1270 

12  Jan.    26 

Feb.   10 
18 

Mean 

15-97 

6 

27-67 
27-53 
28-07 

16-18 
59 

29-44        29-57 

42              25 
53-68 

52-31 

1277 

ii  Feb.  13 
16 

19 

Mean 

0-70 
6 

22'22 
22-32 

22-53 
22-56 
22-62 

58 

28-29 
45           5i 

30-56 
31-40 

31-09 

8-70 

7           2 

36-39 
36-72 
36-41 

36-56 

36-73 
36-57 

37 

52-81 
52-88 
58-06 
56-60 

54-96 

53-00 

39-38 
32 

1271 

1  1   Mar.     i 

10 

13 
16 

17 
Mean 

1284 

II   Jan.    19 
Feb.     3 

22 

27 
Mar.     i 
10 

Mean 

27-76 

6 

30-21 

30-43 
30-26 

59 

30-24 

31-15 
30-86 

8           45 

12-92 
12-92 

H-37 
13-72 
13-24 

1278 

7  Feb.   1  5 
23 
28 
Mar.  15 
8  Feb.     4 
10 

Mean 

6 

58 

32-73 
32-17 

32-54 
32-51 
32-68 

32-34 

31-26 

38           16 

1674 
18-26 

17-17 
17-81 
17-22 
15-70 

36-56 

7           2 
39-52 
39-22 
39-44 
39-4° 
39-47 
39-81 

54-72 

30 

0-54 
3-89 
2-40 
1-70 
3-62 
4-22 

33 

1272 

10  Feb.     4 
17 
25 
Mar.  17 
18 

20 

Mean 

1285 

9  Feb.  26 
Mar.     3 
8 

12 

13 
26 

Mean 

30-30 
7 

3075 

0 

45-42 

45-15 
45-11 

45'3' 

13-81       13-40 

5i           35 

8-17 

7-95 
9-16 

8-68 

1279 

1  3  Mar.     3 
7 
17 
26 

Mean 

32-50 

17-15 

45-25 

8-49 

39-48 

273 
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Gloom  Undge 
No. 

MCMM  K.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
iflO'O. 

MeanN.P.U. 
1810-0. 

Groom  bridge 
No. 

Mean  K.A. 

iSio  o. 

M.MII  N.l'.D. 
iSio'o. 

Date 

:Soo+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East        West 

East. 

West. 

1286 

9  Feb.  26 
Mar.     3 
8 

12 

'3 

26 

Mean 

7" 

20-21 
20-32 

20-  1  6 

20-22 
2O-I7 
20-31 

3"' 

H 

30°         25' 

12-13 
13-58 
12-40 
15-31 
11-66 

1293* 

13  Feb.     7 
10 
16 

24 
28 

Mean 

7" 

8 

r 

19!37 
I9-47 
19-27 
18-67 
I9-37 

34° 

22' 

33-62 
34-11 
36-01 
34-57 

1300 

10  Feb.  17 
Mar.  17 

22 

1  1  Jan.  27 
Feb.     3 
16 

Mean 

tj\l                        Qlll 

*                                • 

5-70 
5-48 
5-84 
5-98 
5-65 
5-54 

23° 

63-27 
60-93 
63-52 

8' 

61-77 

(57-32) 
60-27 

7 

19-23 

7 

20-36 
19-97 
20-23 

34 

34-55 

18 

58-61 
59-68 
60-46 

20-23 

7 
13-66 

13-2I 

4 

12-98 

44           32 
42-16 
44-82 
41-61 

572           5-67 

7            9 

13-85 
13-90 
14-10 
14-26 
14-10 

62-57 

50 

33-15 
33-68 

32-43 
30-57 
30-93 

61-02 
39 

1294 

13  Feb.     7 
16 

27 
Mean 

1287 

14  Feb.     7 
23 
24 

Mean 

1301 

12  Jan.   26 
Feb.   i  o 
18 
Mar.  22 

25 

Mean 

7 
30-17 

30-45 
30-43 

3073 
30-65 

20-19 
7 

44 
4-62 

5'5° 
6-06 

5-62 
3-28 

26 

13-49 

7 
43-00 

43-05 
42-85 

43-27 
42-86 

4 

42-86 

50          47 
56-17 

56-55 
5678 
58-60 

5S-50 

1295 
14  Feb.     4 
6 
7 
23 
24 

Mean 

1288 

12  Jan.    26 
Feb.   i  o 

18 
Mar.  i  3 

22 

Mean 

14-04 

7           9 

17-88 
17-86 
18-27 

32-15 

46 

29-17 

28-70 
27-62 

59 

1302 

14  Feb.  26 
28 
Mar.  28 

Mean 

7 

36-64 
36-32 
36-68 
36-50 

7 

5-02 

47 

16-95 
iy-95 
17-08 
16-78 

0 

43-01 

7 

48-34 
48-04 
48-10 

48-20 

4 

47-93 

56-72 

48          47 
34-26 
33-17 
34-24 
33-o6 
33-28 

3372 

1  8  -oo 

7           9 
19-94 
19-81 

20-07 
19-81 
19-98 
19-47 

28-50 
52 

42-27 
42-40 
43'93 

53 

42-37 
42-03 

4i-45 

1296 

14  Feb.  26 
28 
Mar.  27 

28 

Mean 

1289* 

8  Feb.   19 

21 

Mar.     3 
16 

9  Jan.  29 
Feb.     4 

Me:m 

1303 

9  Jan.   29 
Feb.     4 
18 
26 

27 
Mar.     3 

Mean 

36-54 
7 

7 

4071 
41-01 
40-67 
40-45 
40-44 

17-19 
39 

30 

37-36 
35-07 

35-22 

38-57 
37-29 

1297 

13  Feb.  28 
Mar.     3 

7 
17 
26 

Mean 

48-17 
7 

48-13 

5 

35-03 
35-06 
35-20 

34-83 
35-36 
35-05 

33-68       33-50 

29           45 

4779 
48-60 

47-98 
47-48 
5071 
48-1  1 

19-75      19-94 

7         10 
35-11 

34-87 
34-84 
35-42 
35'H 

42-87 

18 

6-13 
4-93 

7-24 
5-00 
4-92 
6-86 

4i-95 
16 

1290 

10  Feb.     4 

17 

Mar.  17 
18 

20 

Mean 

1304 
1  1  Feb.  22 

27 
Mar.     i 

10 

16 

24 

Mean 

7 

40-66 

7 
42-01 
42-26 
42-06 
41-70 
41-68 

39 

36-70 
30 

29-60 

30-59 
32-98 

33-34 
30-53 

1298 

13  Feb.  28 
Mar.     3 

7 
»7 
26 

Moan 

7 

54-50 

54-44 

35-09 
5 

50           59 

54-86 
55*74 
54-5° 
53-82 

35-00 

7         10 

36-40 
36-51 

36-45 
3675 

5-85 

34 
41-62 
40-74 

39''3 
38-11 

7 

1291 

12  Jan.  26 
Feb.   10 
18 
Mar.  25 
26 

Mean 

1305 
15  Feb.   13 

22 

27 
28 

Mean 

7 

31-42 
30-94 
3064 

41-94 

8 

31-42 
31-57 

3179 
3'-53 

23 

50-73 
51-41 

So-59 

31-41 

18 

50-07 
49-71 
50-03 

4775 

1299 

10  Feb.   17 

25 
Mar.   17 

22 

11  Jan.  27 
Feb.     3 
16 

Mean 

36-53 

7          10 

51-84 

52-04 
51-78 

39-90 

46 

20-53 

21  '24 

25 

54'4' 
7 

7 

17-57 
17-89 

34              22 
24-01 

27-41 

1306 

14  Feb.   24 
26 

28 

Mean 

1292 
13  Feb.  24 

27 

Mean 

1773 

25-71 

31  -oo 

31-58 

50-91 

49-39 

51-89 

21-92 
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Groombridge 
No.     ' 

Mean  K.A. 
iSio'o. 

Mean  JS.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

MeanN.P.i). 
1810-0. 

Groombridge 
No. 

Mean  K.A. 
1810-0. 

Mean  N.F.D. 
itio'o. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1307* 

9  Mar.     8 

12 

13 
26 

Apr.     i 
Mean 

7" 

5770 

5  7  '46 
57-82 

57-52 
57^7 

I0m 

I 

48°        58' 

30-63 

31-76 
30-89 
30-90 
29-87 

1314 

II   Jan.    27 
Feb.    1  3 
16 

'9 

22 

Mean 

7h 

34-28 

33-36 
33-20 

34-5° 
34-12 

I3m 

13° 

3-57 

473 
277 
6-54 

3-95 

49' 

1322 

Mar.   31 

7" 

ft 

7 

i7ID 

5-50 

17 

7-14 
7-04 

7-36 

7-41 
6-89 
6-71 

51° 
14 

10' 

50-36 

I 

39-30 

38-91 

37-84 

37-50 
40-89 

38-37 

1323 

10  Feb.     4 

17 
Mar.   17 
18 
20 

22 

Mean 

57-61 

7 
59-12 

5915 
59-57 
59-69 

59'56 
597i 

10 

30-81 

21                9 

58-58 

59-79 
59-16 

57-53 
59-08 

57-57 

33-89 
7 

7 

14 

10-95 

14 

35-52 
35-29 
35-56 
35-53 

4-3i 
41 

41 

34 
16-47 

42 
22-56 

23-94 
22-33 
22-19 

1308* 

8     Feb.     4 
10 
'9 

21 

Mar.       3 
16 

Mean 

1315 

13  Feb.     7 

7 

'3'55 
'3  '97 
14-02 
13-78 
13-83 

7-09 
17 

23 
21-91 

21-93 

20-23 

('5'94) 
21-93 

38-80 
8 

1316 

13  Feb.     7 

10 

16 
24 

Mean 

1324 
ii   Feb.     3 
'3 
19 

22 

27 

Mean 

59-50 

7 

12 

20-89 

20-63 
20-98 
20-64 
2079 

58-62 

40           25 

34-29 

33-57 
34'9Z 
34-36 

32-69 

1309 

10  Feb.     4 
17 
25 
Mar.  18 

20 
22 

Mean 

7 

38-65 

38-34 
38-63 
38-61 

35H8 
14 

50 

57-63 
58-10 
54-84 
56-44 

22-76 
57 

1317 

12  Jan.    26 
Feb.   1  8 
Mar.  25 
26 

Mean 

13-83 
7 

17 

18-58 
18-45 
18-35 
18-54 

21-50 
51 

26 

56-52 

57-18 

5674 
57-64 

1325 

13   Feb.   28 
Mar.     3 

7 
>7 

Mean 

7 

30-33 
30-46 

30-70 

30-59 
30-55 
29-95 

2079 
12 

3  3  '97 

18            i 

48-96 
50-56 

52-95 
50-50 
51-14 
5°-35 

38-56 
7 

14 
39-81 
39-83 
39-84 

39'98 
40-20 

56-75 
4i 

26 

35-05 
40-69 

38-49 
38-16 

39'37 

1310 
ii  Feb.  22 

27 
Mar.       i 

10 

16 
24 

Mean 

7 

0-12 
0-42 
0-36 

0-68 
0-46 

18-48 
19 

50 

4-41 

3-65 

4-25 
279 
1-46 

57-02 
43 

1318 

13  Feb.     7 
10 
16 

24 

27 

Mean 

1326 

12  Jan.  26 
Feb.    i  o 
18 
Mar.    1  3 

25 

Mean 

3°'43 
7 

12 
53-23 
53-3I 

50-74 

4i          34 

55-59 
56-77 

7 

53-36 
53-31 
52-95 
53''° 
53-80 

39-93 
14 

27 

32-00 

35'11 

33-72 

33-7' 
32-65 

38-35 
51 

0-41 

7 
10-09 

IO'22 
IO-I4 

19 

3-3I 

20 

21-57 
22-65 
22-17 

16 

I3II 
13  Feb.  24 
27 

Mean 

1319 

1  1  Jan.   27 
Feb.     3 

13 
16 

'9 
Mean 

1327 

ii   Feb.  27 
Mar.  10 
16 

Mean 

7 

53-27 

13 

6-91 
6-60 
6-69 
6-91 

56-18 

45            9 

27-80 
26-93 
29-02 
28-38 

1312 

13  Mar.     3 

7 
J7 
26 

Mean 

53-3° 
7 

28-11 
28-26 
28-33 

15 

28-22 
28-21 

28-40 

33-44 
39 

58-95 
59-21 
60-45 

56 

59-11 

59-84 
58-06 

IO-I5 

7 

19 

46-23 
46-19 

45-92 
46-05 
46-38 
45-81 

22-13 
23 

21 

43-64 

43-98 
42-97 

43-'o 
44-68 

42-35 

1320 

9  Jan.    29 
Feb.     4 
18 
26 

27 
Mar.     3 

Mean 

1328 

10  Feb.     4 

17 
Mar.  17 
18 
20 

22 

7 
28-78 
28-65 
29-13 
29-23 
28-90 

6-78 
13 

28-03 

46             22 

4'-°3 
40-23 

41-53 
41-88 
40-60 

1313 

14  Feb.  4 
6 

7 
23 
24 

Mean 

28-23 

7 

26-10 

28-28 
16 

59-54 

23 

39-43 

59-00 
14 

Mean 

7 

46-10 

20 

43-56 

9 

43-45 

2 
50-61 

1321 

Feb.   22 

1329 

7  Feb.  23 

28-94 

41-05 
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(.iruoinbriilgo 
No. 

.Mean  R.A. 
iSio'o. 

Mean  N.l'.L). 
i  Sio'o. 

Q        iiliridL'e 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

GroombriJge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSlo'O. 

Date 
1800+ 

East. 

West 

East. 

West 

Date 
1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East 

West 

East 

West 

1330 

1  3   Feb.     7 

10 

16 

24 
27 

Mean 

7" 

a 

2Im 

1576 
15-85 

15-42 
15-66 

15-88 

33" 

50' 

32-I4 
33-08 
30-92 
30-82 
30-86 

1337 

14  Feb.     4 
6 

7 

21 

Mean 

7h       24m 

14-60 
15-02 

15-38 
15-16 

IS' 

38*80 

37-55 
39-77 

34' 

1344 

8  Feb.  10 
II   Feb.  27 

Mean 

7" 

40-64 
42-98 

I 

10' 

44-66 
(35-83) 

I' 

41-81 

7 

48-20 
47-93 

25 

44-66 

24 
5-42 
8-10 

8 

15-04 

7 
16-10 
16-05 
16-44 

l6'O2 

15-99 

24 

X 

38-36 

49 

54-01 
52-89 
51-25 

49-49 
49-40 

33 

1345 
ii   Mar.  1  6 

17 

Mean 

7 

1571 

22 

8-58 
8-48 

8-22 

8-13 

35 

31-56 

45 

lO'II 

10-62 
11-14 

10-83 

1338 

12  Feb.   10 
18 
Mar.   13 

25 
26 

Mean 

1331 
13  Feb.  24 

27 
28 

Mar.     3 
Mean 

48-07 

7 
56-33 

25 

56-56 
56-48 
56-20 

56-43 
56-42 

6-76 
0-80 

15 

0-69 
3-62 
2-87 
268 
3-13 

1340 

12   Mar.  26 
13  Feb.     7 

10 

Mar.    7 

17 
26 

Mean 

7 

3'-55 

31-92 
31-82 
3i-97 
31-87 

8-35 
22 

46 

53-29 
53-73 
5375 
51-73 
50-59 

10-68 
33 

l6'I2 

7 
1674 
17-24 
I7-47 

17-28 

24 

19-36 
1778- 

51-41 

9 

21-87 
21-47 
20-41 

2074 
18-29 

17 

21-26 
21-50 

1332 

12   .Ian.   26 
Feb.    10 
18 
Mar.  13 
25 

Moan 

1339 

7  Feb.     8 
13 
'5 
Mar.   i  5 

20 
8  Feb.   21 
Mar.     3 

Mean 

1340 
u  Mar.  1  6 

Mean 

56-33 

7 
59'55 

7 

32-03 

3I-99 
31-52 
31-97 
31-80 

3I-94 
3176 

32-25 

56-42 
25 

20 

31-70 
31-94 

0-80 

34 

22-39 

34 

42-21 

4270 
40-68 
3772 
40-98 
41-81 
44-30 

2  "60 

49 

48 
41-64 

31-83 

7 
56-31 

56-53 
56-47 
56-29 

22 

52-62 

34 
2-68 
0-48 
1-59 

077 

23 

1347 
14  Feb.  26 

1333 
15   Feb.   13 

27 
28 
Mar.  25 

Mean 

17-18 

7 
41-81 
41-12 

18-57 
24 

20-56 

24 
15-58 
20-57 

21-38 
17 

1348 

9  Feb.     4 
18 

27 
Mar.     3 
8 

12 

14  Feb.   24 
26 
28 
Mar.  28 

Mean 

56-40 

7 
7-16 
7-18 
7-52 
7-60 

7-73 

23 

1-38 

20 

30-04 
31-91 

3'-57 
30-58 
31-81 

14 

4i-47 

7 
278 
273 
2-33 

25 

3-30 
2-90 

1  8-08 

32 

60-13 

5674 
54-80 

29 

5677 
56-98 

1334 
n   Feb.   16 
'9 

Mar.  10 

13 

16 

Mean 

1341 
9  Mar.   13 
26 
Apr.      i 
10  Fel>.     4 
17 

Mean 

7 

51-85 
51-42 
5176 

31-82 

26 

5178 
51-81 
51-74 
(5277) 

30 

3871 
37-45 
37-59 

4i-55 

51 

39-63 
40-43 
40-74 

2-61 

7 

8-87 
8-91 

9-27 
9-05 

3-10 
25 

57-23 

15 

11-61 

10-94 
9-66 
12-54 
8-03 

56-88 
31 

7'44 
7 

33'47 
33-17 
33-28 

33-23 

23 

33-5I 

31-41 

30 

27-89 
28-40 
28-21 
26-47 

i 

27-28 
27-66 

1349* 

10  Mar.   1  8 

20 
22 

Apr.     4 
i  i  Jan.  27 
Feb.     3 
13 

Mean 

1342 
14    Fell.      4 

6 

7 

21 
23 

Mean 

1335 

9  Feb.    4 
18 

27 
Mar.    3 
8 

12 

Moan 

9-03 

7 
17-91 

25 

18-10 

l8'I2 

I7-85 
1  8-00 
18-04 
18-23 
17-91 

10-56 

51 
43-66 

19 

1343 
12  Mar.  26 
13  Feb.     7 

10 

16 

Mar.     7 

17 
26 

Mean 

51-68 

7 

570 

6-53 
5-81 

6'39 
6-46 

5178 
27 

J7'9a 

20 

2073 
26-13 
24-51 

25-03 

24 

33-29 
7 

33-53 

24 

5-83 
5-96 

5-73 
5-84 

35 

27-47 

40 

58-94 
58-24 
60-19 
59-42 

40-80 
42-36 
41-26 

40-27 

42-45 
42-58 
40-06 

1350 
1  1   Feb.  1  6 

19 

27 
Mar.   10 

13 

Mean 

1336 

13  Foli.  24 

27 
28 
Mar.     3 

Mean 

. 

59-20 

17-91 

18-04 

43-66 

41-40 

6-18 

24-00 
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Gruombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Ciroonibridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Uroombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.          West. 

Date 
1800+ 

East. 

West.          East. 

West. 

1351 

14  Feb.  24 
Mar.  27 
Apr.     3 
6 
8 

Mean 

7" 

7-66 
8-26 
7-67 
8-06 
7-61 

27™ 

41° 

19-16 
19-58 
19-83 
1970 
22-36 

26' 

1357 

9  Feb.  26 

27 
Mar.     3 
8 

12 
«3 

Mean 

9-88 

974 
lO'OI 

9-76 
9-80 
9-81 

29"' 

8 

26°         43' 

43-02 
42-83 
41-98 
42-68 
42-82 
42-87 

1364 

13  Feb.     7 

10 

16 

24 

Mean 

7" 

8 

8 
27-22 

27-25 

29° 

15' 

'5'55 
12-84 

'475 

7 
42-09 

41-60 

42-94 
41-90 

32 

II 

39-85 

37-7I 

41-04 

13-67 
52 

7-85 

7 
26-22 
26-05 
26-21 
25-97 

27 

26-04 
26'2O 
2576 
26-I  I 
26-37 
25-92 
26-27 
25-97 
26-OI 

20-13 

51 

62-61 
61-94 
62-12 
60-57 

13 

60-87 

6l-59 
60-90 

61-24 
61-28 
6  1  -oo 

59'H 
59-18 

6i-43 

9-83 

7 

29 

38-20 
38-16 

38-03 
38-12 
38-28 

42-70 

39            7 

51-90 

50-56 
49-00 
50-16 

1365 

14  Feb.    4 
6 

7 

21 

Mean 

1352 

12  Feb.   10 

18 
Mar.  13 

25 
13  Feb.     7 

10 

16 

24 
27 
28 
Mar.     3 

7 

Mean 

1358 

10  Feb.     4 

17 
Mar.  17 
18 

20 
22 

Mean 

42-13 

7 
21-91 

20-74 

33 

9 

14-16 
17-20 

53 

1366 

ii  Mar.  17 
24 

Mean 

7 

45-48 

46-18 
47-95 

38-19 

29 

46-85 
46-60 

50-16 

5          26 

15-11 
17-42 

14-69 
15-86 
14-50 
18-27 
18-67 

1359 

7  Feb.  23 
28 
8  Feb.  2  i 
Mar.     3 
16 

24 
Apr.     3 

Mean 

21-33 
7 

33 

38-19 

37-82 
38-19 

15-68 
29 

12 

12-98 

14-40 

'3'35 
12-09 

1367 

13  Feb.     7 
10 
16 

24 

Mean 

26-1  1 

7 

43'44 
43-86 

43-95 

26-07 
27 

61-81 

24 

33-09 
33-95 

60-74 
24 

1353 
1  1   Mar.  24 

25 
29 

Mean 

7 

21-08 

21-59 
21-38 

22"!  1 
22-30 
2077 
20*89 
21-28 

22'OQ 
22'OQ 
2  2  '60 

38-13 
34 

10 

49-32 
48-27 
45-80 
49-26 
49-11 
49'94 

49-41 
48-51 

50-04 

50-33 
48-38 

13-21 
I 

4375 

7 

43-55 
43'97 
43-94 

27 

33-20 

24 

I7-49 
19-62 
18-72 

24 

46-54 

7 

60-12 
59-09 

4673 
29 

1640       16-27 

ii          54 

49-79 
52-29 

1368 

8  Feb.    19 

21 

Mar.     3 
16 
28 
Apr.      3 
II   Feb.  22 

27 
Mar.   13 
16 

17 
24 

Mean 

1354 
1  1  Mar.  24 

25 
.      29 

Mean 

1360 

14  Feb.     7 
23 

Mean 

43-82 

7 
6-16 

573 
574 
6-93 

6-17 
6-35 
6-54 
6'33 
6-i4 

28 

18-61 

9 

26-99 
29-01 

27-58 
26-31 
28-72 
25-44 
(13-14) 

;i6'97) 

27-22 

27-78 

28-22 

40 

59-61 

7 

18-79 
18-51 
18-85 
18-62 

30 

51-04 

ii          57 

33-42 

32-35 
31-03 

28-97 

1355 

8  Feb.     4 

10 

19 
Mar.     3 
28 
Apr.     3 
ii  Mar.   13 

24 

27 

29 

30 

Mean 

1361 

14  Feb.     4 
6 

7 

21 
23 

Mean 

21-64 

7 
4'93 

35 
5-24 
5-14 

48-98 
17 

60-68 
57-88 
60-92 

40 

62-62 
(54-55) 

18-69 

7 

21-47 
21-27 

21-21 

21-26 

30 

45          40 

1O-I2 
II-I8 
10-45 
10-99 

1369 

10  Mar.  20 

22 

ii  Feb.     3 

'3 
16 

Mean 

1362 

14  Feb.   24 
26 

28 
Mar.  28 

Mean 

6-23 

7 

24-07 
23-87 
23-98 
23-82 
23-80 
23-94 

28 

27-48 

24 
32-38 
31-52 

30-97 
28-66 

3079 
28-37 

6 

1350 
ii  Feb.  22 
Mar.     i 

13 
16 

17 
24 

Mean 

5-22 
7 

48-34 
48-50 

35 

48-35 

47'55 

59^3 
17 

44-66 
4673 

62-62 

50 

45-44 
46-46 

21-30 

7          3i 
7-62 
8-n 

8-56 

10-69 

17          45 

2973 
27-47 
29-46 

1370 

10  Mar.  20 

22 

ii   Feb.     3 
«3 

Mean 

1363 

ii  Feb.   13 
16 

'9 

Mean 

23-91 

30-45 

8-10 

28-89 

48-42 

47-95 

4570 

45-95. 
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Groombridgv           Mt-un  K.A. 
No.                         iSio'o. 

MeauN.r.L). 
1810*0. 

Groom  liriii-'i; 
No. 

ilran  H.A. 
iSio'o. 

Mean  N.l'.L). 
1810-0. 

Uroom  brills."' 
No. 

MlMII    11    A. 

iSio'o. 

.\lKilll    A.l'.JJ. 

1  S  I  o  0. 

IU- 

,800+       "•* 

\VrM. 

East. 

\V,st. 

Date 
1800+ 

East. 

Wast. 

East. 

West. 

Date 
1800+ 

East. 

\V,.,t. 

Bur. 

W«L 

1371 

13     Fl-li.     2- 

28 

Mar.     3 

7 
'7 

Mean 

7" 

H 

35'" 

49-03 
48-89 

4--<< 
48-64 
48-67 

30° 

I1 

58:96 
56-4+ 

56'.U 
58-67 
58-65 

1378* 

9  Feb.     4 
18 
26 

27 
Mar.     3 
8 

Mean 

7" 

i 

37'>3 
37'4' 
37-63 
37-55 

4<r 

37*61 
37-48 

42 

7-61 
8-74 

8'93 
9-24 

8' 

8-86 
8-26 

1385 

13  Feb.  *8 
Mar.     7 
26 

3» 
Apr.   10 

Mean 

7" 

1 

45'" 
* 
20-24 

20-22 

20-08 
20-29 

20-39 

30' 

27' 

7V 
7-29 
6-64 
6-3, 
10-36 

7 

4-08 
372 
4-36 
4-02 
4-08 

3'99 

3-72 

48-83 
36 

35 

40-88 
41-87 
41-67 

4°75 
40-22 
38-46 
41-97 

57-81 
24 

7 
22-61 
22-53 
22-53 

20-24 
45 

23-04 
22-44 
22-75 

26 

16-09 
15-62 
16-10 

77° 
24 

13-01 
17-65 
13-63 

37-53 

i    , 

50-17 

5°M3 
50-28 

5°'47 
50-51 
50-31 

37-55 
40 

8-63 

41 
22-84 
21-04 

22'6l 
22-4I 
22-48 
2I-52 

8-56 
57 

1372 

14  Feb.     4 

6 

7 

21 

23 

24 
26 

Mean 

1386 

12  Feb.   1  8 
Mar.  25 
26 
13  Feb.     7 

10 

16 

Mean 

1379* 
8  Feb.  21 
Mar.     ? 
16 

24 
28 
Apr.     3 

Mean  • 

4-00 

7 

10-09 
9-99 
9-48 

36 

40-83 

34 
15-87 
16-26 
15-28 

48 

50-36 

7 
58-49 

5874 
58-65 

58-63 

7 

24-60 

7 

31-48 
31-08 
30-86 
3'-'3 

40 

58-78 
58-72 
58-62 

58-71 
41 

41 

22-15 

33 

40-64 
3979 
38-33 

39-59 

45 
9-46 

45 

35-07 

32-39 
35-67 

35-58 

0 

38-17 
39-78 
37-84 

38-60 

30 
31 

22-56 
7 

»ri? 

23-22 

23-25 

23-59 

2274 

45 

23-33 
23-28 

I5-94 
29 

'7'44 
15-98 
17-96 
'7'93 

14-76 
10 

'7-59 
17-25 

1373 

12   Feb.   is 
Mar.  25 
26 

Mean 

1374* 
1  1   Feb.   1  9 

22 

27 
Mar.     2 

1C 

16 
Mean 

1375 

12   FeL.    iS 
M'ir.  2; 
26 

Menu 

1380 

9  Mar.   I  3 
26 
Apr.     i 
10  Feb.     4 

17 
Mar.     8 

Mean 

1387* 

9  Feb.      4 
18 
26 

27 
Mar.     3 
8 

Mean 

9-85 
7 

I  1-20 
1172 
I  2  -06 

I2-26 

I2-O4 

37 

15-80 

15 

50-91 

4973 
48-61 

49-95 
48-62 

47-88 

35 

23-31 

7 
29-06 
29-37 
29-18 

23-31 
45 

29-59 
29-40 

'7'33 

26 
12-63 

779 
1  1-26 

17-42 
24 

8-82 
7-95 

I38l 

1  1   Mar.   i  o 

1388 

12  Feb.   1  8 
Mar.  25 
26 
13  Feb.     7 
16 

Mean 

1382 
i  i    Mar.     2 

10 

'3 
16 

Mean 

u-86 

7 

5'47 
5*7 
5-66 

39 

49-28 

34 

22-07 
17-80 
17-60 

48 

29'2O 

7 

46-14 

46-22 
46-00 

45  '99 

29-50 
45 

10-56 

28 

12-24 
10-85 
1276 
11-54 
10-19 

8-39 
30 

3'-'4 
7 

3873 
38-49 
39-01 

42 

38-95 
38-86 

34-68 
24 

21-74 
26-29 
24-44 

45 

23-35 
20-65 

1389 

8   MM.     3 
16 

2  + 
28 

Apr.     3 
Mean 

1383 

10  M-.ir.  20 

22 

ii  Feb.     3 

"3 
16 

Mean 

5-60 
7 

39 

11-27 

I  1-22 
II-29 

19-16 
29 

44 

44-33 
44-38 
42-52 

1376 

13   Feb.   27 
28 
Mar.     3 

Mean 

46-09 

7 

13-58 
13-60 

13-27 
13-91 

14-07 
13-58 

46 

11-52 

35 

2-54 
4-87 

5-05 
2-91 
1-81 
2-63 

2 

3874 

7 

53-45 
53-52 

53-59 
53-76 

5379 
5S'69 

38-91 

44 

24-16 

45 
41-31 
41-14 
41-92 

4''95 
42-09 

41-00 

22'OO 
31 

7 

II-26 
40 

8-37 
776 
8-17 
7-85 

29 

4374 

50 
24-58 
24-54 
24-43 
23-71 

1390 

ii   Feb.    -3 
13 
16 
'9 

22 

27 

Mean 

1384 
i  i    Mar.     I 

2 

'3 
16 

'7 
24 

Mean 

1377 

13  Fcli.   27 
28 
Mar.     3 

7 

Mean 

8-04 

24-32 

53-63 

4<'57 

13-67 

2-97 

74 
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Groombridee 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810*0. 

Date 
i8oo-4- 

East. 

West. 

East.         West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date    .c 
1800+  ' 

East. 

West. 

East. 

West. 

1391 

7   Feb.    13 

15 

23 
28 
Mar.     8 

15 
20 
Apr.     3 

Mean 

7" 
36-10 

46"' 

36-14 

36-88 

34-90 

7°         o' 

5777     . 
57-22 

55H4 
56-28 

54-96 
54'53 

1398 

13  Feb.  27 
28 
Mar.     3 

Mean 

7"       49-" 

55-97 
55-99 

13°       37' 

30-31 

30"!  i 

1404* 

8   Mar.     3 
16 
24 
Apr.     3 
9  Feb.     4 
18 

Mean 

7" 

44-16 

44-63 
44-68 
44-03 

53m 

44'  3  1 
44-78 

20° 

III 
4-66 
''57 

59' 

377 
3-35 

55-93 

7         50 
3-64 
3-56 
3-62 

3-55 
3-48 
3-88 

30-55 

30          13 

48-69 
47-33 
48-3' 
46-92 
49-16 
48-64 

1399 

12  Feb.   1  8 
Mar.  25 
26 
13   Feb.   28 
Mar.     7 
26 

Mean 

7 

44-55 

53 

57-90 
57-64 
57-63 
57-75 
57-93 

2-96 
46 

3-56 

12 

26-08 
2478 
2471 
21-65 
23-70 
23-92 

7 

2-58 

2-75 
2-77 

47 

2-80 

3-14 
2-61 

57-50       55H3 

32              12 

54-04 

SS-g6 
5  4*04. 
c  i  *6  c 

53-57 
52-78 

1405 

10  Feb.     4 
'7 
25 
Mar.     8 

'7 
18 

Mean 

1392 

9  Mar.   13 
26 
Apr.      i 
10  Feb.      4 
17 
25 

Mean 

3-61        3-64 

7          50 

27-59 
27-69 

27-32 
27-16 
27-14 

28-10 
27-38 
27-70 
27-99 
28-02 

48-11      48-24 

19          44 

60-87 
60-92 
59-69 
60-54 
61-62 
62-32 
60-81 
6r68 
59-69 
62-48 
61-55 

1400 

10  Feb.    17 

25 
Mar.     8 

'7 
18 

20 

13  Feb.      7 

IO 

16 

24 

27 

Maau 

7 
6-66 
6-28 
6-69 
673 

674 
6-64 

5777 
54 

37 

31-84 
30-71 
32-69 

3473 

24-14 

57 

1406* 

9   Feb.   26 

27 
Mar.     3 
8 

12 
26 

Mean 

2-70 

7 

52-23 
52-07 
52-50 
52'37 

2-85 

47 

54-21    53-33 

35          21 

27-97 
31-08 
3170 
28-36 

1393 

ii   Feb.      3 
16 

22 

Mean 

6-62 
7 

23-84 
23-59 
23-66 
23'42 
23-42 

54 

31 

36-22 

37H3 

35-66 

34-65 

12 

52-29 
7 

7 

2  3  "97 
24-25 

48 
49 

29-78 

35          19 

29-61 

19          15 

53-75 
52-21 

1407 
1  1   Mar.     i 

2 
10 

'3 
16 

17 
Mean 

1394 

1  1    Feb.    2  2 

27-61 

7           5i 

37-87 
37-67 
37-24 
3772 
38-01 

6rn 

23           48 

17-21 
17-28 
18-79 

17-53 
17-92 
18-99 

1401 

9   Feb.     4 
it 

26 

27 
Mar.     3 
8 

Mean 

1395 
1  1    Mar.  29 

3° 

Mean 

23-55 
7 

55 
'9"45 

36-07 
13 

41 
6'io 
7-92 

5-72 
5-88 

5-32 
7-99 
5'44 

1408* 

13  Feb.     7 

10 

16 

24 
27 
28 
Mar.     3 

Mean 

24-11 

7 

34-04 
33-79 
33-87 
33-94 

34-05 

49 

52-98 
3i          42 

12-81 

12-48 
13-00 

12-51 
11-57 

I  I  -01 

37-7i       3777 

7         5i 

51-16 
51-22 

51-68 

18-31       17-25 

49          44 
12-03 
n-66 
1  2-28 

1396 
1  1   Mar.     i 

2 
IO 
13 

16 

Mean 

1402 

ii   Feb.     3 

13 
16 

«9 

22 

27 

Mean 

7 

'9'45 

55 
21-41 

20-81 

13 

6-34 

31 

10-57 

10-34 
10-98 

9-37 

1409 

13   Mar.     7 

17 

Mean 

51-43 

7          52 

33-52 
33'43 
33-45 

in  i 

33-93 
7 

49 

39-47 
38-99 

12-33 

33          59 

47-8o 
48-62 

7 

23-77 
23-69 

23'57 
24-04 

2I-I  I 

55 

31 

32-91 

3319 

33-21 

30-51 

10-23 
4 

1403 
13  Feb.   1  6 

Mar.     3 
Mean 

1397 

19   Apr.      i 
5 

Mean 

13           42 

14-25 
17-68 
12-17 

1410 

1  1   Mar.     I 

2 
10 

16 

Mean 

39'23 

48-21 

33-47 

14-70 

2377 

32-51 
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Snombridge 

No. 

.Mr,  111 
ill 

K.A. 

o'o. 

Mean  NM'.L). 
iSio'o. 

liroonibridgu 
No. 

Jle:m  K.A. 
1  810*0. 

Mmui  N.P.D. 
1810*0. 

Grooinbriilge 
No. 

Mean  K.A. 
iSio'o. 

Menu  N.l'.D. 
itio'o, 

Date 

1800+ 

But 

\\YM. 

East.          W,-st. 

Dvfe 

1800+ 

East. 

W«3t. 

East.         Wi-sr. 

Date 
1800+ 

East. 

WVst. 

East. 

West. 

1411 

1  1    Feb.      3 

'3 
16 

'9 

22 

«7 

Mean 

7" 

'7'55 
17-82 
17-69 
17-83 
17-85 
17-89 

56'" 

47            i' 

10*56 

29-59 
29-26 
J*'*3 

32-45 
29-75 

1417 

13  Feb.  10 
16 

24 
27 
28 
Mar.     3 

Mean 

7" 

58"' 

59'47 

|9'9' 
60-26 

59-82 
59-60 
59'45 

14°        36' 

41-02 
38-96 

4  ''43 
40*22 
42-29 
39-03 

1423 

10  Feb.    17 

25 
Mar.   17 
18 
20 
Apr.     4 

Mean 

8" 

2'" 

21-54 

21  77 
21-65 
21-48 
21-42 
21-66 

21° 

53' 

S°':57 
51-89 

51-05 
47-90 
51-17 
50-22 

1/77 
7 

50 

46-48 
4672 
46"43 

30-62 

13          32 

55'OQ 
56-42 
53-95 

7 
'7'35 

5975 

59 

18-26 

20-31 
17-23 
I7-34 

iS-Si 

40-49 

4           18 

57-41 
56-12 
(61-09) 

56-39 
5574 
56-63 

8 

38-66 
38-37 
(39  36) 
3874 

21-59 
2 

38-40 
38-34 

26 

l6'02 

16-50 
14-20 

15-27 

50-47 
55 

15-92 
15-41 

1412 

1  3    Feb.      7 

16 

Mar.     3 

Mean 

1418 

7  Feb.   13 

23 
28 

Mar.     8 

'5 

Apr.     3 

Mi-  in 

1424 

8  Feb.  21 
Mar.     3 

24 
Apr.     3 
9  Feb.     4 
18 

Mean 

7 

42-53 
42-89 

42-54 

42T7 

46-54 

57 
42-63 
42-84 

55-12 

19          15 
43-81 
45-03 
43-94 
46-14 

44-50 
44-81 

1413 

10  Mar.  20 
Apr.     4 
1  1    Mar.  24 

25 
29 
30 

Mean 

«7-35 

7 

28-93 
29-28 
29-89 
29-05 

29-23 
29-84 

'8-39 
59 

57-41       56-22 

17             I 

20-91 
22-80 
21-18 
20-14 
20-65 

21   67 

38-59 
8 

38-37 

4 

58-28 

58-93 
58-70 

58-75 
58-24 

S875 

15-50 

20 

15-67 

29 

26-89 
27-07 
26-21 
26-24 
27-48 
28-15 

1419 
1  1    Mar      2 

10 

16 

17 
24 
25 

Mean 
1420 

IO   Fell.       4 

•7 
*5 
Mar.     8 

•7 
18 

Moan 

1425 
10  Feb.    17 

25 
Mar.  17 
18 

20 

Apr.     4 
Mean 

42-68 

7 

42-96 

4313 
42-64 

43-25 

42-74 

57 

43-38 
42-88 

44-85      44-42 

23           15 

5  ''33 
50-65 

5  '"45 
52-95 
53-38 
52-30 

1414 

10  Alar.  20 
Apr.     4 
1  1    Mar.  24 

25 
29 
30 

Mean 

29-37 
7 

59 

43-96 
43-80 

43'9' 
43-69 

43-69 
43-66 

21-23 

29            3 

36-56 
35-97 
35'4' 
52-38 
34-89 
36-20 

8 

0-40 

0-25 
0-69 
0-60 

58-61 
5 

31 

43^5 

42-39 
42-51 
41-58 
43-92 
41-91 

27-01 
40 

1426 

8  Feb.  21 
Mar.     3 
16 

24 
28 
Apr.     3 

Mean 

43-05 

7 

37-12 

37-13 
3699 
36-95 

43'i3 

58 

37-36 
36-98 

52-52       50-99 

32            59 
31-82 
32-89 
31-66 
30-55 
3i-95 
32-83 

1415 

9  Kelt.     4 
18 
26 

27 
Mar.     3 
8 

Moan 

8 

42-37 
42-71 
42-26 
42-86 
4271 

43-79 

I 

35  H 

46           24 

5  -60 
6-29 
4-67 
5-27 
6-15 

0-49 
8 

39-82 
39^7 
40-34 

6 

40-15 
40-01 
39-96 

42-66 
28 

57-83 
54-11 
56-02 

46 

54-09 
54-63 
56-00 

1421 

1  1   Feb.      3 

'3 
16 
19 

22 

Mean 

1427 

10   Mar.   18 

22 

Apr.     4 
1  1  Feb.    1  3 
16 

'9 
Mean 

37-05 

7 

43-56 
43-88 

43-27 
43-90 
43-66 

43-32 

37-17 
58 

3'75       32-36 

50            42 

5673 
59-06 
58-03 
58-36 
57-52 
56-53 

42-58 

8 

57-50 
57-59 
57-24 
57-61 

57-85 
57-71 

I 

5-60 

• 
29            51 
38-98 
38-43 
39-58 
39-30 
39-60 
39-00 

1416 

1  1    Feb.     3 

«3 
16 

«9 

22 

27 

Mean 

1422 
9  Feb.    26 

*7 
Mar.     3 
8 

12 
26 

40-04 

8 

48-91 
49-05 
49-68 
49-27 

40-04 
8 

55-98 

22 

57-38 
54-6l 

56-08 

55'H 

54'9' 
6 

1428 

1  1   Feb.   1  3 
16 
'9 

22 

Mean 

43-60 

577' 

Mean 

57'58 

39''5 

49-23 

55-80 

76 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
i8:o'o. 

Mean  N.P.D. 
iSio'o. 

Groombriilge 
No. 

Mean  HA. 
i8io'o. 

East.        West. 

Mean  X.l'.U. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East.         West. 

D.ite 
1800+ 

East.     J    West. 

East. 

West. 

Date 
1800+ 

E:ist. 

West. 

1429 

8  Mar.     3 
16 

*4 

28 

Apr.     3 
'3 

Mean 

8" 

20-81 

2,  -I5 

21-02 

21-16 

21-00 
20-77 

gm 

1 

36°        10' 

5  1  "93 

51-22 

49'47 
52-40 
50-56 
49-61 

1436 
1  1    Mar.     I 

10 

24 

29 
30 

Mean 

8h        14"' 

H                        a 

7-95 
7-49 

7'45 
7-60 

7-58 

49° 

54'49 
5471 
5i-95 

54-27 
5477 

29' 

1440 

1  1   Feb.    i  9 

27 
Mar.    1  6 

Mean 

8"        16'°         19° 

57-33                    2o:67 
56-98                    14-80 
57-18                    12-25 

47' 

57-16                    15-91 

8           17         36 

375                    14-88 

3-45                    H'91 
3-05                    13-17 

15 

7-61 

8          14 

19-11 

18-97 
19-21 
19-42 
19-01 
19-05 

54-04 
43 

43 

4-69 

4'35 
2-86 

6-23 
6:58 

5-53 

1441 

1  1   M«r.  29 

30 
Apr.     5 

Mean 

21-09 

8 

47-I9 
47-11 
47-26 
47-29 
46-93 

9 

47^9 

50-87 

46             12 

51-48 
50-62 
50-71 

50-73 
51-52 
49-68 

1437 

13  Mar.     3 

'7 
26 

Apr.      i 
10 
1  1 

Mean 

1430* 

9  Feb.   1  8 
26 

27 
Mar.     8 

12 
26 

Mean 

3-42 
8          17 

26-78 
27-26 
27-78 

27-35 
27-1  1 

'4-32 
24 

20-06 

19-91 
'8-43 

18-05 

19-76 

i9"35 

'9-54 

13 

1442 

8   Feb.   21 
Mar.      3 
16 

24 
28 
Apr.     3 
'3 

Mean 

i9"'3 

8           14 
22-52 

22-35 
22-28 
22-63 
22-43 

22-41 

28 

37-83 

37-21 
35-86 

37-52 
36-95 

3575 
37-89 
34-30 

37-7' 
37-45 
38-15 
36-89 

36-03 
35-34 

39-04 
35'9' 

35-06 

35-28 
35"°5 
34-58 
36-14 

5-04 

39 

38-55 
36-58 
37-18 

3673 
36-96 

33-68 
36-36 
36-69 
37-68 

33-98 
37-66 

3570 
36-88 
36-1  1 
36-61 

47-16 

8 

48-85 

50-19 

47-39 
10 

50-15 
50-19 
50-23 
49"39 

50-65        51-48 

7           7 
12-82 
13-28 
13-34 

II'SI 

11-95 

12-00 

1438* 

7  Feb.    15 
28 
Apr.     3 
6 
8  Feb.  21 
Mar.     3 
9  Feb.     4 
18 
26 

27 
Mar.     3 
8 

12 
13 

23 
26 
Apr.     i 
7 
15 
10  Feb.     4 

«7 
25 
Mar.   18 

20 
22 

Apr.     4 

15 

18 
20 
1  1   Feb.     3 

'3 
16 

«9 

22 
27 

Mar.     2 

Mean 

1431 

7  Feb.  13 

23 
28 
Mar.  15 
Apr.     3 
8  Feb.  21 

Mean 

27-26 

8          17 

52-39 
52-91 

19-30 

19 

1-41 

5-20 

38 

1443 

II   Feb.    16 
Mar.      i 

Mean 

49'52 
8 

49"99 

II 

41-08 
41-22 

40-55 
41-26 

4I"I3 
40-41 

I2-4I           12-45 

22               5 

35-88 

34'9  1 
35-40 

34-05 
36-12 

35-94 

1432 

10  Feb.   17 

25 
Mar.  17 
18 
20 

22 

Mean 

52-65 

8          18 

7-89 
8-40 
8-27 
8-88 
8-32 
8-68 

3-31 

19 

47-26 

49  '44 
49-37 
48-15 
47-16 
46-54 

39 

1444 

11   Feb.    16 

19 
27 
Mar.     i 

10 

16 
Mean 

8 

48-64 
48-65 
48-38 
48-51 
48-38 
48-61 

40-94 
II 

35-38 

47          23 

41-32 
40-72 
40-50 

39-58 
40-42 
42-03 

1433 

1  1   Mar.     i 
10 
13 

'7 
24 

25 
Mean 

8-41 

8           18 
13-61 

13-5° 
14-09 

'37' 
13-96 
14-11 

47-99 

36 

12-37 
13-28 

14-56 

10-70 
12-85 
IS'?1 

IS 

1445 

1  1  Mar.    1  7 
24 

25 

29 

30 

Apr.     5 
Mean 

4»-53 

8 

50-42 
50-35 

II 

40-76 

47          24 

53-25 
53-26 

1434 
1  1  Mar.  i  o 

17 

Mean 

13-83 

8          18 

16-26 
16-37 
16-53 
16-50 
16-51 
16-48 

12-91 
15 

43 

29-67 
28-58 
27-88 
30-29 
28-63 
29-90 

5°'39 
8 

54''3 
54-2.1 

54-18 
54-01 

13 

53-26 

20            3 

32-04 

30-1  1 

32-27 
35-82 
32-49 

1446* 

10  Feb.     4 
17 
25 
Mar.   1  7 
18 
Apr.   15 

22-50       22-32 

8          15 

4-02 

3-75 
3-48 

36-50 

22 

54-42 

54'45 
55-24 

36-62 
4 

1435 

12   Feb.   1  8 
Mar.  25 
26 

Apr.     8 

12 

Mean 

1439 

12  Feb.    1  8 
Mar.  2  5 
Apr.     8 

Mean 

5+'i3 

32-55 

378 

54-70 

Mean 

16-44 

29-16 

1440.  The  resulting  place  of  this  star  in  N.P.D.  is  supported  by  the  Radclilt'e  catalogue. 
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No. 

ill-ail 
iSi 

His-. 

K.A. 

o'o. 

ilcan  .N.I'.L). 
1810-0. 

1  1  room  bridge 
No. 

.M,  .in  K.A. 

iSio'o. 

Mean  .VIM). 
1810-0. 

No. 

Air.  til 
ill 

East. 

K  A. 
o-o. 

West. 

Mi-all  N.I',  i). 
iNio'o. 

Di!" 

i8oo-|- 

\V,-.-t. 

East. 

West. 

1 

,800+      *"*•  !  W'M- 

But 

. 

\\Vst. 

1   1  II,- 
l800-{- 

East. 

\V,-st. 

1447 

13   Feb.      7 

10 

16 

24 

Moan 

» 

i8m 

a 
26-2I 

26-47 
26-OI 
26-I8 

49°         J9 

7-63 
6-37 
6-73 

1454 

10  F«-l>.   i- 
Mar.  17 
18 

20 

Mean 

8"        23"' 

•                         * 

24-29 
*4"47 
24-28 

46° 

46 

35-80 
33-93 
33-74 

i  3  Mar.  26 
Apr.     i 

IO 

1  1 
Mean 

8" 

16-18 
16-29 
16-58 
16-22 

45° 

6' 

4-83 
4-82 

6-1  1 

6-88 

8 

26-22 

18 

32-20 
32-29 
31-88 

3'75 

49 

6-56 

8 

52-47 
55-45 
5371 

8           23 

28-29 
28-09 
27-96 
28-14 
28-28 

25 
21-05 

20-37 
21-39 

19-98 
20-51 

34*47 

I 

20-37 

8 

16-32 

26 

29'43 
29-65 

45 

5-66 

3 

10-83 
1  1-26 

1448 
13   Feb.     7 

10 

16 

24 

Mean 

1455 
8  Apr.     3 

9 
'3 
9  Feb.   18 
26 

27 

Mean 

1462 

13  Mar.  26 
Apr.   10 

Mean 

8 

49-07 

49-95 
48-94 

29'54 
26 

49'94 
50-26 
50-38 

9 

3-89 

11-05 

17 

3-65 

(9-54) 
4-10 

8 

33-36 
3278 
33-36 

32-03 
18 

30 

40-15 
38-90 
40-08 

45 

1463 
7  Feb.  13 

23 
28 
Mar.  15 
8  Feb.  21 
Mar.     3 

Mean 

28-20      27-96 
8           23 

35-80 
36-10 

3579 
35-82 

20-66 

29 

3479 
33-96 

36-51 

20-37 
24 

1449 

12   Feb.    1  8 
Mar.   25 
26 

Muan 

1450* 

10  Feb.    17 

25 
Mar.    17 
18 

20 

Apr.     4 
Mean 

1456 

12   Feb.    1  8 
Mar.  25 
26 
Apr.     8 

12 

Mean 

8 

20 

31-69 

31-78 

3I-94 
3I-96 
32-01 
31-92 

397' 

20 

33-17 
32-99 
33-64 
33-3I 
34-09 

49'3« 
8 

50-19 

27 

10-28 
10*09 
978 
10-44 

3-86 
47 

3-88 
58 

35H4 
38-85 

8           23 

55-22 

56-10 
56-17 

34-74 

19 

34-59 

37'u 
35-25 
35'°5 
34-95 

IO 

1464 

10  Feb.  25 
Mar.  17 
18 
Apr.     4 

Mean 

1457 
ii   Feb.   16 
'9 

22 

27 

Mar.     i 

IO 

Mean 

8 

50-12 
50-04 
50-05 
50-41 
50-28 

10-15 

27 
50-25. 

43 

38-20 
37-54 
38-19 

37-71 

37-29 

37-30 

30 

3776 

8 

1  1-29 

"•35 
i  rog 

10-51 
10-59 

31-88 
22 

10-70 

24 
11-97 

12-58 

11-70 
16-11 

20 
'379 

1465 
9  Feb.   1  8 
26 

Mar.    8 

12 

23 

Mean 

1451 

8  Apr.     3 
9 
'3 
9  Feb.   1  8 
26 
27 

Mean 

8           24 

6-90 
6-49 
6.67 
7-02 

l!9 

6-67 

35-49 

35 

56-34 
54-31 
56-09 

57-4.7 
57-96 

56-45 

56 

1458 
1  1    Mar.  1  6 
'7 
24 
25 
29 
30 

Mean 

50-18 

8 

55-10 

54'»4 

50-25 
27 

3779 

44 

42-35 
4-4-47 
43-80 
46-14 

37-76 
26 

10-97 
8 

22-26 
21-23 

10-70 

22 

23-60 
22-62 
22-87 

13-04 
9 

22-28 
19-09 
19-49 

I3-79 

19 

'6-35 
16-94 

18-68 

6-72 

8           24 

48-86 
48-36 

48-39 
48-77 
48-59 

56-44 
36 

25 
19-94 
19-35 

20-25 

19-52 

19-08 

1466 

14  Feb.  23 

Mar.  27 
Apr.     3 
6 

Mean 

1452 

7  Feb.  23 
28 
Mar.    i  5 
8    Feb.  21 
Mar.  24 

28 

Mean 

1453 

1  3    Mar.     3 
26 
Apr.     i 

Mean 

1459 

i  3  Feb.   i  o 
16 

24 
27 
28 

Mean 

8 

18-13 
18-19 
18-09 

18-44 
18-27 

28 

44-I9 

49 

18-87 
18-54 
19-60 

•8-55 

19 

48-59 

8           25 

9-00 
8-79 
8-78 
9-11 
8-87 

36 

19-63 

38 

5-04 

3-18 
3-86 
6-02 

4-33 

1467 

i  i    Feb.   27 
Mar.     i 

10 

16 
»7 

Mean 

21-75 
8 

23-03 

23 

14-67 
1478 
I4-49 

20-29 
46 

17-32 

17 

24-38 

28-18 

1400* 

i  3  Feb.   i  o 
16 

24 
27 
28 

Mean 

14-65 

26-69 

8-91 

4-49 

18-22 

18-61 

78 
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Groombndffe 

No. 

Mean  K.A. 
1  8  1  o'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  K.A. 
jSio'o. 

Mean  N.l'.U. 
iSio'o. 

QrobmbndffG 

No. 

Mean  KA. 
iSio'o. 

iSio'o. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West 

East. 

West. 

Datf 
1800+ 

West 

East. 

West 

1468 

14  Feb.  23 
24 
Mar.  27 
Apr.      3 
6 

Mean 

8"      28"' 

42-76 
42-69 

43-22 

43-04 
42-88 

44°       28 

22M8 
18-94 
2O-O6 
21-64 

22-66 

1475 

ii   Mar.  1  6 

17 
24 
25 
29 

Mean 

81' 

29-21 

28-82 

28-45 
28-67 
28-39 

39"' 

18° 

56-02 
56-05 

57-39 
5778 
58-15 

37 

1482 

i  o   Mar.   i  8 
Apr.   1  5 
1  1   Feb.    1  6 
19 

22 

Mean 

8" 

4-60 
4-82 
4-91 

42- 

471 
4-70 

49' 

59-18 

58-00 
57-18 

8' 

55-69 

42-92 

8           31 

27-27 
27-15 
26-82 
26-26 
26-86 
26-80 

2I'IO 

22              36 

34^5 
32-10 

34-12 

34-80 

34-33 

28-71 
8 

39 

33-42 
33-37 
3370 

33-43 
33-4I 

57-08 
47 

17 

33-6i 

34-67 
34-62 
36-74 

34-65 
35-oi 

478 
8 

42 

1073 
10-32 
10-39 
10-52 

58-12 
28 

56-02 
II 

(51-93) 
57-65 
58-78 
58-38 

1469 

10  Feb.   25 
Mar.  17 
18 
Feb.    1  6 
»9 

22 

Mean 

1476 
13  Feb.   16 
24 

27 
28 
Mar.     3 

17 

Mean 

1483 
1  3  Mar.  26 

3i 
Apr.    10 
1  1 

Mean 

8 

59-05 
58-89 
58-52 
58-52 
5875 

10-49 
42 

25 

6-38 
6-41 

877 
7-19 
6-3, 

58-27 
51 

26-64      27-08 

8           32 

36-03 

35-74 
35-86 
36-26 
35-66 

34-42       33-5' 

19            o 

47-3! 

46-90 

47-67 

47-68 

8 

11-38 
11-45 

10-83 
11-28 
10-84 

33-47 
40 

11-48 

24 

54'4' 

54-70 

55-9i 

55-05 
56-78 

34-88 
40 

55-39 

1484 

ii  Mar.  17 

24 

25 
29 
30 

Mean 

1470 
1  1   Mar.  1  6 

'7 
24 
25 
29 

Mean 

1471 

10  Feb.  25 
Mar.  1  8 
ii  Feb.   1  6 
19 

22 

Mean 

1477 
8  Apr.     9 

13 
9  Feb.    18 
26 

27 
Mar.     8 

Mean 

5875 

8 

5'45 

5-60 
5-40 

5'57 

43 

7-01 

25 
34-06 
35-02 

35-05 
33-68 
36-08 

55 

35-9I 

8            36 

42-72 

42-46 
42-47 

42-70 

47-09 

50           57 

53-99 

56-26      5° 

57-30 
56-02 

1485 
1  1   Mar.  1  7 
24 

25 

29 
30 

Mean 

11-16 
8 

11-48 

40 

15-23 
15-21 
15-41 
15-17 

55-37 
28 

55-39 

7 
8-74 
6-78 
7-26 

8.0  . 
05 

1478 

13   Mar.   26 

3i 
Apr.    10 
1  1 

Mean 

8 

54-96 

54-75 
54-80 

55-04 
55-28 

43 

3478 

43 

6179 

59-98 
59-88 
59-32 
60-25 

59-37 

38 

42-54      42-53 
8          37 

35-65 

35'94 
35-93 
35-82 

56-53      53-99 

27              20 

23-67 

2173 
21-19 

23-11 

22-91 
21-95 

8 

15-26 

40 

50-15 
50-00 

47 

7-91 

18 

33-4° 

1486 

9  Mar.  23 
26 
Apr.      i 
7 
15 
19 

M  ean 

1472 

9  Feb.    18 
26 

27 
Mar.     8 

23 
26 

Mean 

1479 

13  Feb.  27 

28 

Mean 

8 

54-35 
53-96 

50-08 

41 

54-92 
54-40 

8 

59-09 
58-18 

59-79 
58-84 

33H3 
25 

1480 

7  Feb.  28 
Mar.  15 
8   Mar.     3 
16 

24 

28 

Mean 

55-00 
8 

44 
8-n 
776 
8-48 
7-82 
7-96 
8-i5 

6o'io 
49 

4 

49-43 
49'47 

47-33 
49-20 
48-51 

35'84      35-89 

8          37 

57-45 
56-68 

22-18        23-67 

45          48 

7-34 
6-8  1 

1487 

10   Feb.    25 

Mar.  17 
18 

20 

Apr.     4 
15 

Mean 

1473 

II   Mar.     i 
10 

Mean 

57-07 

8          39 

8-69 
8-90 

8-75 
9-07 
8-78 
8-59 

7-08 

45          34 

33-84 
3673 
34-74 
34-25 

33-54 

54-10 

8 

56-91 

56-23 

54-66 
41 

58-98 

23 

54-94 
52-29 
48-89 
50-14 
50-36 

57-63 
16 

8 

42-34 
42-21 
42-66 
42-21 

8-05 
44 

47 

28-27 

29-39 
28-02 

29-19 
29-14 

56 

1474 
10  Mar.  1  8 
20 
ii  Feb.   27 
Mar.     i 

10 

13 
Mean 

1481 

i  2   Feb.    1  8 
Mar.     8 
15 
25 
26 

Mean 

1488 

14  Fell.  23 

24 
Mar.  27 
Apr.     6 
8 

Mean 

8-80         8-80 

34'55      35-29 

56-52 

51-32 

42-31 

28-80 

l.KIHJKKS    OF    (iliooMMKlDGE'S    OBSERVATIONS    OK    ClKCUMIMl.AK    SlAlfS. 


liruombridge            -Mt-.m  R.  A. 
No.                         iSio'o. 

ihMii  X.I'.  II. 
iSio'o. 

Uroombridce 
No. 

Jlenn  K.A. 
iSio'o. 

Mean  N.l'.U. 
iSio'o. 

(  hroombridflB 

No. 

\]  -  .n 
ill 

East. 

K  A. 
o'o. 

Wait 

Mean  N.l'.D. 

iSio'o. 

Date 
1800+ 

East.         West. 

East.        West. 

D;ite 

1800+ 

East         West. 

East. 

\v.  ,.. 

Date 

1800+ 

Eiist. 

West. 

1489 

j  i    Feb.    1  9 

22 

27 

Mar.      I 
10 
16 

Mean 

81'       45"' 

073 
0-43 

07! 

I'OO 

0-81 
076 

17         57 

487  1 

47-58 
46-64 

47-85 
4577 
48-15 

1492*  fontd. 

13   Fob.    10 
16 

*4 

*7 
28 
Mar.     3 

" 

17 

26 

3' 
Apr.     i 

10 

1  1 

12 

'3 
16 
14  Feb.  21 
26 
28 
Mar.  27 
28 
Apr.     3 
6 
8 

9 

10 

1  1 

'3 
17 
15  Mar.  25 

29 
3' 

Mean 

81'         45'" 

a                      a 

41° 

16-59 
19-76 

(H'45) 
18-43 

19-88 
16-81 
19-82 
19-13 
18-30 

'9'95 

17-67 
19-40 
19-09 
18-48 

20-10 
19-80 

13' 

i7:4? 
i7'34 
15-20 
16-82 
16-16 
20-51 
18-57 

'775 
19-47 
19-77 
18-24 
19-91 
17-50 
19-70 
19-67 
19-36 

1496 

10  Feb.  25 
Mar.  17 
18 

20 

Apr.    4 
«5 

Mean 

8" 

• 

48m 

H 

23-66 
23-48 
(24-28) 
23-66 
23-68 
23-83 

5i° 

39' 

57-'i8 
5901 
56-41 
58-27 
56-69 
56-59 

57-36 

35 

5'4* 
9-32 
7-39 

074 

8          45 
13-40 
'3'33 
'3'32 
>3'35 
13  '60 

'3'54 

+7'45 

21             38 

36-87 
36-07 
36-1  I 
37-72 
34-91 

35'52 

8 

23-66 

48 

53-04 
53-06 
52-95 

45 

1490* 

8   Apr.     3 
9 
'3 
18 
9  Feb.    1  8 
27 

Mean 

1497 

13  Mar.   17 
26 

3' 
Mnan 

8 

53-02 

49 

23'83 
23'83 
23-54 
23-65 
23-66 

49 

7-38 

32 

55-35 
56-25 

54-5i 
54-16 

55'4« 

1498 

13  Feb.  10 
16 

»4 

27 
28 

Mean 

13-39       13-6° 

8          45 

'4"53 
H"93 
1474 

36-46       34-91 

41           13 

41-88 
45-06 
41-27 

1491 

13    Apr.    10 
i  i 

12 

Mean 

8 

26-11 

2  5  -94 
26-34 
25-99 
26-37 

2370 
49 

28 

1171 

8-24 
9-66 
10-89 
'37* 

55-15 
16 

1499 
n   Feb.  22 

27 
Mar.     i 

'473 

8          46 

870 
8-44 
8-51 
8-36 

4*74 

41            13 

18-01 
21-17 

20-11 

18-86 
17-58 
18-46 
18-79 
18-63 

2f37 
1778  • 
19-1  1 

i9'4S 
20-04 

'7'35 
17-59 
21-44 
2075 
17-68 
20-03 
1970 
20-03 
1  8  -60 
19-85 
19-23 
18-88 
18-98 
18-94 

'7'43 
18-38 
19-49 
16-19 
17-69 
20-17 
19-42 
17-84 

1492  * 

7  Apr.      5 
6 

12 

'3 

>    Mar.      3 
16 
9  M-ir.   12 

'3 
23 
26 
Apr.      i 

'5 
1  1    Mar.     i 

10 

13 
16 

17 
*4 
25 
29 

3° 
Apr.     3 

5 
9 
18 

21 

12   Feb.    1  8 
Mar.     8 

>5 
25 
26 

Apr.     8 

12 

'7 
13   l-«b.     7 

8-50 

8         46 

974 
10-17 

18-94 
41 

18-54 
0 

19-18 
1876 

10 
16 

Mean 

1500 
12  Mar.     8 
'5 

25 
26 

Apr.     8 
Mean 

1493 

1  3  Mar.     3 

7 

Mean 

26-1  5 

8 

39-58 
39'4* 
39-55 
39'63 
39-40 

49 

10-84 

39 

54-98 

53-83 
52-30 

55-14 
5S-95 

18 

9-96 

8          48 

'5'49 
•  5-28 

39 
32-23 
31-71 

18-97 
31 

1494 

i  2   Mar.  26 
Apr.  15 

Mean 

39'52 

8 

0-18 
0-14 

0-25 
o-io 
0-18 
o-33 

50 

54-44 

34 

39-03 
40-29 

39'25 
39-08 

4'"38 
41-46 

58 

1501* 

9  Feb.   26 
Mar.     8 

12 

23 

26 

Apr.      i 

Mean 

«5'39 

8          48 
15-91 

'573 

1572 
16-24 
15-60 

31-97 
47 

27-81 
26-67 
26-45 

28 

27-37 

26-71 

25-84 

1495* 

7   Apr.     3 
9 

11 
8  Mar.  24 
28 
Apr.     9 

Mwn 

0'2O 

8 

50 

7'45 

7'H 
7-24 
6-96 

40-08 
50 

36 

21-33 

2178 
20-76 

20'2I 

1502 

i  3   Kcl>.   24 

27 
28 
Mar.     3 

15-92       15-79 

26-98 

26-64 

Mean 

7-20 

21-02 

80 
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Uroonibridgu 

No. 

Mean  K.A. 
1810*0. 

Mean  N.f.D. 
iSio'o. 

Groombridge 

No. 

Mean  R.A. 

iSio'o. 

Mean  N.E.LI. 
1810-0. 

Groombridge 

No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East.         West. 

East. 

West. 

1503* 

7  Mar.     8 

15 
Apr.     6 

12 

27 
8  Mar.     3 
16 
24 
28 
Apr.      3 

13 

18 

9  Feb.    1  8 
26 

27 
Mar.     8 

12 

'3 
26 

10  Feb.  25 
1  1  Mar.     i 

10 

'3 
16 

17 
24 
25 

29 

30 

Apr.     3 
5 

9 

18 

21 

12  Feb.    18 
Mar.     8 
'5 
25 
26 
Apr.     8 

12 

15 

17 

'9 
13  Feb.     7 

10 

16 
Apr.    i  o 
1  1 

12 

'3 

16 

14  Feb.   21 
26 
28 
Mar.  27 
28 
Apr.     3 
6 
8 
9 

10 

1  1 

'3 
'7 
15  Mar.  25 

29 
Mean 

8h       50™ 

H                              H 

35-86 
35'63 

42° 

II 

7-10 
6-86 
6-64 
6-01 
6-32 
6-08 
7-08 

6-58 
6-74 
4'95 

6-87 
4-06 

77' 
7-27 

6-39 
6-44 
5-80 
6-18 
7-66 

5-55 
6-86 

6'20 

4-86 
6-34 

5-83 

5-73 

5-38 

7-02 
7-05 

7-37 
8-51 

7-17 

7-85 
7-15 

5-52 
6-63 

3-67 

3-71 
3-93 

(i-6,) 
3-87 
573 
4-91 

4"43 
6-88 

6-94 

0  *  C  C 
C  "OA 

7-45 
5-98 

6-00 

6 

6-84 
6-30 
7'45 
5-64 
6-05 

7-90 
7'39 

(1-67) 
6-64 
6-83 
3-18 
7-08 
7-27 
6-30 

6-22 

1504 

14  Feb.   21 
23 

24 
26 

Mar.  27 
Apr.     6 

Mean 

81' 

21*48 
21-51 

21-34 
21-65 
21-38 
21-52 

Si"' 

1 

51° 

40'  8  6 
38-40 
36-10 
40-26 
39-26 
41-40 

24' 

15" 

1  1   Mar.     i 

10 

16 

'7 
25 

Mean 

8"      53'" 

40*81 
40-46 

40-85 
40-80 
40-48 

37° 

11-28 
10-74 
11-39 

9'39 
9-29 

37 

40-68 

8          53 

45-04 

8          54 
24-10 
24-30 
23-97 
24-33 

24-44 
24-32 

24-37 
24-27 
24-63 
24-50 
24-85 

10-42 
50 

50 

51-84 
50-62 

5''34 
51-02 
51-86 

50-62 

50-33 
46-88 

48 

41-68 

47 

52-24 

49-41 
51-61 

21-48 
8 

32-44 
32-78 
32-52 

5i 

32-17 
31-91 

32-35 

22 

34-66 
35-96 

22 

34-60 
32-28 
36-18 

1512 

10  Apr.    15 

1505 

10  Mar.   17 
18 

20 

1  1  Feb.    1  9 

22 

27 
Mean 

1513* 

9   Feb.    1  8 
26 

27 
Mar.     8 
26 
Apr.     i 
7 
15 
'9 
10  Apr.     4 

'4 
Mean 

32-58 
8 

32-14 

Si 
36-25 
36-35 

36-35 
36-06 
36-08 

35'3' 
50 

30 

5771 
57-84 

57-10 

1506 

13   Feb.    10 
24 
27 
28 
Mar.     3 

Mean 

8 

36-22 

49'53 
49-88 
50-01 
49-69 
49-90 

45 

48 

5373 
56-95 

55-i« 
55-16 

24-33      24-49 

8          54 
40-51 

40-65 

51-09 
50 

51-09 

58 

1  1-16 
13-51 

1507 

13  Mar.     7 

'7 
26 
Apr.     i 

10 

Mean 

1514 

10  Apr.     4 
15 

Mean 

40-58 

8          55 

6-96 

6-88 
6-65 

7-35 

25 

29-91 
29-80 
30-42 
30-18 

12-34 
43 

8 

13-67 
13-84 

'374 
13-93 
13-62 

I3-57 

49-80 
52 

40 

26-62 
29-66 
29-95 
28-26 
29-52 
30-38 

55'24 
43 

1515 

8   Apr.      3 

,      9 

'3 

18 

Mean 

1508 

II    Mar.  24 
29 

3° 
Apr.     3 

5 
9 

Mean 

6-96 

8          55 

2375 
23-71 

23'4° 
23-70 
24-06 
23-83 

30-08 

37 
18-89 

16-66 

'7-73 
18-48 

'779 
19-83 

38 

1516 

1  1  Feb.   1  9 
Mar.     i 

10 

16 

i" 
25 

Mean 

1373 
8 

52 

14-50 
I4-55 
H-93 
14-71 
14-83 

29-07 
45 

47 

48-03 
48-62 

50-09 
49-69 

1509 

13  Mar.     7 

'7 
26 
Apr.     i 

10 

Mean 

2374 

8           56 

28-98 
28-76 
29-24 

29'43 
28-80 

18-23 

16 

56-29 

56-97 
56-37 

54-59 
56-66 

16 

8 

30-12 

30-04 
30-03 

14-70 

53 

28-90 

29-38 

22 

24-41 
22-97 
25-00 

48-99 

6 

26-21 

25-39 
24-61 

1517 

1  1   Mar.  24 
29 

30 
Apr.     3 

5 
Mean 

1510* 

10  Mar.   17 
18 

20 

1  1  Feb.    1  9 

22 
27 

Mean 

29-04 

56-18 

30-06 

29-14 

24-I3 

25-40 

3579 

6-20        6-51 
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Oro                          Moan  K.A. 
No.                        iSio-c. 

Mean  N'.P.IX 
1810-0. 

GiO'imbridge 
No. 

Mean  R.A. 
1810-0. 

McauN.P.U. 
1810-0. 

UroombridKe 
No. 

Mt-au  R.A. 

iSio  o. 

Mean  N.l'.D. 
igio'o. 

[Ma 

1800+ 

East.        West. 

I 
East.     1    West. 

Data 
1800+ 

East. 

West. 

East..         West. 

Date 

l8oo-f- 

East. 

West. 

East. 

West. 

1518 

12   Mar.  i  5 

25 
26 

Mean 

gh             gym 

8                                 8 

31-08 
3i'23 
31-23 

27°         33' 

35:/i6 

35'3' 
36-96 

1525 

9  Mar.  26 
Apr.      i 
7 
'5 
'9 
io  Feb.   25 
Mar.  17 

Mean 

9h 

39-62 

39-59 
3975 
39-64 
39-84 

Iffi 

39'48 
39-53 

32°         28 

5  2  -'14 
51-51 

5'  J9 

52-66 

50-00 

(5675) 
49-22 

1531 

II  Feb.  22 
Mar.      i 

10 

16 
Menn 

9h 

42-89 

42-95 
42-64 

43-07 

6m 

47° 

4277 
40-53 
43'«8 
42-36 

30' 

31-18 

8          57 

33'H 

32-93 
32-97 

35-81 

2?          33 
11-85 
(+•«») 

I3-55 

42-89 

9 

3-45 
2-98 
3-20 
3'*3 
3-i4 

7 

42-21 

36 

27-55 
25-33 
25-06 
25-87 
28-17 

45 

1519 

1  2   Mir.    i  5 

25 
26 

Mean 

1532 

12  Mar.     8 
15 
*5 
26 
Apr.     8 

Mean 

39-69 

9 

26-00 
25-63 

26-07 
15-88 
23-83 

39-51 

2 
*5'74 

51-58       49-22 

35          12 

10-81 
11-78 

'4'54 
12-28 

13-10 

11-74 

1526 

8  Apr.   1  8 

21 

9  Feb.   1  8 
26 

27 
Mar.     8 

Mean 

33-01 

8          58 

39-03 
39-64 
39-52 

1270 

49          26 

49-32 
48-47 
49-26 

1520 
1  3  Apr.   1  1 

12 

13 

Mean 

3-2o 

9 

28-19 
28-15 

28-07 
28-27 
28-21 

7 

27-86 

26-40 

37 

56-41 
55-62 

57-85 

56-55 
56-21 

56 
56-67 

1533 

9  Feb.    1  8 
26 

27 
Mar.     8 
26 
Apr.      i 

Mean 

1534 

12   Mar.     8 
'5 
25 
•6 
Apr.     8 

12 

Mean 

25-88 

9 

5673 
56-77 

56-54 
56-66 
56-59 

*574 

2 

11-94       I4-54 

50          37 

3-42 

5"94 
4'37 
5-35 
3'95 

39-40 

8          59 
11-51 

11-95 

I  2  '60 
12-19 
I2-O3 
12-12 

49-02 

27          48 
18-18 
18-58 
19-16 
18-03 

•773 

20-78 

1527 
1  1  Feb.   1  9 

22 

27 

Mar.     i 

10 

Mean 

1521 

8  Mar.     3 
16 

•4 

Apr.     3 

9 
«J 

Mean 

28-18 

p 

40-84 
40-95 
40-52 
40-69 
40-85 
4074 

27-86 
7 

56-53 

32 

21-35 
19-76 
19-98 
20-02 

22-21 

20-80 

56-67 
30 

56-66 

9 

42-67 

42-93 
42-67 
42-70 
42-71 
42-69 

4 

4-6, 

42           23 

58-09 
60-33 
60-19 
60-00 
60-45 
60-25 

1528 

1  1   Mar.  17 

24 
25 
3° 
Apr.     5 
18 

Mean 

12-07 

8          59 

5876 

58-83 
58-65 
58-62 

18-74 

15            " 

61-58 
60-59 
61-24 
59-18 
59-80 

1522 

13   Feb.    24 

27 
28 
Mar.     3 

7 

Mean 

4077 
9 

8 

1-14 
1-05 
1-24 

20-69 
49 

39 

52-27 
52-96 
53-04 

1535 
1  3  Apr.  1  1 

12 

'3 

Mean 

4273 
9 

5 

49-98 
49-90 
50-01 
50-18 
50-33 

59-89 

29           25 

41-82 
42-80 
40-88 

43-96 
4174 

1529 
10  Feb.  25 
Mar.   17 
it 

20 

Apr.     4 
Mean 

9 

1-14 

8 

47'94 
48-29 

48-13 
48-20 

48-23 

43 

52-76 

49 

56-38 
58-18 

57-57 
56-28 

56-25 

58-72 

9           o 
45-61 
45-68 

60-48 

42            14 

20-37 
19-68 

1536 

13  Feb.  24 

27 
28 
Mar.     3 
7 

Mean 

1523 

1  1    Mar.  30 

Apr.     5 

Mean 

45-65 

9            i 

19-66 

20-01 

20-59 

20-57 

20-67 
20-69 

20-03 

46           o 

27-01 
28-88 
26-54 

27-95 
28-15 
29-62 

9 

28-51 

2877 
2875 
28-44 
2874 
28-62 

50-08 
6 

42-24 

42           15 

58-02 

57-37 
60-83 
60-72 
59-10 
60-17 

9 

48-16 

8 

57'56 
56-47 
56-16 
57-50 

57-37 
56-97 

7 

0 

56-93 
51 

1  I  -00 

8-59 
9-72 

I  I-I2 
7-96 

7'5' 
10-44 

1524* 

io   Mar.   1  8 

20 

Apr.     4 

"4 

'5 

18 

Mean 

1530 

1  1    Mar.  17 
24 
25 
3° 
Apr.     5 
18 

Mean 

1537* 

7  Feb.  28 
Mar.     8 
'4 
'5 

20 

Apr.     3 
6 

Meau 

19-70 

28-03 

28-64 

59-37 

,7-00 

9-48 

82 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 

No. 

Mean  R.A. 
1  8  1  o'o. 

M,-au  X.P.I). 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West 

1538 

ii  Feb.   19 

22 

Mar.      i 
10 
16 

17 

Mean 

9" 

2-88 
2-66 
2-54 
2-65 
2-59 
277 

Qm 

s 

51° 

55M-9 
58-26 

55-32 
56-80 

5375 
57-81 

0 

1544 

1  1   Mar.  2  5 
29 

3° 
Apr.     3 

Mean 

9h 

16-30 
15-98 

1577 
16-26 

I4m 

8 

41° 

5370 
52-16 

53-10 
52-51 

24' 

1551 

1  1   Mar.  24 

25 
30 

Mean 

ph              j^m 
a                        s 

55-18 
54-89 
54-82 

41° 

15-56 

I5-55 
18-16 

18' 

54-96 

9           19 

50-64 
50-65 
50-62 
50-89 

16-42 

40 

i8-35 
19-93 
17-91 

17-06 

50 

16-08 

9 

7-26 

7-49 
7-64 

7-37 
7-40 

7-27 

16 

52-87 

33 

60-6  1 
61-51 

59-40 
60-01 
58-40 
58-26 

25 

1552 
1  1   Mar.  1  6 

'7 

24 
Apr.     3 

Mean 

2-68 
9 

9 

11-83 

I2'I2 
I2-I8 

1173 

12'20 
I2-I4 

12-10 

56-24 
49 

32 

12-49 
9-06 
9-65 
10-83 
1  0-06 
10-86 

11-21 

1545 
11   Feb.   19 

22 

Mar.     i 

10 

16 

'7 

Mean 

1539 

13  Mar.  17 
26 

3i 
Apr.     i 

10 

1  1 

'3 

Mean 

50-70 

9           19 

55-86 
56-27 
56-03 
56-28 

18-31 

41 
17-42 
'4-23 

I5-45 
14-24 

0 

1553 
ii    Mar.   16 

'7 
24 
Apr.     3 

Mean 

7-41 
9 

16 

9-10 
9-10 
9-19 
9-46 
9-38 
9  '47 

59-70 
43 

34 
(21-48) 

25-93 
2576 
25-70 

25-29 
26-59 

1546 

10  Feb.  25 
Mar.  17 
18 
20 
Apr.     4 
H 

Mean 

9 

I2-O4 

9 

3072 
3072 
30-90 
30-48 
30-97 

39 

10-59 

39 

2  I  '01 

20'8o 

23-I5 
20-54 

22-55 

1540 

10  Feb.  25 
Mar.  17 
18 
20 
Apr.     4 

Mean 

56-11 
9           20 

4-65 

4-29 

4-57 

4-48 

>5'34 
37 

52-30 
52-82 
52-31 
50-92 

53-37 
53-86 

5177 
51-80 

52-63 
52-44 
54-50 

5378 
51-46 

5275 
52-41 
52-61 
52-90 
52-14 

52-45 
49-82 

54-04 
51-96 
50-64 
(47'9') 

27 

50-47 
51-85 
52-44 
5>'93 
51-13 
52-65 

52-62 

53-07 

53-57 

52-35 
53-09 

52-29 
51-42 
52-01 
51-56 
52'57 

1554* 

7  Mar.  22 
Apr.     9 

12 
'3 

25 

27 

May  19 
8  Mar.     3 
16 

24 
28 

Apr.     3 
9 
'3 
18 

21 

May     i 
9  Feb.   1  8 
26 

27 
Mar.    8 

23 
26 

Apr.     i 
7 
>5 
'9 
10  Feb.  25 
Mar.  17 
18 

20 

Apr.     4 

14 

«5 

18 

20 

1  1   Feb.  27 
Mar.  10 
16 

>7 

9 
9 

(25-3°) 

24-75 

9-28 

16 

11-79 

16 

2476 
24-83 
H'57 

43 

26 

2-48 
3-52 
2-98 
0-98 

25-85 

35 

48-64 

7 
3-20 
2-67 
1-05 

1547 
10  Apr.  14 

9 

17-63 
17-60 
17-58 
17-61. 
'7'37 
I7-39 

30-76 

10 

25 

8'94 
7-50 
7-69 
11-41 
9-04 
8-79 

2  I  '6  I 

15 

1541 
ii   Feb.  19 
Mar.     i 

10 

16 

24 
25 

Mean 

IS48* 

7  Apr.     3 
6 
26 
Oct.  24 
8   Mar.  28 
Apr.     3 
'3 

Mean 

17-53 

9 

40-47 
40-61 
40-44 

40-55 
4073 
40-13 

ii 

8-90 

37 

12-40 
11-74 
12-54 
12-61 
12-19 
12-90 

37 

1542 

1  1  Mar.  2  5 

30 
Apr.     3 
5 
9 
18 

Mean 

H75 

9 

40-78 
40-15 
41-06 
40-75 
41-04 

2472 
16 

2-49 

16 

47  7  2 
46-57 
46-59 

47-87 
46'34 

2-31 
57 

1549 

9  Feb.   27 
Mar.  26 
Apr.     i 
7 
'5 

Mean 

40-49 

9 

5"'4 
S-H 
5-07 
5-12 

5-33 

12 

5-36 

12-40 

35 

31-70 
30-81 
35-16 
36-12 
3'74 

10 

3  ''99 

40-76 
9 

17 

27-31 
27-15 
27-52 

27-19 
16-75 

47-02 
19 

20 

43-50 

44-27 
45-42 
4575 
44'  5  7 
44'47 

1543 

9   Feb.    1  8 
26 

27 
Mar.     8 
26 
Apr.     i 

Mean 

1550* 

10  Feb.   25 
Mar.  17 
18 

20 

Apr.     4 
15 

Mean 

5-,  6 

5-36 

33-11 

31-99 

27-18 

44-66 
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abridge 
No. 

M.-au  R.  A. 
1810*0. 

Mean  '. 
ill 

•J.  P.  D. 
o'o. 

Groombridce 
No. 

Mean 
181 

11.  A. 
o'o. 

Me'  in  ] 
ill 

v.l'.D. 

O'O. 

Groombridge 
No. 

Mean 
ill 

R.A. 
o'o. 

Mean 

iSi 

•T.P.D. 
o'o. 

Dat.' 
i8oo-f- 

East.         West. 

East. 

West. 

D:lt 

1800+ 

b  • 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1554*  contd. 

1  1    Mar.  25 
29 

30 

Apr.     5 

9 

M 

9h           20"1 

•                                     • 

37° 

52-41 

53-3Z 
52-58 
52-06 
52-13 

5  VO7 

27' 

1538 

12  Mar.     8 

25 
26 

Apr.     8 

12 

9" 

57!o9 
56-95 
56-96 
56-85 
57-04 

22m 

8 

32° 

30-08 
2770 

29-34 
31-15 

2973 

II' 

1564* 

1  1   Feb.   22 

27 
Mar.     i 

10 

16 

17 

9" 

45!58 
46-09 
46-07 
46-04 
46-51 

4.6'OQ 

25™ 

11 

19° 

2971 

29-32 
29-01 
28-88 
29-46 

27-1  3 

54' 

2+ 
27 

52-56 

C2'42 

Mean 

56-98 

29-60 

24 

30-65 

13  Feb.  24 

27 

51-65 

c  l  -QO 

Mean 

46-06 

29-17 

28 

Mar.     3 
7 
i? 
26 

3i 

Apr.     i 

51-80 
5«'45 
53'3« 
5Z-37 
5288 
52-84 
52-10 

1559 
I  .   Mar.  2  5 
29 
3° 
Apr.     5 
18 

9 

10-26 
9-92 
iQ'37 

IO'O2 
10-24 

23 

40 

1578 
19-08 

1973 
17-66 

18-35 

40 

1505 

10  Mar.  20 
Apr.     4 

•4 

15 

2C 

9 

26 

27-14 

27-30 

27-50 
27-26 

27"IO 

48 

54 
50-99 
50-64 
51-36 
51-11 

c-l-Sq 

10 

53-32 

_  _..  £ 

11 

52'39 

IO   IO 

10    1  2 

12 

53'78 

13 
16 
26 

May     2 
14   Mar.  27 
28 
Apr.     3 

52-01 
53'53 
53'39 

52'94 
52-50 

5  '79 
53"°4 

1560 

M  Feb.  27 
28 
Mar.     3 

7 

9 

23 

10-16 
9-83 
9'97 
10-15 

49 

32 

30-94 
33H3 
30-39 

34-44- 

1566 

12  Mar.     8 

25 
26 
Apr.     8 

9 

47'5> 
47-21 

47-43 
47-29 

26 

35 

50-56 
50-28 
51-51 
5I-59 

38 

6 
8 

5175 
52-90 

17 
26 

10*09 
10-17 

31  48 
30-91 

Mean 

47-36 

50-99 

26 

53^9 

Mean 

10-06 

3I-93 

TC^-7 

2-7 

46 

ISO/ 

»/ 

4<j 

Mean 

4-50 

52-52 

52-32 

13  Feb.   27 

3-36 

15-09 

1555 

9              21 

26 

22 

1561 
13  Mar.  26 
3' 

9 

23 

23-08 

ii 

0 

47-81 
4.8-72 

28 
Mar.     3 

7 

'7 

3-33 
3^9 

3'i8 
3-00 

H'33 
13-48 
14-42 
14*20 

10   Mar.  20 
Apr.   14 

29-54 
29-93 

21-76 
2V97 

Apr.      i 
10 

22-93 
22-85 

4866 
48-80 

Mean 

3-23 

H-30 

'5 
1  1  Feb.   1  9 

22 

29-40 
29-68 

2Q"s2 

28-24 

2c-cg 

25-72 

1  1 

12 

22-03 
23-05 

49"  '5 
48-42 

1568 

9 

27 

35 

47 

Mar.     i 

29-55 

26-68 

Mean 

2279 

48-59 

12  Mar.    8 

25 

3°"49 
30-17 

3-66 
4-69 

Mean 

29-58       29-62 

26-83 

24-15 

26 
Apr.     8 

30-39 
30-46 

4-60 
358 

1562 

-     \f0,          0 

9 

24 

10 

0 

Mean 

30-38 

4-16 

1556 

9  Feb.   27 
Mar.     8 
26 
Apr.      i 

9           21 

43-84 
43-81 
44-10 
43-90 

37 

43-68 
42-60 
43-60 
43-83 

6 

'4 
•5 
Apr.     3 
8  Mar.     3 
16 

4-06 
4''3 

4  07 
4-50 
5-03 
4'33 

22'6o 

(27-43) 

23-47 
2273 
23-13 

1509 
13  Feb.  27 
28 
Mar.     3 

9 

29 

34'  '8 

34-35 
34-12 

11-87 

50 

ii 

16-71 

1576 
16-44 

7 
•5 

44'  '3 
44-18 

42-68 
43H9 

Mean 

4-10 

4-48 

2  2  '60 

23-06 

17 

jj  °7 

33-05 

i  /  U4 
17-67 

Mean 

43"99 

43'3' 

Mean 

'  34-09 

16-84 

1557 
ii   Apr.     5 

9 
18 

9              22 

16-41 
16-50 

19 

10-05 
9-81 
6-19 

52 

1563 
9  Feb.  26 

27 
Mar.     8 
26 
Apr.     i 

7 

9 

10-26 
i  o-i  8 

•o-35 
10-31 
10-64 
10-67 

25 

16 

41-84 
41-91 

42-47 
4274 
42-93 

42-44 

53 

1570 

1  1  Apr.     9 
18 

21 

23 

24 

9 

40-37 
40-01 
40-09 
40-19 
39-87 

29 

45 
24-83 
24-41 
23-98 
24-89 
23-82 

30 

Mean 

•'16-46 

8-68 

Mean 

10-40 

42-39 

Mean 

40-1  1 

24-39 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.  P.  U. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

Wast. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

Eust.         West. 

East. 

West. 

1571 

ii   Feb.  22 

27 
Mar.      i 

10 

16 
Mean 

9h 

3 
5O-I   I 
50-I   I 
50-27 
49-68 

29™            40° 

25-99 

28-09 
24-20 

26-80 

27-57 

21' 

1577 

9  Mar.     8 
26 
Apr.     7 
15 

«9 

May     i 

Mean 

9" 

S 

c  8*37 

58-23 
58-41 

58-62 

58-67 

a 

32° 

27-88 
30-46 
27-14 
28-87 
26-30 
29-32 

o' 

1583 

8  Mar.  24 
Apr.     3 

9 
13 
18 

21 

Mean 

9h        39™ 

a                    a 
6'20 

5-82 

5-43 
5-48 

573 
5-43 

35° 

19-64 
19-07 
19-79 
20-07 
20-14 
19-25 

3' 

50-08 

9 

53-20 
53-09 
53-22 

53-I5 

29 

26-53 

34 

36-65 
34-78 
39-23 

37-45 
39-84 
38-71 
38-50 

46 

58-46 

9 

29-92 
29-80 
29-78 

34 

29-92 
29-86 
29-66 
29-89 

28-33 
44 

38-10 
37-63 
38-4' 

0 

36-86 
35-29 

36-20 

35-15 

5-68 

9          40 

48-25 
48-36 
48-18 
48-18 
48-27 

19-66 

12 

1-40 
1-64 

1-83 
1-39 

2-27 

1572 

1  1  Mar.   1  7 
24 
25 
29 
30 
Apr.     3 

Mean 

1578 

10  Mar.  20 
Apr.   14 

15 
20 

1  1   Mar.  29 

30 
Apr.     3 

Mean 

1584 
,  10  Mar.  20 
Apr.     4 

•*4 

'5 

20 

Mean 

1585 
1  1   Mar.  2  5 
29 
30 
Apr.     3 

5 
9 

Mean 

48-25 

9          41 
4-19 

4'47 
4-26 
4-09 
3-96 
4'35 

27 

49-03 
44-89 
49-66 

45-50 

47-95 
44-10 

1-71 
59 

53-24 

9 
9-31 

9-68 

9-63 
9-38 

30 

37-88 

40 

3«;36 

40-54 
38-26 
40-04 

42 

29-83 

9 

19-67 
19-71 
19-95 
19-95 
19-70 

29-83 
35 

38-05 

23 

51-76 
52-71 
51-01 
50-98 

35-88 
31 

1573 

12  Mar.  25 
26 
Apr.   1  2 
'5 

'7 

Mean 

1579 
1  1   Feb.  27 
Mar.     i 

10 

16 

17 

Moan 

4-22 

9          41 

5-88 
6-25 
6-08 

5'95 

46-86 

16 

36-19 

3579 
3573 

35'49 
34-16 

35-33 

13 

1586* 

ii  Feb.   27 
Mar.     i 

10 

16 

17 
24 

Mean 

9H9 

9 

11-48 
11-44 
1  1  -68 

11-57 
1  1-90 

30 

11-23 

39-02 

49 
61-41 
62-67 
61-85 
61-20 
5873 

22 

60^34 

19-80 

9 

16-57 
16-44 
16-59 
16-68 
17-05 
16-77 

36 

51-36 

43 

2-90 

47' 
4-46 

3-9i 
1-42 

4H5 

6 

1574 

9  Mar.     8 
26 
Apr.     7 
ID 

'9 
10  Mar.  20 

Mean 

1580 

9  Mar.  26 
Apr.      i 
7 
15 

!9 

May     i 

Mean 

5-94 

9          43 

14-46 

14-61 
14-62 
14-60 
14-98 

35-45 

39 

26-15 
24-29 
26-84 

24-53 
25-18 
23-24 

25-04 

34 
48-25 
48-13 
48-77 
45-98 
46-23 

17 
51 

1587 

9  Mar.     8 
26 
Apr.      I 
7 

'9 
Mean 

1  6-68 
9 

37 

22-38 
22-46 
22-39 

22-28 

3-64 
30 

30-45 

4 
30-92 

30-32 
32-01 

3''59 
31-61 

31-60 

30-78 

1  1  -61 

9 

47-36 
47-43 
47-53 
47-59 

11-23 
30 

61-17 

23 

32-09 

33-07 

60-34 
30 

1581* 

7  Mar.     8 
H 
15 

22 

Apr.     3 
6 

25 
8  May     i 

Mean 

1575 

II   Mar.      I 

10 

16 

i/ 

Mean 

14-61 

9          43 

30-67 
30-38 
30-85 
30-80 
30-76 

1588 

ii  Feb.  27 
Mar.   10 
16 

'7 
24 

Mean 

47>8 

9           31 

9'55 

9'59 
9-80 
9-51 

9-64 

32-13 

25 

53-95 

S3-79 
52-14 

53-04 
54-36 

28 

1576 

8  Apr.     9 

13 

18 

21 

9  Feb.  26 

27 

Mean 

9 

22-38 

38 

30-99 
30-67 
30-89 

30-94 
31-05 

30-45 
49 

31-26 

29 

24-24 
23-82 
24-61 
24-17 

1582 

10  Mar.  20 
Apr.     4 
H 
15 

20 

Mean 

30-69 

9          43 

42-27 
42-29 

47-47 

43 

34-94 
37-46 

55 

1589 

1  1  Mar.  2  5 
30 

Mean 

9-58 

53-52 

30-91 

24-15 

42-28 

36-20 
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Groombridge 
No. 

Mean  K.A. 

Mean  N.l'.L). 
i8io'o. 

Grooinbridi/L- 
No.     ' 

Mean  R.A. 

1810-0. 

Mean  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 

lSlO'0. 

Mean  N.P.D. 

iSio'o. 

Date 

1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

Kast 

West. 

East. 

Weat. 

1590 

1  1   Mar.  30 
Apr.     5 

9 

18 

21 
23 

Mean 

9"         43m 

n                      u 

52-9' 
52-69 
52-80 
52-69 
5273 
53-05 

31°           41 

6-04 
6-98 
771 

5-3I 
6-04 
6'20 

1597 

10  Mar.  20 
Apr.     4 

H 
'5 

20 

25 
Mean 

91'           50"' 

28-45 
28-43 
28-89 
28-60 
28-69 
.                 28-87 

39' 

12' 

41-67 
40-61 
41-40 
4I-63 

3992 

1604 

1  1   Mar.  2  5 
29 
30 

Mean 

9" 

9-42 
963 
9-37 

53m 

37° 

37-44 

41' 

9-47 

9 
24-65 
24-97 

24-56 
24-85 

53 

37-40 

38 

54-88 

54-20 
55-47 

9 

1605 

1  1   Feb.  27 
Mar.  1  6 

17 
24 

Mean 

52-81 

9          45 

54-5  ' 
54-37 
54-28 

54-24 

6-38 

43           41 

12-21 
11-34 
12-27 
I  1-96 
12-34 

28-66 

41-03 

58 

5373 
50-61 

49'74 
50-09 

48-19 

1591 

10  Mar.  20 
Apr.     4 
H 
'5 

20 

Mean 

1598 

10  Mar.  20 
Apr.   14 
'5 

20 
25 

Mean 

9          50 

52-33 

52-58 

52-36 
52-28 
52-39 

24-76 

9 

35-18 
35-42 

35-37 
35-05 
34-90 

53 

54-73 

33 

53-97 
5«'43 

5570 

18 

1606 

12  Mar.     8 

25 
Apr.     8 

12 

'5 

Mean 

54-34 

9          45 
59-80 
60  06 
60-04 

59-93 
60  oo 

59-8* 

I2'02 

48              2 

43-6o 
45-26 

4578 
44-81 

45-59 
43-55 

52-39 

9          5i 

29-57 
29-97 
29-97 
29-76 

51 

50-46 

II 

52-87 
52-23 
53-47 

1592* 

8  Mar.  24 
Apr.     9 

'3 

18 

21 

May      i 
Mean 

1599 

13  Apr.    10 
1  1 

12 

'3 
Mean 

35-18 

9 

59-18 

59'J5 

58-80 

53 

53-60 

33          25 

19-19) 
26-10 
27-97 

29-82 

9          51 

42-42 
42-28 
42-52 
42-98 
42-58 

47 

5  ''97 

53-21 

4 

52-03 
50-20 
51-07 
50-66 

1607 

12  Mar.  25 
Apr.   12 
'5 

Mean 

5994 

9           46 

17-97 

1/79 
18-09 

1779 

4477 

38           58 
33-14 

33-52 
33-30 

32-29 

I6OO 

12  Apr.   17 
13  Mar.     7 

'7 
26 
Apr.     i 

Mean 

1593 
1  1  Mar.  2  5 

29 
30 
Apr.     3 

5 
Mean 

59-04 

9 
26-81 

54 

26-81 

26-72 

27-07 
26-87 

27-04 

49 

62-33 

29 

58-79 

57-3i 
61-91 
62-86 

42-42      42-59 

9          5i 

53-76 

53-63 
5373 
54-09 

35 

44-94 
4578 
44-03 
43-12 
43-88 
44-18 

50-99 
ii 

1608 

12  Apr.   17 
13  Mar.     7 

'7 
26 
Apr.     I 

Mean 

17-87 

9          46 
41-06 
41-19 
41-05 
41-41 
41-15 
41-16 

33''7 
32           17 

I2'OO 
IO-3I 
10-42 
I2-O5 
10-65 
11-14 

1601 

ii   Feb.  27 
Mar.     i 
10 
16 

17 
24 

Mean 

1594 
ii  Feb.  27 
Mar.     i 

10 

16 

17 

Mean 

2681 

9 

2-61 
2-56 
2-79 
2-92 
2-65 

26-87 
55 

62-33 

25 

36-17 
36-69 
37-81 

34-96 
34-82 
36-46 

6o-22 

7 

5376 

9           52 

1-37 

'•13 
1-31 

33 

55-I3 

59/°9 
56-26 

35 

1609 
II   Mar.  25 

29 

30 
Apr.     3 
5 
9 

Mean 

41-17 

9          48 

16-64 

17-23 
17-31 
17-10 

'  I  I-IO 

46         46 

40-95 
41-76 
41-09 
41-90 

1602 

12  Mar.  25 
26 
Apr.     8 

Mean 

1595 
12  Mar.  25 
26 
Apr.     8 

'7 

Mean 

1-27 

9          52 

28-91 
29-21 
29-35 
29-21 
29-36 

56-83 
51 

1603 

13  Apr.   10 
n 

12 

'3 
16 

Mean 

2-71 
9 

55 

3-16 
2-83 

36-15 

49 

3876 

34 

36-59 
38-67 

17-07 

9          48 

43-35 
43-05 
42-92 

41-43 

33          29 

11-23 
i,  74 

10-06 

3 

40-66 
41-39 

40-99 
4117 
40-21 

1610 

12   Apr.    17 
13  Mar.     7 
Apr.     i 

Mean 

1596 

12   Mar.     8 
26 
Apr.     8 

Mean 

'43-11                    1  1  01 

29-21 

40-88 

311 

2-99 

38-76 

37-63 
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Groombridge           Mean  R.A. 
No.                      i8io-o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  KA. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R  A. 
1810*0. 

.Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

J 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 

1611 

13  Apr.  io 
1  1 

12 

Mean 

9h 

s 

55m 

36-87 
36-91 

37-00 

51°          3' 

24-00 
22-68 

25-30 

1618 

1  1  Apr.     5 

9 
18 

21 

23 
24 

Mean 

9b       59"1 

a                    B 

40-29 
40-51 
40-28 
40-18 

40-5° 
40-25 

39° 

25-16 

25-34 
26-36 
25-96 
24-17 
24-72 

35' 

1623 

II    Mar.   io 
16 

17 
24 
25 
29 

Mean 

IO1'             Im 

a                       8 

54-26 
54'5  ' 

54-1.9 
54-29 
54-68 

29           4' 

45-59 
46-05 

44-91 
46-41 

47'OQ 

9 

55-82 

5572 
55-82 
56-24 
55-96 

55 

25 

24-39 
25-51 

26-08 
26-39 
30-07 

23-99 
19 

1612 
ii   Mar.  25 

29 
3° 
Apr.     3 

5 
Mean 

4°'33 

9          59 

55-09 
55-00 
54-69 
55-06 
55-04 
54-99 

25-19 
5i 

2-  1  I 
I-I5 

4'74 
2-52 
6-54 

4-21 

40 

10               2 

51-12 

5°77 
50-71 
51-07 
51-12 

45'9' 

28 

36-83 
35-66 

36-70 

37H4 
37-50 

54 

1619 

14  Feb.   23 

24 
26 
Mar.  27 
28 
Apr.     3 

Mean 

1624 
ii   Mar.  1  6 
17 

24 
25 
29 

Mean 

55'9' 
9 

55 

(59'>9) 
60-06 

60-0  1 

26-49 
50 

46 

58-49 
58-38 
58-14 

1613 

i  3  Apr.   1  1 

13 
16 

Mean 

50-96 

io           4 

5'37 
5-29 

5'H 

4-88 
5-19 

36-83 

23 

i  -06 
2-15 
1-79 
1-18 
0-85 
0-91 

57 

54-98 

9          59 

57-18 

55-32 
54-67 

55-21 
55-55 

3-55 

4 

47 

47-39 
46-25 
46-45 

47-34 
46-77 

45-34 

45-59 
4666 

1625* 

8  Apr.     9 
13 
15 
18 

2  I 

May      I 
Mean 

1620* 

7  Apr.     3 

6 

9 
13 

25 
26 

27 
Mean 

9 

49-37 
49-98 
4975 
4977 

60-04 
56 

38 

21-95 
19-34 

20-52 

58-34 
15 

1614 

ii  Feb.  27 
Mar.  1  6 

17 

Mean 

5-22 

io          4 

41-08 
4063 
41-01 

1-32 
46 

15 

37-19 
39-96 
3676 

55-65 
9          59 

-4 

46-47 

47 
46-52 

45-17 
46-71 

45  "9  ' 

45-57 

46-59 
46-08 

1626 

13  Apr.   13 
16 

26 

Mean 

1620*  S.P. 

6  Dec.   15 
8  Sept.  2  1 

29 
Oct.      i 

9 

22 

24 
29 

Mean 

4972 
9 

57 

56-37 
56-56 

55-99 

20-04 

50 

38 

32-87 

35-47 
36-06 

1615 

1  3  Apr.  1  1 

12 

13 

Mean 

40-91 

io         5 

10-53 
9-96 

10-20 
IO-29 
10-20 

47 

59-07 

57-99 
56-02 

56-83 

37-97 

46 

58-26 

1627 

io  Apr.  20 
ii   Apr.   1  8 

21 

23 
24 

Mean 

9 

8-55 
8-58 
8-36 
8-36 
8-69 

58 

39 

53-75 
54-59 
55-37 
53-06 

52-77 

34-80 

33 

9          59 

58-64 
58-33 

47 

13-17 
11-35 
12-88 

I2-OI 

45-90 

20 

1616 

1  1    Apr.     5 

9 
18 

21 
23 

Mean 

1621 

12  Mar.  25 
26 
Apr.     8 

17 

Mean 

10-16       10-53 

io         5 

10-94 

11-30 

11-25 

47 

7077 
(53-30) 
69-79 

58-26 
44 

1628 
1  1  Apr.  1  8 

21 

23 

Mean 

58-46 

10                I 

32-21 
32-57 
32-40 
32-52 
32-11 
32-42 

12-35 
38 

12-97 
I4-35 

34 

1-3-93 
13-19 
13-06 
12-41 

8-51 
9 

59 

2873 
28-97 
29-02 
29-09 
29-19 

53'9' 
48 

24 

36-28 

34-25 
36-00 

1622      , 

io  Apr.     4 

'5 

20 

1  1   Feb.  27 
Mar.     . 

Mean 

11-16 
10           5 

35-29 

35-28 
35-26 

70-28 
46 

8 

29-59 
2974 

3«73 
31-00 
3178 
31-58 

1617 

13  Mar.     7 

'7 
26 
Apr.     i 

IO 

Mean 

1629* 

6  Oct.    ii 
18 
Nov.     5 
8 
7  Apr.     3 
5 

29-00 

3577 

32-27      32-43 

I3-66 

13-15 
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abridge 
ITo. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Groombridgo 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  1  \..\. 
iSio'o. 

Mean  N.l'.D. 
iSio'o.  , 

Date 

1800+ 

East         West 

East         West 

|?atl             East.         West 
iSoo-f- 

East 

West 

Date    v 
1800+ 

East. 

West 

East.     :     West 

1629*  conld 

7  Apr.     6 
9 

12 

25 
26 

Oct.  24 

9  Mar.     S 
26 
Apr.     i 
7 
15 
'9 
29 
May     3 

6 

8 

10 

10  Mar.  20 
ii  Feb.   16 

18 

'9 
*7 
Mar.      i 

10 

16 
«7 
25 
Apr.     3 

5 
9 
May   1  1 
12  Mar.     8 

20 

Apr.     8 

12 

'5 

17 

«9 
May     2 
6 
13  Mar.   17 
26 
Apr.      I 

10 

1  1 

12 

13 
16 
26 
May      2. 
14  Feb.     7 
1  1 
20 
23 

24 
26 
Mar.  27 
28 
Apr.     3 
6 
8 

9 

10 

1  1 
'3 

17 

IQh                  5m 

*                         i 

35''5 

46°          8 

31-52 

31*08 
29*90 
30-14 
31-42 
30-29 
31-96 
29-97 

3i-97 
31-30 
30-48 
30-49 
31-52 
30-08 

3°'3' 
29-84 
30-01 
32*66 

3i-44 

30*04 

3''53 
31-52 
29*36 
28*70 

3I-55 
32-28 

31-04 
29-66 
28-98 
30-23 

29-27 
28-97 
3077 
30-56 
30-68 
31-95 
32-58 
29*87 
30-79 
32-01 
32-22 

32-06 
30-99 

31-47 
33-08 
32*65 
31*72 
33-06 
31-99 
32-08 
(27-80) 
29-44 

(23-30 
31-86 
30-82 
31-24 
31-39 
32-26 
3i-49 

31-99 

33-14 
31-20 
29-1  1 

1629*  contd. 

14  Apr.  26 
1  5  Apr.   1  1 

12 

23 
26 
May     4 

Mean 

i                  * 

46° 

31-94 
31-58 
30-04 

3  '79 
3179 
29-35 

8' 

1034 

ii  Apr.     3 
5 
9 
»4 

Mean 

I0h 

50-18 
49-68 

49-99 
49*86 
49*96 

6°- 

37'       38' 

59:54 
58*98 

59-59 
60-14 

60*02 

49-93 

10 

2*32 
2-5' 

7 
1-94 

2T 

2-62 

59-65 

46          o 

9-57 

9*80 
10*87 
12*05 
11*79 
12-32 

35'*9 

10          5 
51-30 

5i-47 
51-67 

5i-54 

30-84 
47 

3'"57 

35 
24-85 
22-80 
21*85 
21-15 

1635 

12  Apr.   17 

>9 
13  Mar.  26 

Apr.     i 
10 
ii 

Mean 

1630 

10  Apr.    4 
H 
•5 

20 

Mean 

51*50 

10         5 
52*42 

52-33 
52*53 

20 

I'll 

5-05 

3-43 

22-66 

2 

1631 

1  1   Mar.  24 

29 

30 

Mean 

2-42 
10 

14-68 
14-70 
14-69 

14-39 

14  53 
14*91 

2-33 
7 

9-69       11-76 

44          59 
29-14 
28*60 
30-00 
29-43 

29*1  1 

1636 
12  Mar.     8 

25 
26 

Apr.     8 

12 

15 
Mean 

10         6 

22*03 
22-89 
22-55 

22-12 
22-49 
22-27 

3-20 

20 

14-92 

15-27 
12-09 

•3-57 
11*64 

16-34 

18 

1632 

1  1  Mar.     i 

10 

16 
24 
29 
3° 

Mean 

14*65 

10 

26*02 
26*11 
25*91 

7 

29*63 

20           7 

23*16 
26-67 
26*83 
30*38 

1637 
1  1  Mar.   1  6 

24 
29 

30 

Mean 

22-39 

10         6 

41*02 
41*40 
42*22 
40-98 
41-81 

13-97 
6 

8-35 

577 

29 

6-82 
8-51 
6*95 
7*20 
7-76 

1633* 

7  Mar.     8 
H 
15 

20 

Apr.   13 
8  Mar.  24 
Apr.     3 

Mean 

26*00 
10 

8 

8*70 
8*47 
8*92 
8-60 
8*94 

26-76 

34          50 

7-42 
671 
7-47 
6*29 

4'54 

1638 

10  Mar.  20 
Apr.     4 
H 
•5 
18 

Mean 

41*49 

10          6 

40*96 
41*51 

7-06 
-6 

29 

7*01 

10-02 

5-43 
5-l8 
6-62 

6'io 
8*11 
6-90 
7'37 
9-3° 
7*92 

1633*  S.P. 
6  Dec.   15 

21 

26 

8  Sept.  21 

29 
Oct.      i 

5 
9 

22 

24 
29 

Mean 

10 

37*72 
37-97 

3777 
37-89 
37*90 
38-23 

873 
9 

6-49 

47           12 

4-27 
5H3 
4-52 
2-90 

5-i7 
1-03 

1639 

9  Mar.     8 
26 
Apr.     i  i 
7 
'5 
'9 

Mean 

41-24 

7-27 

37'9' 

3-89 
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Groombridsre 
No. 

Mean  R.A. 
1  8  io'o. 

Mean  ; 
iSi 

East. 

>T.P.D. 

o'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.l'.D 
iSio'o. 

Groombridge            Mean  R.A. 
No.                       1810-0. 

M'iin  N.1MJ 
iSio'o. 

Date 
18004- 

East.          West. 

West. 

Date 
1800+ 

East.          West. 

East. 

West. 

18004-             East"          WeSt" 

East.          West. 

1640* 

IO11          I0m 

23° 

28' 

1642*  c<mtd. 

I0h          I0m 

47° 

32' 

1644 

ID''        i6m 

47°        25 

•                              *                            « 

f 

ti 

„                                      H 

8  Mar.  24 

17-42                      43-78 

1  1  Mar.   1  7 

60-18 

10  Apr.   14 

9'97 

58:o2 

Apr.      3 

16-95 

44-57 

24 

59-20 

15 

9-89 

56-96 

9 

16-85 

44-57 

29 

57-4° 

20 

9-77 

56-05 

13 

16-92 

44-78 

30 

60-48 

25 

9-60 

55-01 

15 

16-65 

44-90 

Apr.     3 

59-80 

1  1   Mar.     i       9  84 

5778 

18 

16-99 

44-33 

5 

60-14 

16       9-69 

56-26 

2  I 

1  6't  i 

4.6'QO 

6  I  '7/1 

T       7 

18 

59-29 

Meau 

9"77           9'8l 

57-02       56-51 

Mean 

16-87 

44-83 

23 

58-99 

24 

58-09 

1641 

10            10 

47 

48 

27 
May   1  1 

59-51 
59-00 

1645           10          16 

23            24 

ii   Mar.     i 

17 
25 
Apr.     3 

5 
9 

49-91 

50-16 
50-10 

50-03 

4979 
50-30 

40-63 

37-83 
41-24 
39-02 

39-43 

12  Mar.     8 

25 
26 

Apr.     8 

12 

>5 

17 

58-26 
59-80 

59-83 
59-96 

61-08 
59-52 

9  Mar.  26 
Apr.      i 
'5 
'9 
May     i 

5 

15-26 
15-30 
15-89 

>5'33 
15-05 

29-08 
26-40 
25-69 

24-99 
30-05 

Mean 

50-05 

39-67 

'  / 

"9 
May     2 

58-94 

Mean 

'5'34 

27-24 

1642* 

10            10 

47 

32 

6 
13  Mar.  17 

59-57 

57-88 

6  Oct.    ii 
18 

58-04 
57-87 

59^5 
58-15 

26 
Apr.      i 

60-27 
59-25 

1646           10          16 

40             12 

Nov.    5 

58-00 

IO 

59-10 

1  1  Mar.  1  7 

16-16 

21-04 

8 

57-95 

58-84 

1  1 

5979 

Z5 

16-20 

2474 

7  Apr.     3 

5779 

60-  1  2 

12 

56-64 

29 

16-41 

20-69 

5 

57-74 

60-06 

"3 

58-07 

30 

16-29 

21-57 

6 

57-93 

60-23 

16 

58-96 

Apr.     3 

16-07 

22'OO 

9 

I  2 

5774 

59^7 

C7  '2  2 

26 
May     2 

59-99 
60-63 

.  5 

16-17 

20'JO 

25 

5/  33 
57-30 

14  Feb.     7 

57-71 

Mean 

l6'22 

21-69 

26 

r  S'm 

ii 

59-62 

May   15 

56-39 

5e  °3 

20 

58-96 

19 

58-85 

23 

59-25 

21 

Oct.    24 
8  Mar.  24 
Apr.     3 

59-69 
597J 
59-33 

24 
26 
Mar.  27 

28 

58-04 

59'H 
59-28 

1647 
ii  Mar.  17 

25 

10          16 

16-80 
16-97 

40            4 
19-98 

03-94) 

9 
13 

58-05 
59-08 

Apr.     3 
6 

58-70 
58-03 

29 

30 

16-89 
1673 

21-22 
23-86 

15 

59-24 

8 

57-69 

Apr.     3 

17-10 

22-22 

18 

58-32 

9 

58-44 

5 

16-70 

21-55 

21 

May     i 

58-84 

10 
1  1 

57-12 
58-25 

-Q.Q^ 

Mean 

16-86 

21-77 

4 

57-13 

'3 

50  52 

7 

60-58 

17 

58-44 

9 
9  Apr.  29 
May     5 

59-40 
59-35 

60-99 

26 
1  5  Apr.    1  1 

12 

57-75 
58-48 
59-80 

1648 
12  Mar.  25 

10          18 

19-20 

38                2 
16-65 

6 

58-66 

23 

59-23 

26 

1932 

16-13 

8 

57-65 

26 

59-10 

Apr.     8 

19-05 

!7'47 

10 

58-11 

i        O 

May     4 

59-67 

12 

19-35 

19-19 

10  Mar.  20 
Apr.    14 

59-83 

60-25 

,               Q 

Mean 

57-88 

5  8  'Q  3 

59-25 

Mean 

19-23 

17-36 

15 

59-81 

18 

60-40 

20 

May     8 

60-07 

5879 

1643 

10         15 

Q 

32 

1649* 

10          18 

33            2 

ii  Feb.   16 

59'34 

7  Mar.     8 

3977 

4-83 

8  Apr.     3 

22-73 

60-56 

18 

59-57 

«4 

40-77 

6-42 

9 

22-62 

61-49 

'9 

59-00 

'5 

42-07 

4-76 

'3 

22-73 

61-28 

22 

59-02 

20 

40-39 

5-25 

18 

22-82 

60-62 

27 

58-12 

Apr.     9 

6-70 

21 

22-74 

59-90 

Mar.     i 

59-38 

'3 

40-17 

5-57 

May     i 

22-68 

61-25 

IO 

60*  ?  S 

16 

59-48 

Mean 

40-63 

5-59 

Meau        22-72                   :  60-85 
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Groombri'l'v 
No. 

Mean  R.A. 
1810*0. 

Meau  N.P.D. 

iSio-o. 

Groombridge 
No. 

Mean  R.A. 

iJsio'o. 

Mean  N.P.D. 
1810-0.     . 

GrooiiibriJge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Date 
1800+ 

Kast.         West 

East        West 

Date 
1800+ 

East        West. 

East         West 

Date 
1800+ 

East 

West. 

East 

West 

1650* 

9  Mar.  26 
Apr.      i 
7 
15 
«9 

Mean 

iof>      i8-» 
35-55 

13°          18 

53*62 

54-51 
54-12 

53-35 
51-09 

1657 

12  Mar.  25 
26 
Apr.     8 

12 

H 

Mean 

I0h        22'" 

4-66 

4-33 
470 

4-99 
4-27 

39°        50' 

48-30 
49-26 
47-61 

51-33 
48-82 

1663 

10  Apr.   15 
20 
1  1  Mar.  1  6 

17 
24 

Mean 

10" 

a 

2-94 
3-01 
3-05 

2-42 
3-06 

48° 

tt 

38-66 
36-70 

X 

37-03 

35-55 

10          18 

51-32 
51-07 
51-2* 
51-00 
51-04 

53-34 

4'59 

10            22 

6'io 
6-3, 

6-22 

6-45 
6-26 
6*24 

49-06 

48          36 

5-23 
6-12 

4-I5 

2-99 
4-61 
1-89 

3-00 

10 

36-69 

2-74 
24 

36-91 

37-04 
36-63 

37-57 

31 

43-55 

42 

43-62 
45-21 

(38-22) 

1651 

ii  Apr.     9 
1  8 

23 
24 
27 

Mean 

48           33 

41-28 
40-61 

42  61 
43-90 

1658 
9  Apr.   15 

'9 
May     5 
6 
8 

10 

Mean 

1664 

12  Apr.    19 
13  Mar.  26 
Apr.     i 
ii 

Mean 

1665 
1  1   Apr.  24 

27 
12  Mar.  25 
26 
Apr.     8 
H 

Mean 

36-69 

10 

10-82 
10-90 
10-71 
10-89 
10-66 
10-45 

36-86 
25 

32 

19-16 

19-83 
18-51 

20-41 
19-23 

44-42 

35 

10           18 
58-23 

5872 
58-44 

42-19 

50             6 

2274 
25-11 

23-36 
24-04 
24-65 
27-41 

6*28 

10            22 

41*14 
41*46 

41-67 

41-57 
41-21 

4-17 

39          55 

0-76 
1-03 
3-10 
1-17 
0-64 

1652 

10  Mar.  20 
Apr.     4 
H 
15 

20 
25 

Mean 

1659 
12  Mar.  25 
26 

Apr.     8 

12 
14 

Mean 

io-74 

10 

47-88 

47-9° 
47-82 

48-19 

25 

19-20 

28 

5975 
62-01 
61-12 
61  29 
61-07 

52 

58-48 

10         19 

55-17 
55-02 

2V55 

50          o 

26-70 

25-85 

1666 

1  1   Mar.  30 
Apr.     5 

9 

18 

23 
Mean 

41-41 

10             22 

49-97 
49-58 
49-64 

4973 
49-88 

49-84 
49-86 
50-19 

50-34 

i-34 

31            56 

37-25 
36-91 

34-I7 
35-92 
38-60 
36-40 
37-18 
36-85 
35-81 

1653 

10  Apr.     4 
15 

Mean 

1660* 

8  Apr.  15 
May      i 
4 
7 
9  Mar.  26 
Apr.      i 

7 
13  Apr.   10 
1  1 

Mean 

55-10 
10         19 

57-83 
58-17 
58-06 

58-07 
58-28 

26-27 

42           9 

20-14 
19-03 
17-22 
18-93 
20-85 

47-93 
10 

26 

I4-53 
H-30 
14-52 

61*05 
31 

54 

51-88 

47-94 
50-82 

1654 

1  1   Mar.     i 
16 

17 
24 
25 

Mean 

1667 

13  Apr.   10 
1  1 
13 

Mean 

49-83       49-98 

10          23 

55-26 
55-5I 
55-35 
55-59 
55-2S 

37-27       35-69 

47            6 
51-32 

49-58 
49-87 
48-28 
49-58 

10 

13-84 

13-89 
13-73 

13-53 
13-72 
13-82 

I4-45 
27 

35 

39-98 
40*15 

39*88 
38-19 
40-62 

50-21 
20 

58-08 

10            20 

14-86 

14*69 
14*52 

19-23 

45          45 
59-67 
59-08 

58-9° 
57-32 

1661 

n  Mar.  30 
Apr.     3 

5 
9 
18 

Mean 

1668 
ii   Mar.  16 

17 
24 

25 

29 

30 
Mean 

1655 

ii  Apr.     9 
18 
23 
24 

Mean 

55-39 

10          23 

60*66 
60-55 
60-79 

60-71 

4973 

8           35 

19-99 
20-46 
20*29 
22-52 
23-28 
(27-03) 

13*76 

10 

6-29 
6*37 
6-6  1 

6*61 
6*69 

28 

39*69 

20 
9-18 

9-32 

8-72 
7-90 

34 

14*61 

10             21 

7"34 
6-92 
6-82 
7-I9 

5874 

44          50 

46-10 
45-10 

44-57 

1662* 

7   Mar.     8 
H 

20 

Apr.     9 

-3 
8  Apr.     9 

Mean 

1669 

12  Mar.  25 
26 
Apr.     8 

12 

'5 

17 

Mean 

1656 

ii  Mar.  29 

30 
Apr.     3 

5 

Mean 

'7-07                       45"°4 

60-71       60-40 

21-31 

6*51 

9-10 

90 
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Groombridge 
No. 

Mean 
ill 

R.A. 

o'o. 

Mean  '. 
181 

f.P.D. 
o'o. 

Groombridge 
No. 

Mean 
181 

R.A. 

O'O. 

Mean  ] 

tii 

;.P.D. 
o'o. 

Groombridge 
No. 

Mean 
181 

R  A. 
o'o. 

Mean  ] 
181 

f.P.D. 

o'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1670 

10  Apr.     4 

H 
'5 

18 

20 

May     8 

ID" 

& 

28m 

'3-52 
13-55 

13-60 

13-38 

I3'4» 
13-4* 

51° 

6' 

12-26 
12-30 
14-48 
15-12 
13-24 
13-70 

1677 

10  Mar.  20 
Apr.     4 

'4 

15 

20 

May     8 

10" 

I 

3im 

38!07 
38-04 
38-16 
38-12 
37-89 
37-85 

31° 

48' 

2f53 
26-02 
25-65 
26-24 
25-92 
26-00 

1684 

10  Mar.  20 
Apr.     4 
H 
>5 

20 

May     8 

I0h 

8 

34m 

8 
22-29 
22-56 
22-23 
22-O4 
22-35 
22-54 

31° 

38' 

I  I-O2 
1075 
10-24 

9-64 
6-87 
9'8l 

Mean 

13-48 

13-52 

Mean 

38-02 

26*23 

Mean 

22-34 

9-72 

1671 

12  Apr.   12 
15 

10 

45-05 
45-40 

28 

20 

34-96 
34-69 

24 

1678 

13  Mar.  26 
Apr.     i 

10 

32 

19-90 
'9"55 

42 

48 

577 
6-58 

1685 

14  Mar.  27 
Apr.     3 

10 

22-33 
22-23 

34 

47 

44-64 
46^06 

41 

Mean 

45'23 

34-83 

II 

'3 

*y  /  / 

19-52 

20-16 

JT 

5-40 

4"95 

6 

8 

22-36 
22-56 

47-05 
46-47 

1672 

8Mav          T 

10 

28 

23 

17 

16 
26 

19-77 
19-64 

5-5I 
4'74 

Mean 

22-37 

46-06 

5°  23 

33  37 

4 

7 

49-82 
50-17 

34-57 
34-62 

Mean 

19-76 

S'47 

1686 

10 

35 

45 

58 

9  Mar.  26 
Apr.     i 
7 
15 

"9 

May     3 

4979 
50-25 
50-25 
50-27 
50-00 
5°-37 

36-66 
36-03 
36-61 

34'5° 
377° 
34'95 

1679 

13  Mar.  26 
Apr.     i 

10 

26 

10 

32 

48-01 

47-71 
47-98 
47-85 

42 

47 

53-38 
54-02 

54-34 
53-52 

1  1  Mar.  29 

3° 
Apr.     5 

9 
18 

49-83 
49-40 
49-42 
49-81 
49-67 

39-90 
38-31 

37-35 
40-25 
38-92 

Mean 

50-17 

50-00 

35-69 

34-60 

Mean 

47-89 

53-82 

Mean 

49-63 

38-95 

1673* 

8  Apr.     3 

9 
13 
tl 

2  I 

10 

16-36 
16-48 
16-48 

16-45 

I  r  -Q  i 

29 

19 

5-20 
6-32 

5-4° 
7-46 

5"C2 

56 

1680 

14  Apr.     9 

10 

ii 
'3 

10 

29-75 
29-82 
30-00 

29-39 

33 

40 

38-33 
41-03 

39'84 
41-11 

27 

1687 

13  Mar.  26 

Apr.     i 

10 

1  1 

IO 

35 

57-16 

57-50 
57-54 
57-01 

13 

0 

1  1  -20 
12-83 

15-05 
15-86 

25 

1  i  y1 
15-90 

5^ 
7-29 

Mean 

29-74 

40-08 

13 

57-76 

12-44 

Mean 

16-26 

6'2O 

Mean 

57-39 

13-48 

1681 

10 

33 

32 

5 

1674 
1  1  Mar.  1  6 
17 
24 
12  Apr.  19 
May     2 

10 

15-71 
16-03 
15-82 
16-04 

15-83 

29 

35 

5-88 
7-11 
6-73 

4-50 
6-70 

23 

9  .Apr.     i 
7 
iS 

'9 

May     3 

5 

59-90 

60-18 
60-09 
59-76 
60-08 
5974 

9-14 

10-08 
779 

I2'OI 

8-10 
8-34 

1688 
ii  Mar.  1  6 

>7 
24 

25 

10 

59-54 
58-89 
59-01 

59-I7 

36 

44 

57-03 
56-64 

57-74 
5773 

II 

3 

15-57 

8-59 

Mean 

59-96 

9-24 

Mean 

59-I5 

57-29 

Mean 

15-83 

6-59 

rAQo 

1675 
1  1  Apr.     9 
18 
24 

10 

26-72 

26-53 

26-91 

29 

46 

44'  '5 
42-98 
44-14 

5i 

1052 

ii  Apr.  27 
12  Mar.  25 
26 
Apr.     8 

12 

10 

3-45 

3-60 

3'49 
3'34 

374 

34 

44 

I3-95 
9-82 

12-78 

13-97 
14-52 

1689 

10  Apr.     4 

H 
20 

25 

10 

37 

5-49 

5'°7 
5-64 
5-67 

49 

15 

26-91 

30-68 
26-23 

27-77 

27 

42-13 

Mean 

c'j.7 

27'QO 

Ar 

Mean 

V52 

13-01 

26  82 

43'35 

1676 
1  1   Mar.  2  5 
29 
30 
Apr.     3 
5 

10 

41-79 

41-80 

41-50 

4''95 
4I-45 

30 

26 

55-89 
55-26 

57-50 
54-89 

53'96 

47 

1683 
12  Apr.  15 

17 
'9 
May     2 

3 

10 

5'97 
6'oz 
6-59 
6-07 
6-25 

34 

43 

25-02 
23-96 
23-16 
24-76 
24'55 

26 

1690 

12  Mar.  25 
26 
Apr.     8 

12 

H 

10 

52-71 

52-33 
52-38 
52-19 
52-30 

37 

45 

I3-74 
•3-98 
13-65 
15-56 
16-72 

4 

Mean 

41-70 

55'5° 

Mean 

6-18 

24-49 

Mean 

52-38 

I4-73 
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Groombridge 

No. 

Mean  R.A. 
iSro'O. 

Mean  N.P.D. 
iSio-o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
1810*0. 

Groombridge            Mean  R.A. 
No.                        iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West 

East        West 

Date 

i$oo+ 

East. 

West. 

East 

West 

,£0+            E*8'-         We8t- 

East. 

West 

1091 

ii  Mar.  29 

30 
Apr.     9 
18 

Mean 

10" 

28-63 
28-26 
2870 
*8'53 

38'" 

45°         55' 

55:64 
54'5° 
55-83 
54-I3 

1698 

10  Apr.     4 
'4 

20 

25 
May     8 

Mean 

10" 

s 

40'" 

48!29 

48-23 
47-88 

48-35 
48-14 

38° 

43' 

37/;oo 
36-48 
36-37 
37^4 
37-28 

1703*  contd 

8  Apr.   1  5 
18 

21 

25 

May     i 

ioh      42"' 

S                                S 

45' 

8-'32 

6-36 

5-80 
6-37 
6-00 

5-38 
579 

48' 

S'47 
5-40 
4-23 
6-86 
5-66 
6-46 
6-05 
0'93) 
6-47 

28-53 

10 

28-90 

29-13 
28-86 

38 

55-03 

47          36 

35-43 
32-53 
32-48 

10 
•16 

•56 

•07 
•55 

•5i 

•45 

48-18 
41 

36 

44-92 
44-03 
40-44 

43-4° 
44-84 

44-I7 

36-87 
25 

7 

9 
13  Apr.      i 

10 

ii 
16 
26 
May     2 

9 

12 

Mean 

1692 

12  Apr.    17 

'9 
May     2 

Mean 

1609 
n   Apr.     5 

,i 

23 
24 

27 

Mean 

28-96 
10 

38 

3  5  '67 
3  5  '45 
36-60 

33-48 

19           13 

(48-44) 
53-5Z 
54-12 

1693 

13  Apr.   10 
ii 
13 

Mean 

1-38 

10 

3-4I 

4-24 
3-54 
3-81 

375 
375 

41 

43^3 

36 

18-66 
18-26 
1  6  -02 

21-81 
20-14 
22-86 

29 

59'63 

10          43 

32-45 
32-56 

6-42 
18 

6-28 

58 

40-68 
43-62 

1700 
1  1  Apr.     5 
9 

i  a 

23 

24 

27 

Mean 

1704 

13  Apr.  1  6 
26 

Mean 

10 

2I'l6 

11-15 

2I'l6 

2075 
20-81 
20-71 

2074 

3S-9i 
39 

53-82 

29           40 

28-26 
2971 
32-50 

1694 

8  Apr.     3 

9 

13 
'5 
18 

21 

25 

Mean 

32-51 

10          43 

42-63 
42-49 
42-31 
42-67 
42-42 

47 
23-05 
20-99 
21-38 
18-80 
19-94 

42-15 
39 

1705 
12  Apr.  14 
15 

•7 

'9 
May     2 

Mean 

375 
10 

59-30 

59-56 
59-31 
59-63 
59-48 
59-64 

41 

19-63 

34 

(34-o6) 
29-42 
28-98 

29-36 
29-09 

29-53 

24 

30-45 
29-21 
28-38 
28-90 

1701 

9  Apr.     9 
May     3 

I 
8 
10 

Mean 

20-93 

10 

23-32 

23-19 
23-32 

23-37 
23-35 
22-95 

39 

29-63 

32           24 

56-96 
56-84 

1695 
9  Apr.     i 
7 
15 

•9 
May     3 

5 
Mean 

42-50 

10          44 

20-24! 
20-38! 
20-67! 
20-64! 
20-6  1  ! 
19-67 

21-83 

II 

60-18 
60-58 

69-85 
60-96 
60-26 
58-58 

12 

1706* 

14   Mar.  27 
Apr.     3 
6 

8 

9 
10 

Mean 

59-49 

10 

43-22 
43-18 
43-18 
43-16 

42 

29-28 

26     , 
32-11 

32-73 
32-31 

(36-98) 

2 

48 

6-35 

675 
7''3 
8-63 
5-58 

6'34 
5-81 

477 

7'59 
878 
4-91 

57-27 
(60-57) 
56-52 
56-94 

1702 

12  Mar.  25 
26 
Apr.     8 

12 

Mean 

23-25 
10 

4-63 

4-90 

4-8. 
4-84 

40 

56-91 

42           II 

56-87 
56-61 
57-62 
60-08 

1696 
ii  Mar.  1  6 

'7 
14 

25 
Mean 

20-27 

10          44 
31-25 
30-97 

60-07 

47 

56-90 
59-08 

31 

43-18 

10 

42 

59-61 
59-68 
59-53 
5971 

32-38 
45 

7-01 
7-20 
5-93 

1707 
12  Apr.    15 

17 

Mean 

1703* 

7  Mar.  20 
Apr.     3 

I 
9 

12 

'3 
25 
26 

28 

30 
8   Apr.     3 

.? 

4-80 
10 

40 

18-35 
18-09 
19-14 
18-62 
I9-35 

57-80 

19            8 

18-61 

17-60 
13-08 
16-56 
15-50 

31-11 

10          44 

39-68 
40-50 
39-81 
40-1  1 

57-99 

ii 

40-69 
38-41 

39-32 
41-08 

17 

1697 

13   Mar.  26 
Apr.     i 

10 

1  1 
>3 

Mean 

1708 

14  Mar.  27 
Apr.     3 
6 
8 

Mean 

1871 

16-27 

40-03 

39-88 

1706*.  Half  weight  has  been  given  to  the  observations  marked  t. 
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Groombridge 
No. 

Meau  K.A. 
1810*0. 

Mean  N.P.U. 
iSio'o. 

Groombridge 
No. 

Meau  R.A. 
iSio'o. 

Mean  N.l'.D. 
i8io'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 

1  8  io'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         West. 

1 

Date 
1800+ 

East.        West. 

East 

West. 

1709 

n  Mar.  1  6 

17 
24 

25 
29 

Mean 

I0h 

42-58 
42-36 
42-42 
42-71 
42-97 

44m 

s 

3i° 

671 
8-52 

7'97 
10-33 
8-16 

29 

1717 

1  1   Apr.      3 
5 
9 
18 

23 
Mean 

10" 

3'57 
3-42 
3'53 
3'37 
373 

48™ 

| 

43°         47' 

9-63 
11-25 
10-63 

u'37 
11-24 

1724 

1  1  Mar.  1  6 
17 
24 
25 
29 
30 

Mean 

to"        49m 

a                      s 

51-84 

52-34 
52-36 
51-89 
52-01 
52-19 

40° 

(0-69) 
6-85 
6-19 
8-95 

6'39 
4-61 

15' 

42-61 

10 

5479 
54-23 

44 

8-34 

13 

48-40 
48-46 

30 

3-52 

10 

47-46 

47-15 
46-94 
47-04 
47-47 
47-15 

48 

10-82 

48           33 

28-59 

28-17 
28-91 
28-13 
28-40 
27-72 

52-11 

10          50 

8-92 

9'3o 
9-19 
9-29 

9-35 

6-60 

49 

46 

'3'95 
12-92 
12-40 
11-89 
13-89 

1710 

14  Apr.     9 

10 

Mean 

1718* 
9  Apr.     i 
7 
15 

'9 
29 

May     3 
Mean 

1725 

10  Mar.  20 
Apr.     4 
'4 

20 

May     8 
Mean 

54'5  1 
10 

45 

21-43 
21-31 
21-34 
21-25 
21-26 

48-43 
46 

58 

36-63 
36-01 
37-10 
36-19 
35'47 

I7II 

10  Apr.     4 
•4 
i.S 

20 

May     8 
Mean 

47-20 

10 

58-56 

58-I3 
58-36 
57-94 
57-98 
58-02 

48 

28-32 

25           33 

36-51 
38-91 
36-49 

3779 
3779 
38-47 

1719 

II  Apr.  27 
May   ii 
12  Mar.  25 
26 
Apr.     8 

12 

Mean 

9-21 

10          50 

17-28 
17-81 
17-67 

17-72 
17-93 
17-25 

I7-57 
17-30 
17-61 
17-46 
17-47 
17-08 

'7-54 
17-30 

32 

8-23 

10-51 
7-11 

8-58 
6-85 
7-81 
5-56 

6'39 
6-62 
5-82 

774 
5'94 
6-16 

6-61 
8-10 

9'44 

77' 
8-20 
8-71 

775 
9-19 

13-01 
36 

8-87 
8-n 

7'35 
8-73 
878 

8-13 
8-02 

8-89 
6-82 

7-65 

7-32 
7-88 

6-92 
6-09 

7-13 
7-85 
9-58 
5-27 

1726* 

6  June  15 
16 

'9 
Sept.  2  1 
Oct.   ii 
18 
7  Mar.  20 
Apr.     3 

6 

25 
26 
28 
May    u 
'7 
'9 

21 

23 
24 

27 

June    4 

'4 
Oct.    1  8 
24 
Nov.     8 
8  May    u 
H 

'5 
12  May   23 
June    7 
'4 
'5 
1  3  June    7 
14  May     7 
9 

10 

18 
20 

25 
29 

Mean 

10 

31-00 

31-07 

21-32 
45 

13 

30-40 
30-45 

36-28 
33 

1712 
14  Apr.   ii 
'3 

Mean 

58-I7 
10 

6-99 
7-76 
7-81 

7-21 

7-46 
7-19 

49 

37-66 

13            32 

24-12 

24-39 
23-76 
23-32 
25-44 
23-49 

1720 

14  Mar.  27 
Apr.     3 
6 
8 

9 
10 

Mean 

3i'°4 
10 

45 

34'24 
337° 
33-43 

30-43 
19 

10 

29-24 

27-30 
3°77 

1713 
13  Apr.      i 

10 

1  1 

Mean 

7-40 

10 

1  1  -20 

10-94 

1  1:07 

49 

24-09 

37           28 

54'3' 

53-07 

5374 

10 

3379 

45 

49-27 
49-02 
48-65 

18 

29-10 

59 

48-19 

(43-44) 
54-67 

1721 

1  6  Apr.  27 
May     2 
6 

Mean 

1714 

13  Apr.      i 
II 
'3 

Mean 

1  1-07 
10 

16-93 

16-76 

16-93 
16-85 
16-93 

17-00 

49 

537' 

43           27 

31-12 
31-03 
32-63 
28-18 
29-78 
31-41 

10 

'7'95 
17-66 
17-89 
17-70 
'774 

48-98 
46 

47 
2-39 
2-15 

I'M 

171 

3'79 

5'  '43 
38 

1722 
u  Apr.     3 
5 
9 
1  8 

23 
24 

Mean 

1715 
12  Apr.   15 

17 
!9 
May     2 

3 
Mean 

16-90 
10 

31-55 
31-49 

3''37 
3  '-29 
31-62 

3'  '47 

49 

30-69 

46             3 

53-46 
56-77 
54-84 
57-60 

57-05 
58-52 

'779 

10 

40-60 
40-81 
40-91 

46 

2-23 

37 

45-82 
46-53 

45'4° 

31 

1723 
1  1   Mar.  1  6 

17 
24 
25 
29 

30 
Mean 

1716 

1  6  Apr.  27 
May     2 
6 

Mean 

40-77 

45-92 

3i-46 

56-37 

17-52       17-49 

7-57 

774 
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Groombridge            Mean  R.A.               Mean  N.P.D. 

No.                        iSio'o.                        iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.I'.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.  P.O. 

iSio'o. 

Date 
1800+ 

East,     i    West. 
1 

East 

West. 

Date 
1800+ 

East.         West 

East.         W«st 

Date 
1800+ 

East        West 

East. 

West 

1727 

13   Mar.  26 
Apr.     i 

10 

1  1 
13 

Mean 

I011         50°' 

a                     * 

27-67 
28-99 
17-42 

27-59 
28-33 

18° 

56' 

58-15 
57-16 

58-47 
59-68 
59-19 

1731 

12  Apr.   15 
17 
'9 

Mean 

10"       53m 

a                   • 
I4-I8 

'3-98 
I4-24 

SO'          i' 

5i6*      " 
5-66 

6-17 

1738 

12  Apr.   19 
May     3 
7 

Mean 

IQh            ^n, 

49*74 
48-94 
49-48 

34° 

1875 
17-87 
17-93 

49' 

'4''3 

10          53 

40-60 
40-29 
40-33 
40-64 
40-22 

573 

50            6 

40-08 
39-71 

43-55 
40-69 
3872 

49-39 

10         58 

>4'43 

14-70 
14-64 
«4'37 
14-57 

18-18 

37 

38-?6 

3879 
38-77 
38-83 
40-12 

35 

28-00 

10          50 

36-07 
36-17 
36-27 
36-56 

36-3" 
36-30 

12 

3771 
39-40 
4077 
40-66 

58-53 

31 

41-00 
38-66 

1732 
12  Apr.  12 
'5 

17 

•9 
May     2 

Mean 

1739 

1  1   Mar.  24 
25 
29 
Apr.  1  8 

23 
Mean 

1728 

i  3  Apr.  26 
May     2 
14  Mar.  27 
Apr.     3 
6 
8 

M«an 

»4-  54 
10         58 

3777 
37-63 
37-62 
37-18 
37-54 

39-01 

34 

60-44 
58-65 
56-91 
60-55 
60-89 

51 

40-42 

10          53 

55-26 

55-'4 
55'°4 
55-54 
55-22 
55-23 

40-55 

50          44 
16-96 

I5-95 
18-63 
17-14 
15-85 
16-37 

1740 

12  Apr.    14 
'5 
'9 
May     3 
6 

Mean 

1733 
9  Apr.     7 
•5 

«9 
29 

May     3 

5 
Mean 

36-36      36-12 
10         51 

53-82 
53-98 

53^5 
53-54 
53-25 
53-36 

39-64 

27 
34-90 

36-12 
35-62 
35-26 
34^6 
34-25 
34'  >  4 

35-25 
36-60 
37-00 

(40-00) 
35-64 

39-83 

13 

3475 
33"«7 
31-68 
36-83 

1729* 

6  Sept.  21 
Oct.    n 

12 

Nov.    5 
7  Apr.     9 

12 

13 
30 

May  15 

18 

21 
23 

»4 

27 
June    4 

"4 

Oct.    1  8 

24 
Nov.    8 

8  May  ii 
14 

'5 
9  June  25 

10  May  20 
23 
June  17 

24 
12  May   23 
June    7 
•4 
«5 
13  June    7 

Mean 

37-55 

10         58 

55-92 

55-87 
55^6 
56-05 

56-05 
55-90 

1 

59'45 
44 

21-85 
22-34 
20-33 
22-65 

2  I  -O2 
23-25 
23-28 
21-OO 

22'2I 

22-52 
23-08 
2370 
24-60 

20-86 
23-56 
22-78 
22-61 

2375 
22-58 
19-67 
22-28 
22-07 
21-13 
22-25 
23-97 

23-32 
20-62 

28 

20-23 
22-55 
22-67 
22-80 
22-62 
21-90 
21-08 
20-98 
21-18 

20-57 
23-49 

2373 

55-24 

10          54 

57-18 
56-82 
56-77 
57-U 

l6"«2 

44           40 

3*'5i 
33-53 
35-30 
36-52 

1741* 

7  Mar.  20 
Apr.     3 

I 

9 

12 

'3 

*5 
26 
28 
30 
May  1  1 

>5 

«7 
'9 

21 

23 
24 

27 

June    4 
8  Apr.     3 

9 
13 
9  Mar.  26 
Apr.      i 

7 

'9 
29 
May     3 

I 
8 

10 

'3 
H 
1  1   Mar.  24 

25 
29 
3° 

35-04 
34'69 
33-47 

3372 
32-03 

34-05 
33-02 
33-57 

34-09 

33'9' 
33'8i 
357' 
34-39 
33''9 
33-"3 
33-12 

1734 
1  1  Mar.  30 
Apr.     3 

5 
9 

Mean 

56-98 

10          55 
10-92 

12-01 
I2-3I 
12-12 

34-47 

ii           II 

I5-47 
13-12 
16-33 

•5-73 
1574 

1735 
13  Mar.  26 
Apr.     i 
10 
n 
16 

Mean 

11-84 

10          55 

58-78 
5876 
58-84 

15-28 

44          51 

38-23 
38-03 
43-20 

1736 
1  1   Apr.     3 

5 
9 

Mean 

53-36      5371 

10          52 

51-41 
50-99 
51-18 
51-04 

35-4' 

44 
46-01 
47-76 
45-46 
50-00 

33-87 
38 

5879 

10         56 

53-23 

52-67 
52-69 
52-80 
53-02 

39-82 

36            9 

10-89 

1373 
it'll 

10-90 
13-68 

1737 

ii  Apr.  27 
May   1  1 
12  Mar.  25 

to 

Apr.     8 
Mean 

1730 

1  1    Mar.   29 
30 
Apr.     3 

5 

Mean 

•  51-16 

47-3i 

52-88 

12-06 

94 
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Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridge 

No.     ' 

Mean  R.A. 
1810-0. 

Aleau  N.P.D. 
iSio'o. 

Groombridge 

No. 

.Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1741*  contd. 

ii  Apr.     3 

9 

18 

24 
27 
May    1  1 

12 

13 

12  Mar.  25 
26 
Apr.     8 

12 

'4 

May     7 
8 

'3 
14  May     7 

9 

10 

18 
20 
25 
29 

Mean 

ioh       58m 

B                             3 

44° 

23-14 
23-60 
22-52 

23-77 
22-93 
24-28 

24-47 
23-83 
23-08 

23-24 
25-20 
23-80 
si'ii 
21-32 
24-15 
22-99 

22-33 
21-65 
22-46 
21-26 
21-82 

22-21 

20-76 

28' 

21-73 

1746 

10  Apr.     4 

20 

May     8 
ii  Mar.  24 
25 

Mean 

36-59 

36-77 

jm 

36-93 
36-48 
36-50 
36-58 

34° 

30-65 
32-59 

4' 

32:55 
31-22 
31-80 
31-80 

1754 

14  Mar.  27 
Apr.     3 
6 
8 

Mean 

Hh 

275 
2-56 
2-4I 

5m 

43° 

4273 
40-05 
40-81 
45'H 

6' 

2-56 
II 

4-02 
4-13 

5 
4-16 

3-78 
3-86 

4-15 

42-18 
36 

43-4I 

ii 

47-00 
45-80 
45-40 

36-68 
II 

36-62 

I 
44-90 

45'9' 
46-47 
45-45 
45-85 

31-62 
10 

31-84 

39 

29-50 
31-03 
30-76 
32-04 
3175 

1755 
10  Apr.     4 

'4 

20 

May    8 
1  1   Mar.  29 

30 

Mean 

1747 
13  Mar.  26 
Apr.      i 
10 
ii 
16 

Mean 

4-08 
II 

3^9 

5 

17-25 
16-96 

44-15 
46 

45-89 

I'll 

0-14 

II 

35-35 
35-94 

9 

2 

35-18 

36 

59-39 
62-41 

31-02 

6 

60-32 

1756 

13  Apr.  26 
May     2 

Mean 

1748 

10  Apr.  20 
ii  Mar.  29 
30 

Mean 

II 

55-68 

17-10 

5 

56-06 
56-19 
56-29 

55-96 
56-30 

39 

19-86 

0-66 

29 

18-82 
19-15 
19-14 

20-72 

55'97 

10 

55-97 

58 

57-58 
57-25 

57-47 
57-61 

22-58 

45 

21-96 

35^5 

II 

6-27 
6-30 
6-I3 

5-95 
6-54 

35-18 

3 

60-90 

47 

497J 
50-17 

5I-57 
50-40 
50-32 

60-32 
52 

1757* 
12  Apr.  14 
13  Mar.  26 
Apr.     i 

10 

ii 
16 

Mean 

1742 

10  Apr.     4 
'4 

20 

May     8 
9 

Mean 

45 

54-04 
52-64 

5274 
53-20 

5'77 

1749 
1  1   Apr.     3 

5 

9 

18 

23 
Meau 

55-68 
II 

56-16 

5 

58-41 
5877 

19-86 
46 

>9'43 

36 

39-69 

6-24 
II 

33-77 
33-30 

j 

3 

33-99 

50-43 
36 

4-36 
8-80 

i 
7-89 

II 

24-72 
25-14 
24-96 
25-19 
24-57 

24-86 

57-46 

0 

34 
25-34 
24-30 
26-84 
(21-36) 
27-42 
25-57 

52-88 
49 

1758 

13  Apr.  26 
May     2 

Mean 

1750 

10  May     8 
ii   Mar.  29 
30 

Mean 

1743 

12  Apr.  14 
15 

'7 

'9 
May     3 
6 

Mean 

II 

21-24 
21-54 
21-34 

58-59 
6 

47 

21-37 
22-60 
21-62 

41-56 
14 

33-54 

II 

27-96 

2778 

27-82 

33-99 
4 

6-58 

43 

9-32 

9'63 
9-77 

10-63 

7-89 
54 

1759 
ii  Apr.   1  8 
23 
24 

Mean 

1751 

14  Mar.  27 
Apr.     3 
6 
8 

Mean 

24-91 

II 

0-18 
0-94 

i 

25-89 

46 

26-85 
26-53 

8 

1744 
1  1  Apr.  24 

27 

Mean 

21-37 

II 

35-86 

36-02 

6 

21-86 

41 

38-92 
36-88 
40-36 

I 

1760 
ii  Apr.     3 
5 
9 

Mean 

27-84 

II 

55-10 

55-56 

4 

9-84 

43 

0-85 
1-03 

7 

1752 

14  Apr.     3 
6 

Mean 

0-56 

II 

11-90 
12-14 
ii  -80 
11-94 
11-97 
11-93 

i 

26-69 

46 

30-82 

33-39 
30-60 

34-18 
34-7i 

7 

1745 
ii  Apr.  24 

27 
May   1  1 
12  Mar.  25 
26 
Apr.     8 

Mean 

II 

29-93 
29-87 

7 

38-72 

32 

8-31 
10-46 

7-56 
8-17 
10-42 

46 

1761 

ii  Apr.  27 
May  ii 
12  Mar.  25 
26 
Apr.     8 

Mean 

II 

5 
2-25 

2-OI 

0-94 
46 

37 

35-48 
36-98 

1753 
i  3  Apr.  26 
May     2 

Mean 

11-95 

32-62 

2-13 

36-23 

29-87 

8-98 
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Qroombridfe 

No. 

.Mean  R.A. 
i8io"o. 

Mean  N.l'.D. 

lSlo'0. 

Groombridgi- 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombri<lge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.IM). 
iSio'o. 

Date 
1800+ 

East. 

West. 

But 

West. 

P.lh- 
lg<X>+ 

East.         West. 

East         West. 

Date 

1800+ 

East. 

West. 

East 

West 

1762 

10  May     8 

9 
1  1   Mar.  24 

25 
Mean 

II" 

• 

41-72 
41-64 

7m 

41-66 
4  "74 

26° 

I6'96. 
60-36 

46' 

54:27 
58-20 

1709 

12  Apr.   15 

•7 
May     3 
6 

Mean 

IIh             IIm 

•                        » 

13-20 

'3-05 

12-92 
i3->3 

48°         40' 

47:43 
49-89 

47'53 
45-81 

1770 

8  Apr.  25 
May     i 
4 
7 
9 
'4 

Mean 

II" 

9!54 
9-61 

I5m 

a 

94° 

33* 

33:52 
34-18 

6' 

34-59 
35-91 

347' 
34"°9 

41-68 

II 

56-03 

55-93 
56-38 
55-81 
56-02 

4170 
7 

58-66 

46 

49-70 

44-43 
46-24 
45-80 
46-25 

56-24 
38 

13-08 

47-67 

43          37 
41-10 

43-«7 
43-48 

1763 

12  Apr.    14 
17 
'9 
May     3 
6 

Mean 

1770 

12  Mar.  26 
Apr.     8 

«4 

Mean 

II           II 

18-32 
18-65 
19-04 

9-58 

II 

45-01 

44-59 
45-01 

45-06 
44-91 

9-40 
15 

33-85 

46 

27-03 
26-71 

(33-17) 
27-83 
27-02 

34-83 
13 

1777 

12  Mar.  26 

Apr.     8 

«4 

'5 

'7 

Mean 

18-67 

II            II 

27-13 

26-84 
27-13 

27-02 

42-58 

24         37 

55-4i 
53-58 
54-82 

54-53 

56-03 

II 

44-38 
44-70 

44H5 
44-66 
44-58 
44-48 

8 

46-48 

50 

25-65 
26-53 
2662 
26-57 

25-35 
26-33 

46 

1771* 
10  Apr.     4 
'4 

20 

May     8 
9 
'4 

Mean 

1764 

8  Apr.     3 

9 
13 

18 

21 

25 

Mean 

44-92 
II 

57-12 
5772 

57-16 

15 
56-81 
58-02 

27-15 
7 

"3-36 
11-55 
10-23 
1  1  -43 

55 
1  1-96 
'3-54 

1778 

7  Apr.     5 

8  Apr.     3 

'3 
18 

21 

Mean 

27-03 

II             12 

19-01 
19-18 
19-15 
19-14 
18-63 

54-59 

48         47 

4'97 
5'43 
5H5 
5-36 

5-43 

44'54 
II 

9 

8-04 
8-26 
8-44 
8-28 

8-33 
8-24 

26-18 

21 

51 

33^5 
33'39 
34>9 
34-52 
32-58 
32-05 

1772 
n   Apr.   18 
23 
24 
27 
May    n 

Mean 

1765 
13   Mar.  26 
Apr.      i 

10 

ii 
26 
May     2 

Mean 

57-33 
II 

II 
47-5* 

47-ri 
47-49 

57-42 

16 

22-25 
22-81 
22-91 

1  1-64 
19 

1275 

9 

56-39 
61-21 

59-51 

1779 

13  Mar.  26 
Apr.     i 
10 

Mean 

19-02 

II             12 

21-19 
21-31 

si*i6 

21   24 

21-57 
21-36 

5-33 

45          28 

35-13 
36-16 
38-30 

38-55 
37-40 
36-84 

22-66 
16 

32 

50-78 
50-11 
49-37 

59-04 
22 

II  • 

13-00 
13-25 
13-51 
13-23 

8-27 
10 

37 
41-15 
42-69 
4i-33 

4>75 

33-45 
II 

1773 
9  Apr.     i 
7 
15 

'9 
29 

May     5 
Mean 

1780 

14  Apr.     3 
6 

10 

Mean 

1766 

1  1   Apr.     9 
18 
23 
24 

Mean 

47-57 

II           17 

29-63 
29-20 
29-46 
29-46 
(30-20) 

50-09 
51 

0 

48-26 
477  « 
45-23 
4545 
47^3 

13-25 

II 

^3-84 
23-35 
23-89 
23-76 

10 

4'73 

30 

45-44 
44-10 
41-58 

(3078) 

I78l 

10  Apr.     4 
H 

20 

May     8 
9 

Mean 

21-31 

ii           13 

35-43 
35-45 
35-43 
35-02 

3S"'7 

37-06 

51          43 
26-61 
26-46 
37-18) 
30-03 
26-43 

1767 
1  1    Mar.  29 

30 
Apr.     3 

5 
Mean 

28 

1774 

1  1  Mar.  29 
30 
Apr.     3 
5 
9 

Mean 

II 

29-44 
17 

55-09 

54-96 
55-o6 
55-62 

55'H 

7 

46-92 

49 

44-54 
45-89 
44'  '3 

45-48 

44-57 
43-80 

43-36 
43-28 

23-71 

II 

9-52 
9-76 
9-52 

9-99 
9-98 

II 

4371 

48 

38-82 
37-61 
39-10 
36-99 
38-71 

1782 

7  Apr.     5 
6 
9 

12 

•3 

:i 

30 

1768 

1  2  Apr.   1  5 

17 
May     3 
6 
7 

Mean 

35-30 

"           15 
8-31 

8-24 
8-n 

27-38 

46          19 

54-42 

54-45 
50-80 

31 

1775 
12  Mar.  26 
Apr.     8 
'5 

Mean 

•  975 

38-25 

8-22 

53-22 

Mean 

55'«9 

44-38 
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Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
i8io'o. 

Mean  N.P.D. 
iSro'o. 

Groombridce 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West 

East.     '     West. 

1783 

ii  Mar.  30 
Apr.     3 

5 
9 
18 

23 
Mean 

Hh 

K 

7-46 
7-68 

7-30 
7-32 
7-24 
7-80 

i8m 

8 

27° 

20-05 
21-83 

2473 
22-92 
25-13 
22-08 

II' 

1790* 

7  Apr.     3 
May   1  8 
'9 

21 

23 

June    4 
8  Apr.     9 

Mean 

II" 

58-56 
5871 

58-92 

19° 

17-84 
18-95 
18-64 
17-13 

18-04 

37' 

18-85 

18-95 

1797 

ii   Mar.  30 
Apr.     3 

5 

9 
18 

23 
Mean 

II" 
29-18 

29-64 
29-25 
29-38 
29-94 

2Im 

S 

27°           51' 

62-71 

6l'12 

61-41 
61-52 

56-66 

II 

30-23 
30-02 
30-08 
30-16 
30-26 

18 

2279 

46 

32-27 
32-91 

3I-45 
32-81 

9 

29-48 

II 

38-I3 
37-6l 
38-01 
38-12 

21 

60-43 

47          3i 

5-67 
4-37 
4-21 

4-64 

58-64 

II 

59-18 
59-31 

5973 
59-04 

58-92 
19 

18-12 

32 

32-15 

32-68 
32-22 
32-76 

30-18 

19-05 

12 

1784 

12  Mar.  26 
Apr.     8 
'4 
'5 

17 

Mean 

1798 
1  1  Apr.  24 

27 
May  ii 

12 

Mean 

1791 

14  Mar.  27 
Apr.     3 
6 
8 
9 

Mean 

37'97 

II 

16-40 
16-47 
16-18 
16-36 

24 

472 

36          58 

60-06 
60-02 
58-41 
57-91 

30-I5 

II 

39''7 

39-09 

18 

32-20 

47 
45-11 

43-98 

46 

59'33 
II 

59;54 

59'55 
5973 
59'49 

19 

32-00 

42 

52-20 

54-34 
54-14 
52-66 

53-10 

17 

1799 

1  2    Apr.    8 
'4 
'5 

17 

Mean 

1785 
1  1  Apr.  27 
May   ii 

Mean 

1792 

14  Apr.   10 
ii 

'7 
26 

Mean 

39''3 

II 

47-94 
47-70 
47-96 
48-08 
48-08 
48-05 

18 

44-55 

49 

7-04 
8-12 
8-69 

6-53 
6-46 

7-06 

37 

16-35 

II 

32-61 

32-94 
32-60 
33-21 
32-60 
33-17 

24 

59-10 

34            9 

58-98 
5679 

57-35 
58-00 
57-06 
5775 

I800 

ii   Mar.  30 
Apr.     3 

5 

9 

18 

23 
Mean 

1786 
9  Apr.   1  5 

'9 
29 

May     3 

5 
6 

Mean 

59-57 

II 

1-38 
1-48 
'•55 
'•73 
1-72 
1-76 

20 

53'*9 

45 
5-26 
6-83 

(97o) 
5-36 
6-86 

6-39 

47 

1793* 
9  Apr.     7 
15 
'9 
29 
May     3 

5 
Mean 

32-86 

II 

37-33 
36-67 
37-02 

24 

57-66 
24           38 

0-22 

o-oo 

O'O  I 

II 

o-33 
1-07 
0-67 
0-58 
0-79 

19 

7-32 

32 

56-24 

57-02 
58-52 

56-25 

12 

1  1  -60. 
II 

20 

12-67 
12-45 
12-32 
12-25 
12-44 

6-14 
45 

22 

4574 
44-86 

44-43 
44-29 
46-61 

1801 

14  Apr.  10 
ii 

13 
Mean 

1787 

14  Mar.  27 

Apr.     3 
6 
8 

9 
Mean 

1794 
10  Apr.     4 

'4 

20 

May     8 
9 

Mean 

37-01 
II 

24 
46-06 

46-25 
46-10 

46-10 

0-08 

19          37 

16-37 
16-75 
16-60 
16-59 
17-89 

'5*54 
•  I7-35 

1802 

10  Apr.     4 

'4 

20 

May     8 
9 
'4 

20 

Mean 

0-69 
II 

34'°3 

19 

33-91 

57-12 
34 

22-46 
22-28 

35 

22-06 
20-95 
23-26 

II 

30-84 

30-48 
30-67 
31-08 

20 

47 
46-00 
43''5 

45-35 
45-46 

45-19 
39 

1788 

1  3  Apr.   1  1 
26 

May     2 
8 

9 
Mean 

1795 

ii  Apr.  24 

27 
May   1  1 

13 

Mean 

30-77 
II 

30-67 
30-65 

20 

30-67 
31-02 
31-08 
30-90 

44'99 
41 

15-60 
16-99 

i 

16-1  1 
16-05 
1277 
15-93 

II 

29-31 
29-29 

46-13 

25 

28-92 
29-42 

28-81 

16-73 

II             21 

18-01 
19-60 
18-18 

17-44 
18-24 

33-94 

II 

42-21 
42-41 
42-26 

33'8i 
19 

22-37 

46 

3374 
33-14 
35-05 

22-09 
17 

1796 

13  Apr.  10 
1  1 
26 
May     2 
8 

9 

Mean 

1803 

13  Apr.   10 
1  1 
26 
May     2 
8 
9 

Mean 

1789 

12  May     3 
6 

7 

Mean 

42-29 

33-98 

30-66 

30-92 

16-30 

15-22 

29-30 

29-05 

17-84      .18-43 
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Groombridge           Mean  R.A. 
No.                      1810-0. 

Mean  N.P.D. 
1810-0. 

I'iroombridgf 
No. 

Mean  R.A. 

1  SlO'O 

Mean  N.P.D. 
1810-0. 

GroombridRf 
No. 

Mean  R  A. 
1810-0. 

East          We«t. 

Mean  N.P.D. 
•  iSio'o. 

V  t<*               \V~    ^  • 

1  800  + 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

1804 

8  Apr.     9 

'3 
18 

21 

May     i 

4 
14  May     7 

9 

10 

Mean 

IIh            26m 

4077 
40-65 
40-21 

40-31 
40-60 

40-35 
40-56 
40-49 
40-15 

26'         45' 

16-19 
15-18 
13-90 
14-93 
1  6  -08 

14-25 
16-30 
15-15 

1810 

9  Apr.      i 
'9 
29 
May     5 
6 
8 
10 

Mean 

8                                8 
10-32 
10-43 

10-81 
10-92 
10-69 
10-66 

10-78 

45°         19' 

19-65 
20-17 

21-21 
18-31 
18-66 
I99I 
19-23 

1817 

14  Apr.     3 
6 

8 

9 

10 

Mean 

IIh             30™ 

8                               • 
34^5 
34-50 

3479 

34-07 

28° 

'6-13 
17-58 

I7-35 
I5-53 

6' 

II          31 

12-25 

12-42 
12-67 

16-54 

5 

30 

49-77 

53-49 

io-66 
II 

28 

18-36 
18-59 
18-50 
18-68 
18-82 
18-88 

42            6 

46-20 
46-51 
47H2 
47-30 
48-05 

1818 

8  May     7 

9 
1  1 

Mean 

40-47       40-35 

II            26 

46-22 
46-50 
4671 

15-28       13-51 

46          54 

3274 
(41-20) 

33'3' 

1811 
10  Apr.     4 

'4 
20 

May     8 
9 

20 

Mean 

1805 
15   Mar.  25 

29 
3' 

Mean 

12-45 

II         31 

457* 

45-82 
45-93 

22 

1  8-08 
18-51 
1578 
16-90 

'55' 
15-66 

51-63 
12 

1819* 

9  Apr.     7 
'9 
*9 
May     5 

6 

8 

Mean 

II 

42-17 
41-97 
41-71 

4'  73 
42-10 

18-64 
28 

47-14 

43           50 

28-32 
28-86 
28-56 
29-21 
29-20 

46-48 

II            26 

55-56 
55-80 

S5-23 
55-52 

5577 
54-99 
55-04 

33-03 

26           14 

18-19 
19-26 

I4-95 

'377 
15-96 
17-77 
1  6-06 

1812 

13  May    12 
14  Apr.    ii 
'3 

26 
Mean 

1806 

13  Apr.   10 
ii 
May     2 
8 

9 
14  May   10 

'5 
Mean 

II         32 

27-86 
27-25 
27-46 

16-74 
45 

9 

21-85 
22-84 
22-36 
23-15 

1820 

13  Apr.  10 
1  1 

May     2 
9 

Mean 

41-94 

II 

37-16 

37-05 
37-10 

29 

28-83 

43          47 

30-27 
28-86 
28-67 

29-85 
29-32 

1813 

13  May   12 
14  Apr.   II 
'3 

>7 
26 

Mean 

1814 

14  May     7 
9 

10 

'5 
Mean 

55-33       55-53 

II           27 

32-68 
32-66 

32-71 
32-80 

33-04 
32-51 

15-89       17-47 

38            19 

49-90 
46-83 

45-oo 
46-37 

47-07 
47-04 

27-50 

ii        33 

3I-59 

31-50 

3  ''34 
31-76 

47 

22-55 

13 

23-66 
25-61 
24-00 
24-91 
24-52 

1807 
12     Apr.  8 
'4 
'5 

'7 

'9 
May     3 

Mean 

1821 

10  Apr.     4 
'4 

20 

May     8 
9 

Mean 

37-'5 
II 

43-45 
43-96 
43-53 
43-59 

29 

26          32 

59-24 
57''5 
62-86 
62-65 

31-54 

"        35 

33-49 
33-28 

48-71 
53-47 

24-54 
IS 

32-73 

II           27 

34^4 

35-I3 
35-16 

47-04 

24           46 

20-87 
24-71 

23-37 
22-76 

1822 
14  May  10 
'5 

Mean 

43-63 
II 

5576 
56-18 

5573 
56-04 

29 

60-48 

46          55 
18-01 

2O'21 
18-92 
21-02 
20-59 

1808 

14  Mar.  27 
Apr.     3 
8 

9 

Mean 

1815 
15  Mar.  25 

29 
3' 
Apr.   1  1 

12 

Mean 

33-38 

"        35 

58-36 
58-28 

58-25 
57-97 

51-09 

272 
2-28 

2'20 

10 

5-01 
376 

2-34 
3-88 
2-76 
3-20 

3-47 
0-30 

1823* 

7  Apr.     3 

6 
9 

12 

'3 
25 
26 

30 
May    1  8 

23 
8   Apr.     3 

35-05 

II           28 

2-37 
2-43 

2-02 
2-14 

22-93 

24           36 

8-24 
10-17 
9-08 
8-05 
7-34 

55-92 
II 
59-37 
58-99 

59-26 
59'54 

29 

'975 

30           58 

44-63 
45-62 

4375 
41-07 

43-34 
4268 

1809 

14  Mar.  .27 
Apr.     3 
8 

9 

10 

Mean 

1816 

1  1    Mar.  30 
Apr.     3 
18 
23 
24 

27 

Mean 

2-26 

8-58 

59-35 

43,2 

98 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombrijge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.          West. 

East. 

West. 

Date 
i8oo-f- 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

1823*  contd. 

8  Apr.     9 

13 
18 

25 
May     i 

4 

7 

9 
ii 

H 

15 
9  Apr.     i 

7 
15 

«9 

29 

May     5 
6 
8 

10 

'3 
H 

21 

22 

14  May     7 
9 

10 

15 
18 

20 
25 

15  Mar.  25 
29 

Apr.   1  1 

12 

26 
May  1  2 
«4 

20 

Mean 

iih       35m 

s                  a 

1-66 

0-73 
0-78 
1-40 

4-63 
5-oS 
5-23 
3-92 
3-06 

3Ho 

2-44 
2-78 

3-83 
4-59 

3-37 
3-21 

379 

2'6o 

3-13 

3-08 

(5877) 

I'20 
I-76 

3'22 
2-30 
2-28 
1-28 
2'OO 
I76 

10 

1-73 
(59-08) 
3-82 
2-52 
3-28 
1-82 

1826 

12  Apr.     8 

15 

'7 
May     3 
6 

Mean 

s                      a 

47-51 
47-4' 

47-15 
47-42 

47-52 

27° 

33-03 
33-17 
29-33 
30-30 
29-63 
28-64 

32 

1831*  i-ontd. 

7  June    4 

»4 

Aug.    9 

Oct.    1  8 
Nov.     8 
8  May  21 

23 
9  May  27 
June    3 
10  Apr.     4 
H 

20 

May     8 

20 
21 
23 
3' 

June    i 

2 

3 
4 
ii  -Mar.  30 
Apr.     3 

5 
May   17 
12  Apr.     8 

«4 

15 

17 

'9 
May     3 
6 

7 
8 

'3 

20 
23 

3° 

13  Apr.   10 
1  1 
26 
May     2 
8 

9 

12 

'9 
29 

June    2 
14  Apr.   10 
13 
17 
26 
May     7 
9 

10 

'5 

18 

20 
Z5 

June  12 
16 

15  Mar.  25 

29 
3' 
Apr.   1  1 

12 

II" 

8     . 

43m 

46-65 

35' 

56-32 
58-58 

55-11 

57-83 

54-30 
55-63 
57-o8 
56-39 
54-96 
55-60 

55'94 
58-04 

54-62 
55-86 

55-53 

55-16 

55-63 
57-66 

55-59 

56-16 

57-10 

55-79 
56-64 

55-35 
56-18 
55-67 
56-89 

57-01 

55-28 
55-16 

55-24 
56-14 

56-63 
5677 
56-96 

14' 

56-19 

53-4I 

5571 

55-21 
56-32 
53-57 
55-03 

56-68 

55'4' 
55-86 

57-04 
56-27 

1 

56-48 

5  7*62 
50*54. 

56-74 
55-21 

54-49 

47-42 

ii 

6-17 
6*24 
6-08 
6-23 
6-25 

40 

30-69 

34 

33-37 
32-09 
32-81 

29-23 

41 

1827 

1  1   Mar.  30 
Apr.     3 
5 

9 

18 

Mean 

6-19 
ii 

57-05 
56-92 

40 

56-97 

57-23 
56-92 

32-26 

20 

25-45 
27-84 

6 

3i-46 
29-46 

27-22 

1828 

13  Apr.   10 
1  1 
May     2 
8 
9 

Mean 

56-99 

ii 

12-96 
12-56 

57-04 

26-65 

41 
13-68 
11-73 

29-38 
53 

1829 
12  Apr.   15 

'7 

Mean 

12-76 

ii 

59-46 
59-42 

59-45 

41 

12-71 

50 

10-68 
10-58 
9-66 

IO'O2 

55 

1830* 

ii  Apr.  23 

24 
27 
May   1  1 

12 

Mean 

58-22 

ii       36 

37-41 
37-29 
36-81 

2-84 
24 

8-01 
9-92 

9'47 
9-18 

2-92 
33 

1824 

1  1   Mar.  30 
Apr.     3 
5 
9 

Mean 

ii 

46-82 

46-52 
46-41 

43 

46-9.0 
46-80 

46-69 

46-67 
46-67 

9-98 

35 

57-12 

55-37 
56-05 

54-47 

14 

56-39 

5575 
53-96 
56-49 
55-34 
57-16 
56-51 

58-25 

1831* 

6  June  19 
July  10 
Oct.    19 

Nov.    5 
8 

10 

29 
7  Apr.  12 

'9 

25 
26 
May  1  8 
23 

24 

37-17 

ii       36 

41-29 
41-94 

4''54 
41-86 
41-69 
41-96 

9-15 

33 

56-29 
56-31 

55-50 
55-28 

58-30 
55-36 

18 

1825 
1  1   Apr.   1  8 
23 

27 
May   1  1 

12 

Mean 

41-71 

56-17 
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Groombridge 
No.                        181 

j;.A. 

.SU'an  XP.D. 
iSio'o. 

Urooin  bridge 
No. 

Mean  K.A. 

iSio'o. 

Mi-un  N.P.L). 
1810-0. 

Grouinbndge 
No. 

Mean  K.A. 

iSio-o. 

M.MII  N.i'.D. 
iXio'o. 

Date 
1800+ 

East. 

We,, 

Bast.         West. 

Dtfa 

1800+ 

East.         West. 

East.         West 

Date 
1800+ 

East. 

West. 

East. 

West. 

1831*  contd. 

15  Apr.   23 
26 
May     4 

12 

H 

20 

Mean 

II" 

43™ 

8 

35°         14' 

56-69 
56-82 
57-07 
56-53 

55-23 
56-41 

1837 

13  Apr.  10 
1  1 

13 
May    9 

12 

16 
Mean 

IIh            46"' 

3I-54 
31-17 
31-10 
3I-l6 
30-93 

46°        55' 

45:o8 
44-12 
43-65 
45-01 

48-15 

1844 

12  Apr.     8 
•4 
15 

17 

Mean 

Hb 

20-97 
21-19 
20-83 
20-89 

49- 

27' 

27'-83 
26-13 
25-82 

24-34 

36' 

II 

20-97 
II 

4-67 

5-i* 

50 

4-32 

3-54 

26-03 
8 

12-28 
16-18 
14-65 

5 

13-21 

15-04 
14-52 
13-44 

46-58 

II 

46-88 

46-72 

43 

4675 

56-06      55-86 
-35          14 

31-06        31-34 
II             46 

53-39 
53-5I 
53-37 

45-59      44-28 

27           23 

3I-54 
31-08 
27-49 
29-90 
29-21 
28-46 

1845 
7  Apr.     6 
9 

12 
13 

8  Apr.     3 
9 
13 

Mean 

1831*  s.p. 

6  Sept.  27 
30 

Mean 

1838 
12  Apr.     8 
H 
15 

17 
May     3 
6 

Mean 

46-88 

II 

56-48 
56-24 
56-16 

56-15 

4675 
43 

48            I 

39-26 
38-65 
3670 
36-88 

38-17 

1832 

1  1   Mar.   30 
Apr.      3 
5 

9 

18 

Mean 

4-9° 
II 

3-93 

50 

56-39 
55-28 
56-22 
56-30 
56-47 

14-37 
18 

14-05 

42 

20-75 
19-29 

19-33 
20-19 

17-07 
16-05 

53-30 

ii          47 

3-i8 

3'39 

2-75 

29-61 

48          35 
11-31 
11-72 
10-31 

1846 

10  Apr.  14 
20 
May     8 

20 
21 
23 

Mean 

1839 
n   Apr.  23 

24 
May   n 

Mean 

56-32 

II 

9-91 
10-26 
9'93 
9-97 
10-14 
10-07 

45 

37-93 

42          27 

58-72 
58-04 

58-62 

58-59 
59-22 

1833 
9  Apr.   19 

29 
May     5 
6 
8 
10 

Mean 

3-11 

ii          47 

16-26 
(1572) 
16-04 
16-32 
16-22 
16-24 
16-09 
16-14 

it'll 

48          39 

15-05 
14-78 

9'94 
11-98 
12-17 

I  2  '6  I 

13-72 
15-67 

1840 

1  1  Apr.     9 
18 
23 
24 
27 
May.  1  1 

13 

Mean 

II 

26-05 

2573 
26-02 
26-07 
26-01 
25-96 

56-36 
52 

45 
2-96 
4-26 

2*11 

0-05 
0-44 
0-21 

18-78 
54 

1847 

9  APr-     7 
19 
29 
May     5 
6 
8 

Mean 

10-05 

II 

I5-39 
15-81 

16-01 

I5-57 
1S72 
15-92 

45 

58-51 

42          28 

26-39 
24-69 

21-85 

23-34 
21-41 

1834 
9  Apr.  19 

29 
May     5 
6 
8 

10 

Mean 

16-19 

n          47 
26-16 

25-91 
26-67 

26-32 

26-34 
26-26 

13-24 

48           35 

41-60 
42-71 
41-91 

45-27 
46-25 
44-21 

II 

17-23 

53 

15-11 

16-06 
17-89 

I-67 

5 
39-69 

33 

37-39 
36-56 

36-74 
36-00 
36-78 

1841 

ii  Apr.     9 
18 

23 
27 
May   12 
13 

Mean 

1848 

8  May     I 

4 
7 

9 
ii 

H 
Mean 

I5-74 
II 

45 
59-22 
58-91 
59-00 
59-00 
58-96 
59-I4 

2374 

32             20 

39-01 
41-68 

40-56 

1835 
10  Apr.     4 

H 
20 
May    8 
9 

20 

Mean 

26-28 

n          47 

35-63 
3772 

43-66 

8           18 

33-05 
30-96 

1842 

7  Apr.     5 
6 

Mean 

1843 
12  Apr.     8 
H 
15 

May     3 
6 

Mean 

17-23 

II 

12-49 
12-42 
12-76 

54 

39-69 

27 
20-67 
22-09 
19-38 

36-69 
32 

1849 
12  Apr.     8 
H 
15 

Mean 

36-68 
ii          48 

22-02 
21-66 
22-29 
21-78 
21-96 

32-01 

27           28 

40-98 
41-78 

39-35 
40-82 
40-17 
41-00 

II 

11-64 

11-34 

59-04 
46 

11-37 

48              17 
39-15 
39-96 

12-56 
ii 

54 

50-05 
46-29 

20-71 
3 

21 

36-82 
34-02 

1836 

1  2  May    7 
8 

'3 
Mean 

1850 

7  Apr.     5 
6 

9 
13 

11-49 

11-37     37'85       39'96 

21-91 

40-68 

100 
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GroOMibridge 

No. 

Mean  R.A.               Mean  N.P.li. 
iSio'o.                        iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
igio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East,     j    West. 

I 

East.         West. 

Date 
1800+ 

East.        West. 

East. 

West. 

1850  contd. 

1  May  21 
8  Apr.     9 
13 

Mean 

II1' 

48-68 
48-78 
47-98 

54m 

s 

3° 

35:89 
3578 
36-21 

21' 

1857 

9  Apr.     7 

'9 
May     5 
6 
8 

10 

Mean 

I2h                2m 

8                                  S 
I2-76 
I3-O6 
I3-l6 
I3-I3 

I3H1 
13-26 

3i°         53' 

i6-"i8 
18-94 

'5  '47 
15-66 
14-40 
1  6-  1  2 

1862*  contd. 

7  Apr.  28 
May  21 
23 
24 
June    4 

H 
Aug.    2 
Oct.   1  8 
9  May  13 

«4 

21 

22 

27 

June     3 
10  Api.  14 

20 

May     8 

20 

2  I 

23 

31 
June    4 
1  1  Apr.  1  8 

23 
24 
27 
May   ii 

12 

13 
17 
12  Apr.   14 

15 

17 

'9 
May     3 
6 

7 
8 

13 

20 

3° 
13  May  16 

»9 

29 
3i 
14  Apr.  26 

May     7 
9 

10 

15 

18 

20 
25 
29 

Mean 

I2h                  gm 

57-53 
57-60 

57-66 
5778 

5779 

31° 

40-88 

39'92 
38-70 

41-29 

3775 
39-24 
40-21 

38-16 
38-68 
38-88 

40-28 
38-77 
39-52 
39-90 
38-97 
38-57 
39'2i 
39-10 

4''°3 
38-44 
38-41 
38-07 
40-39 
39-32 
39'H 
3871 

39-40 
36-98 

38-43 

38-35 
38-78 
40-12 

39-34 

38-85 

38-74 
39-58 

3873 
39-20 

39^5 

54' 
4i'-94 

39^7 
36-96 
40-42 

40-08 
36-67 
37-8o 

37-57 
37-52 
37-92 
38-24 

38-83 

40-09 
39-06 
38-33 

48-48 
II 

22-57 

48-17 

55 

22-91 

22-37 
22-30 

35-96 
12 

3I-97 

35'65 

10 

34-68 
32-69 
32-36 

1851 

13  Apr.   10 
1  1 

May      2 
9 

Mean 

13-13 

12               2 

12-26 
11-03 
11-15 
12-49 
11-25 

16-13 

7          13 

59-84 
57-16 

59'95 

577' 
57-70 
58-24 

1858 

7  Apr.     9 
13 
3° 
May    ii 

15 
'9 

Mean 

22-57 
II 

24-48 
24-52 

22-53 
55 

31-97 
12 

52-89 
52-89 

33-24 

I 

55-20 

55-34 
52-20 

5372 

1852* 

13  Apr.   10 
ii 

13 
May     2 
8 

9 
Mean 

11-87       "'Si 

12            3 

7'57 
9-40 

7-06 
7-91 
645 
.7-4' 

57-88       58-98 

II            19 

38-80 
38-94 
38-35 
3773 
38-67 
39-21 

1859* 

8  Apr.     9 
'3 

21 

May   15 

21 

23 
Mean 

24-50 
II 

55 

59-25 

59"'5 
58-99 

59-36 
59-33 

52-89 
26 

54-12 
0 

19-32 
17-84 
18-79 
17-87 
15-69 

1853 

10  Apr.   14 

20 

May     8 
20 

21 

Mean 

8-01         7-26 

12               4 

4575 
44-49 
45-38 
46-66 
4678 

38-70       38-54 

5          26 

24-01 
24-82 
*3"'3 

23-93 
23-73 

23-10 

i860 

8  May     i 
4 

7 

9 
ii 

'4 
Mean 

II 

48-79 
4874 
48-92 

59-2* 

59 

48-81 
48-94 
48-43 

50 

26-32 

28-07 
26-74 

17-90 

18 

23-85 
24-84 
24-26 

1854 

10  Apr.  20 
May     8 
20 
1  1   May   1  1 

12 

13 
Mean 

4575      45-83 
12               5 

14-76 
15-07 

15-01 

15-63 
15-41 
15-43 

24-01       23-74 

35          30 

27-84 
29-23 
26-59 

25-72 

26-57 
26-25 

1861* 

9  Apr.     7 

'9 

May     5 
6 
8 
10 

Mean 

48-82 

12 

3-22 
3'55 
3'3° 
3'37 

48-73 
0 

27-04 

48 

14-65 
13-38 
16-97 
14-14 

24-32 
4i 

1855 
1  1   Apr.   1  8 

23 
24 

27 

Mean 

57-71       57-81 
12           5 

59-65 
58-68 

59-38 
59-27 
59-38 

39-I5 
18 

38-57 

44 
31-77 
31-28 
32-28 
31-82 
3i-44 

15-22 

12           5 

57-82 

5774 
57-90 

58-10 

27-03 

3i          54 
40-14 

37-28 
36-58 
39-21 
3873 
38-23 
38-07 
38-34 

1863 

10  Apr.   14 

20 

May    14 

20 
21 

Mean 

3-36 

12 

3I-83 
32-15 

3I-87 
32-3I 

i 

H79 

49 

48-12 

4875 
53-12 

49-'3 

48 

1862* 

6  June  15 

22 

Oct.    19 
Nov.     5 

10 

29 
7  Apr.  17 
•9 

1856 

II    Apr.    1  8 
23 
24 

27 

Mean 

32-04 

49-78 

59-27 

3172 

.  .       -          ••  *     •    *  «        ' 
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Groonil>ridge            Mean  R.A. 
No.                       iSio'o. 

Mean  N.P.D. 
iSio'o. 

Grooinbridee 
No. 

Meau  R.A. 
iSio-o. 

Mean  X.P.D. 

iSio  o. 

Grooinbridee 
No. 

Mean  R  A. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

1864* 

8  Apr.     9 
'3 

21 
25 

May  21 
23 

Mean 

East. 

West. 

K.IM 

West. 

Date 
1  800  + 

East.         West. 

East. 

West. 

Date 

1X00+ 

East.         West. 

East. 

West 

12" 

34-67 

3473 
34-57 
34^8 

6m 

8 

34-23 

48° 

54;45 
53-83 
51-98 

5  ''43 

16' 

ii 

52-89 
5*-48 

1870 

II  Apr.   1  8 
23 
M 

27 
May  ii 

Mean 

I211         lO™ 

II                                I 

3173 
31-88 

3  1-49 
31-58 

3I-55 

45° 

(i3':oo) 

9-56 
9-48 

9-93 

975 

20' 

1877 

12  May     7 
8 
13  Apr.  10 
ii 

13 
May     2 

Mean 

I2h          I2m 

56-50 
56-21 
56-02 

56-15 
56-69 
56-19 

27° 

H'H 
12-88 

21 

H 

12-62 
12-15 
12-64 
1  1-03 

31-65 

12            II 

7-16 
9-57 

7-26 

5-95 
5-86 

9-68 
2 

27-61 
26-68 
26-58 

30 

29-29 
26-55 

27-49 
26-50 

3+-;6 

12 

38-50 

34-23 

6 

39-19 
38-80 

39'42 

38-72 

52-9* 
16 

*577 

52-69 

23 

26-78 
27-61 
26-63 
25-13 

56-36        56-26 

12            13 

raj 

1-75 

13-61 

30 

40-44 
39-70 

I2'II 
51 

1871 

7  Apr.     9 
"3 
24 
25 
May  n 

IS 

21 

Mean 

1865 

13  Apr.   10 
1  1 

'3 

May      2 
8 

Mean 

1878 

14  May   10 

18 

Mean 

1-50 

12             13 

979 
1079 
10-63 

10-01 
11-07 
1  1-74 

40-07 
5 

17-17 

34 
14-29 

(23-47) 

14-63 
15-04 
13-96 
16-32 

1879 
7  Apr.  26 

3° 
8  May     I 

4 

7 

9 
ii 

Mean 

38-50 

12 

29-96 
30-20 
29-94 

39-03 
7 

25-77 

25 
62-71 
61-47 
59^4 

26-54 
18 

5-91         8-00 

12            II 

17-48 
17-26 

1777 

26-96 
27 

3-39 
4-89 

27-46 
38 

3-68 

1866 
14  Apr.   10 
'3 

'7 

Mean 

1872 

it  May     7 
8 
13  Apr.  13 

Mean 

30-03 

12 

44-07 
44-30 

44"59 
44-29 

44"55 

10 

61-37 

51 

34'°4 
32-15 
32-20 
3278 
32-78 

17-37        1777 

12            II 

29-20 
29-04 
29-15 
2872 
29-31 
28-80 
28-99 
28-78 

4-14 
25 

30-28 

27-90 

27-80 

27-89 

26-31 

26-54 

26-04 
26-02 

3-68 
16 

10-63       10-68 

12            13 

14-30 
14-99 

17-17 

27 
24-61 

14-85 

28 

21-60 

1867 
12  Apr.    14 
15 
17 
May     3 
6 

Mean 

2 

1873 
1  1  May   1  2 
13 

17 
14  Apr.   10 

'3 

17 
26 
May     7 

Mean 

1880 

12  May     8 
13  Apr.   13 

Mean 

14-30        14-99 

12            14 

24-42 

24-29 
24-60 
24-48 

24-37 
24-62 

24-61 

46 

17-06 
12-85 
'3'45 
»3'54 
13-30 
14-83 

21-60 
24 

1881 

9  Apr.   19 
May     3 

6 

8 

10 

Mean 

44-36 

12 

10-92 
9-82 
10-54 
9-99 

10-97 
11-18 
-11-39 

10 

10-90 
10-85 

3279 

13 

61-89 
62-*! 

59-34 
62-11 

60-36 
61-14 
61-74 

63-67 
61-91 
63-03 

46 

60-62 
60-32 

1868 

8  Apr.     9 
13 

21 

25 

May   15 

21 

13  May     8 
9 

12 

.6 
'9 

22 

Mean 

29-00 

12             II 

34-94 
34-83 
35-02 
35-11 

27-35 

50 
15  15 

«5'44 

16-94 

16-97 

55 

1874 
12  Apr.   14 

'5 
'7 
May     3 

Mean 

24-46 

12             14 

29-14 
28-64 
29-14 
2870 

14-17 

48 
35-64 

37'«9 
35-07 
37-71 

13 

1882 

13  May     9 
16 
•9 

22 

Mean 

34-98 

12               II 

35'4' 

35-07 

35''5 

35-52 
35-27 
35'43 

16-13 
31 

4 

37-04 
36-04 

36-25 

36-47 

36-39 
36-84 

1875 
10  Apr.   14 

20 

May     8 

'4 
20 

21 

Mean 

10-69 

12 

25-07 
24-85 
24-66 
24-90 
25-10 
24-99 

10-88 
10 

61-74 

39 
41-32 
40-69 

39"°9 
38-08 

38-27 
38-28 

60-47 

57 

28-91 

12            14 

45-3* 

45-20 

45-36 

45-35 
44-85 

45-24 

36-40 

37 
3-82 
2-52 

2-70 

4'44 
2-62 

3-56 

23 

1869 

9  Apr.     7 

'9 
May     3 

6 
8 

Mean 

1883 
ii    May   13 

'7 
28 
12  Apr.   14 

•5 

'7 

Mean 

35'3« 

12            12 

27-80 
27-54 

27 

36-51 

ii 

4-90 
2-67 

1876 

13  Apr.    10 
ii 

Mean 

24-93 

39-29 

27-67 

379 

45-22 

3-28 
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Groombridge 
No. 

Mean  R..A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Uroombridge 
No. 

Meau  R.A. 
iSio'o. 

.Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

Eaat.        West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

1884* 

7  Apr.   13 
24 

25 
May    ii 

15 

21 

Mean 

8 
£2"Cl8 

40-28 

4'"37 

I4m 

s 

44-08 

1°           14' 

50-03 
50-01 
48-91 

49'  '5 

10  Apr.   14 

20 

May     8 
20 

21 
23 

Mean 

12" 

8 

IT 
24-33 

24-07 
24-22 
24-14 
24-18 

33°       47' 

17-25 
16-23 
15-96 
16-28 
17-60 
16-36 

I808 

1  1  May   1  3 

17 
28 

12  Apr.  14 
'5 
17 

Mean 

I2h          2Im 

1-03 

1-35 
1-26 

0-97 
0-98 
0-91 

37° 

5172 
52-10 

49-98 
52-04 

50-17 
49-06 

24' 

4I-54 

12 

14-41 
14-26 

'474 

44-08 
15 

49-00      49-77 

47          36 

47-59 
46-34 
47-62 

12 

24-20 

17 

48-15 

46-90 

1  6-6  1 

5          31 

2-67 
(8-06) 
2-54 

3-83 
2-23 
4-05 

I  -08 

12            21 

1-80 

2-18 
2-06 

2-IO 

50-85 

30 

50-81 
51-24 
49-83 
50-32 

32 

51-24 
50-95 

1885 

12  May     3 
6 

7 

Mean 

1892 

7  Apr.  26 
30 
8  May     i 

4 
7 
9 

Mean 

1899* 

9  May   14 

21 

22 
27 

10  Apr.   14 

20 

Mean 

H'47 

12 

21-84 
2271 

15 

47-18 

25            9 

13-85 
10-65 

1886 
ii  Apr.   1  8 
23 

Mean 

12 

47-I4 

18 

473 
473 
570 
4'45 

2-54        3-20 

17           o 

59-98 

60-89 
61-48 
58-12 
57-66 

I  '99             2'08 

12            21 

7-39 
7-06 

7-56 
7-36 

50-55 
30 

51-10 

10 

46-89 

48-16 
48-04 
48-08 

1893 

13  Apr.  10 
ii 

13 
May     2 

9 

Mean 

1900 

10  May     8 

H 
20 

21 

23 

Mean 

,22-28 
12 

55-09 

55-02 

15 

55'35 
5475 

12-25 

32         10 

3'6i 

5-18 

3-87 
275 

(9-95) 

1887 
9  Apr.   13 
H 

21 
22 

27 

10  Apr.  14 

20 

Mean 

4-23 
12 

I2'2O 
12-64 

12-68 

4-90 
18 

12-38 

57-66       60-12 

47          35 

28-98 
30-60 

33-83 
31-42 
29-87 

1894 

12  May     3 
6 

7 
8 

13 
Mean 

7'35 

12             21 

42-60 
42-88 

4272 
42-66 

42-62 

19 

41-30 

42-74 
40-37 

40-49 
40-55 

44 

1001 

9  May     3 

6 

8 

10 

'3 

Mean 

55-22 

12 

10-36 
10-93 

11-02 
IO-5I 

55-05 
16 

3-72         2-53 
25           8 

36-50 

36-76 
36-44 
36-42 

1888 
ii  Apr.    1  8 

23 
24 

27 
May   ii 

12 

Mean 

12-50 

12 

2978 
30-12 
30-09 
30-01 
30-20 
30-16 

12-38 
18 

31-21      29-87 

33          14 

1-91 

373 
2-60 

2-49 
3-32 

1-66 

1895 

9  May     3 

6 
8 
10 
'3 

Mean 

42-67 

12            21 

45-05 
45-12 
45-21 

45-05 
45-29 

41-14 

49 

60-71 
6  1  -68 
60-18 

21 
59-29 

1902 

12  Apr.   17 
May     3 

7 
8 
20 

Mean 

12 

30-02 
29H8 

16 

27-97 
29-37 
28-30 
30-61 

37-26 

5          17 

34-07 
32-59 
35-'7 
33-03 
34-05 
3I-75 

1889 

8  Apr.  21 
May     i 
4 

7 

9 
ii 

Mean 

30-06 

12 

44-I3 
44-10 

43-85 

20 

2-62 

37           21 
33-I3 

37-28 
3675 

1896 

1  1  May   1  7 
12  Apr.   14 
15 

Mean 

45-11       45-29 

12            21 

45-07 

45-53 
45-62 

45-62 
45-52 
45-67 

60-24 

35 

54-34 
54-99 
55-04 
54-04 

55-53 
54^5 

52 

1903 

ii  Apr.   1  8 

23 
24 
27 
May   ii 

13 

Meau 

2975 

12 

27-80 
27-98 

29-06 
16 

27-65 

2770 
27-88 

33-33       33-50 
49          55 

34-07 
33H3 
32-90 

33-5° 

44-03 
12 

20 

46-23 
45-54 
46-13 
45-22 

35-72 

22              3 

16-90 
19-28 
15-72 
14-44 
14-88 

1890* 

8  Apr.   13 

25 
May   2  1 
23 
29 

Mean 

1897 

13  Apr.  10 
1  1 

13 
May     2 

9 
Mean 

27-89 

2774 

34-27      33-28 

45-29 

4578 

14-88        16-59 

45'S1 

54-82 
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Grooml)  ridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N'.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  K..Y. 
igio'o. 

MeanN.P.U. 
iSio'o. 

GrooinbridiR- 
No. 

Mean  R.A. 

iSio  o. 

Mean  N.P.D. 
iSio'o. 

Date 

1800+ 

East. 

Vwt 

East. 

Wast. 

Date 
1800+ 

East. 

West 

East. 

West 

Date 
1800+ 

East 

West 

East. 

West 

1004 

12  May     3 
6 

7 
$ 
20 

Mean 

12" 

i*77 
12*92 

12-88 
1271 

24'" 

s 

13-06 

SO' 

52-03 
51-41 
51-86 
51-21 

52' 

48-83 

1910 

ii  Apr.  18 
23 
24 
27 
May   1  1 

Mean 

12" 

6-69 

7-03 
7-25 
7-05 
6-94 

29- 

34' 

6  1  "79 
59-20 
61-57 
59-83 
60-20 

5' 

// 

1917* 

9  APr-     7 
May     3 

6 
8 
10 
1  1   May   1  3 

17 
28 
1  2   May     7 

8 

20 

Mean 

12" 

g 
12-90 

1274 

12-86 
12-66 

33m 

| 

26° 

32-51 
32-03 

3IHO 
30-50 
31-66 
30-27 
3I-36 
3I-38 

30-53 
30-22 

3'74 

14 
3''25 

12-82 

12 

41-86 
41-67 
4''37 

13-06 

24 

4'77 
41-70 
41-64 

51-63 

47 

30-06 
31-05 
30-09 

48-83 
36 

31-15 
31-23 
30-51 

6-99 

12 

19-13 
19-1  1 
18-90 

29 

19-52 

60-52 

44 
60-41 
61-72 
60-24 

50 

58-17 

1005* 

8  Apr.    13 

XI 

25 
May     9 
1  1 
i> 

Mean 

I9II 

ii   May   13 
1  2  May   •  7 

8 

20 

Mean 

12-79 
12 

34 

4''35 
41-23 
41-13 
41-44 
41-24 
4'"45 

31-24 
27 

31-25 

48 

9-28 

9-58 
8-76 
9-84 

10-24 
8-33 

1918 

10  Apr.   14 
20 
May     8 

20 

21 

23 

Mean 

19-05 

12 

36-08 
36-10 

36-I3 
36-49 
36-24 

19-52 
29 

36-11 
36-10 

60-79 

48 

40-89 
41-07 
41-71 
41-22 
39-16 

58-17 
4 

41-30 
42-91 

41-63 
12 

17-41 

>7'43 
17-66 

4170 

25 

18-30 

18-29 
17-30 

30-40 
19 

46'53 

4773 
47-67 
45-70 

30-96 

9 

47-42 

47'5' 
48-05 

45-60 
47-00 
46-37 

1912* 
9  May  1  3 

'4 

21 

22 

'    27 

10  Apr.  14 
20 

Mean 

1906* 

6  Nov.  29 
Dec.     3 
1  1 
7  Apr.    19 

24 
28 
May   1  5 

21 

23 
24 
June    4 

Mean 

12 

27-31 

27-37 
2733 
27-40 

27-27 
2776 

4'-3i 
35 

44 
18-32 
17-83 
19-24 
19-80 
19-18 
20-33 

9-34 
51 

1919 

II  Apr.   1  8 
23 

24 
27 
May   1  1 

12 

Mean 

36-21 

12 

39*94 
39-53 
3979 
39-37 

36-11 
30 

40-81 

29 

2*'34 
25-00 
22-23 
27-40 

42-11 
12 

45-28 

1913 

1  3  May     9 
16 

'9 
24 

Mean 

17-50 
12 

17-96 

26 
32-71 

33-03 
33-03 

32-97 

46-91 
49 

4675 

15 

59-42 
59-92 

27-41 

12 

32-06 
32-37 
32-43 
32-54 

35 

32-38 
32-20 
32-35 

19-12 

45 
53-01 

4975 
5270 

54-85 

49 

53-55 
52-29 

51-98 

1907 

10  Apr.  20 
May     8 

20 
23 

Mean 

1920 

12  May     5 
6 

7 
8 
13  Apr.   10 
1  1 
'3 

Mean 

39-66 

12 

46'!  I 

31 

24-24 

29 

12-95 
10-55 

17 

61-13 
6o-n 

1914 
13  May   19 

22 

Mean 

12 

37'4Z 

37-37 
37-06 
36-98 
37-57 
37-48 

32-94 
26 

18 

46-61 
45-06 
47-62 
46-83 
46-65 
47-5i 

60-15 
55 

I008 

9  APr-     7 

May     3 

6 
8 

10 

Mean 

46-1  1 

31 

11-75 

29 

46-21 

47-95 

(40-49) 

49-62 

25 

32-35 

12 

58-57 
58-98 
58-86 
58-87 
58-94 
59-12 

32-3' 
35 

52-58 

49 
15-26 
13-28 
13-16 
'3'55 

'379 
14-04 

52-61 
41 

1915              12 

13    May     9     49-07 
16     49-20 
19     48-92 
24     48-86 

1921 

9  APr-     7 
May     3 

6 
8 

10 

Mean 

37'3' 
12 

12-07 
12-45 

28 

1  1-60 
13-58 
11-44 

11-84 
10-82 

4671 
8 

4-69 
6-04 

42 

3-65 
0-96 
4-66 

5-39 
3-46 

1909 

7  Apr.  25 
26 
30 
8  Apr.  21 
May      i 
4 
7 

Mean 

Mean 

49-01 
12 

32 

32-26 
3'-84 
32-53 
31-57 

47-93 
25 

II 

9-17 

7-80 
4-78 
6-00 

58-89 

12 

10-51 
10-59 
10-38 

36 

'3-85 

43 

10-52 
876 

7-59 

31 

1916 

13  Apr.   10 
ii 

'3 

May     2 

Mean 

1922 
1  1   May  i  3 

'7 
28 

Mean 

12-26 

n-86       5-37 

3-62 

32-05 

6'94 

10-49 

8-96 

fc,      »          -i          • 
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Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.I). 
i8io'o. 

Groombridee 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.     .    Wesi. 

East.         West. 

Date 

1800+ 

East.        West. 

I 
East.         West. 

1923 

12" 

36- 

5° 

18' 

1929 

I2h        39™ 

40°             29' 

1932*  eontd. 

I2h          45m 

33*          0' 

7  Apr.  25 

s 

42S-39 

" 

46-90 

9  Apr.     7 

55!43 

//                                   II 

9    May    6 

a                      s 

23-80 

8  Apr.   21 

41*63 

47-8o 

9 

55-86 

44-45 

8 

22-95 

May      i 

42-10 

47-14 

May     3 

55-32 

43-88 

10 

24-57 

4 

39-64 

46-45 

5 

5577 

4372 

13 

24-16 

7 

41-80 

45-98 

6 

55-58 

42-94 

'4 

23-24 

9 

43-42 

45-30 

8 

55-26 

44*75 

21 

23-82 

22 

22-99 

Mean 

41-87 

41-81 

47-47 

46-16 

Mean 

55-54 

44'33 

27 

23-09 

June    3 

2  t  'C  1 

4 

*  j   5  J 

22-34 

1924 

12 

37 

45 

48 

7 

22-48 

12  May     8 

49-27 

22-16 

1930 

12            40 

28              38 

10  May  20 

21 

24-62 

24-07 

13  Apr.   10 
1  1 
13 

48-93 
49-01 

49-55 

22-56 
20-89 
(13-67) 

10  May   20 

23 
1  1  Apr.   2  3 

21-03 
20-93 
21-04 

30-09 

29-13 
31-46 

23 
3' 
June    i 

22-33 
23-82 
22-62 

Mean 

49-27 

49-16 

22-16 

21-73 

24 
27 

21-12 
20-99 

33-43 

2 

3 

2479 
20-65 

x 

May  ii 

21-01 

3176 

4 

24-36 

1C 

22-48 

1925 

12 

39 

38 

48 

Mean 

2I-O4          20-98 

32-48        29-61 

,6 

T 

12  May     7 

5-16 

14-17 

'7 

24-25 

20 

5-23 

13-35 

23 

24-81 

30 
13  Apr.   10 
1  1 

4-88 
5-10 
5-22 

13-08 
12-83 
n-66 

1931 

12             41 

51              26 

24 
ii  Apr.  1  8 

23 

23-29 
2  I  -06 

'3 

5-48 

I3-57 

1  1  May  1  2 

7-86 

50-80 

24 

22-63 
^  f  f 

May     2 

473 

11-37 

13 

17 

7-75 

7*QQ 

50-58 
50-88 

27 
May   ii 

20-05 
22-76 

Mean 

5-,6 

5-11 

14-17 

12-64 

*  / 
28 

/    "7 

7*1 

50-00 

12 

13 

2379 
23^4 

Mean 

7-85 

50-57 

'7 

23-59 

•7  A  'C\  I 

1926 

12 

39 

26 

10 

June    3 

24  91 
23-89 

10  May  20 

9'54 

47-89 

5 

24-18 

23 

9-60 

4578 

7 

23-27 

n  Apr.  1  8 

48-30 

1932* 

12          45 

33            o 

12 

23-19 

23 
24 

27 
May    1  1 

0*5  8 

45-I9 
45-66 
47-18 
46-38 

6  June  1  1 

12 

15 
'9 

38-07 

38-15 
38-28 

24-64 
23-30 
23-99 

12  May     3 

6 

7 
8 

25-91 
24-30 
23-67 
23-96 
22*62 

22 

38-06 

f  A  *  A  r 

J 

Mean 

Q'  Co 

12 

9'57 
39 

46-54 
8 

46-84 
20 

23 

July     5 
Oct.    19 
Nov.    5 

38-29 

37-99 
38-28 
38-18 

23-82 

23-66 
23-09 

20 

23 
30 
13  May     8 

0 

22-47 
23-05 
21-94 
22-95 
24-53 

1927 

7  Apr.  26 

36-17 

10-33 

10 

37-97 

23-81 

7 

12 

24-44 

3° 

35-54 

9-66 

29 

38-12 

20-80 

16 

21-68 

May    15 

35-65 

12-15 

Dec.   1  1 

22-64 

19 

21 

1379 

7  Apr.  17 

24-11 

26 

(1672) 

23 

36-59 

I  2-6  I 

'9 

24-91 

29 

21-91 

8  Apr.  25 

3^"54- 

13-96 

24 

23-57 

7 

31 

(19-60) 

May      i 

3^*3  3 

10-23 

25 

24-55 

June    2 

23-54 

May  17 

25-34 

7 

23-12 

Mean 

36-28 

35-86 

12-55 

10-00 

June    2 

24-05 

/ 

8 

24-08 

6 

22-95 

16 

24-87 

13 

38-25 

23-36 

July     6 

23-18 

1928 

12 

39 

22 

10 

«9 

22-74 

14  May  15 

25-19 

9  May  13 
14 

21 
22 

27 

10  Apr.    14 
May     8 

45-66 

45-I9 

4577 
45-70 

45-88 
45-I9 

1  1  '06 
12-31 
13-13 
12-84 
13-09 

14-15 
12-57 

27 
Aug.    2 
Oct.    1  8 
8  Apr.  21 
May     7 
9  APr-     7 
29 

23-35 

24-19 

23-34 
24-46 
23-81 
23-41 

24-17 

18 

20 
25 
29 

June  12 
16 
July     2 

23-73 

24-59 
24-05 

24-50 
23-96 
23-68 

Mean 

May     3 

5 

23-47 

23-06 

Mean 

38-12      38-13 

23-63       23-37 

45-59 

45-53      12-49 

13-36 
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Grooinbritlge 
No. 

Mean  RA. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  RA. 

iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  RA. 

iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West 

East 

West 

1800+ 

East. 

West 

East. 

West 

1933 

ii  Apr.  23 
24 

27 

May    1  1 

12 

13 

Mean 

12" 

• 

14-43 
14-36 

14-43 
I4-32 

14-08 

46ra 

41° 

a 

12-75 
14-99 

14-75 
15-32 
14-69 
15-57 

46' 

II 

1940* 

7  Apr.   26 

30 
May    15 

21 

23 
24 
8  Apr.  21 

25 
May      i 

Mean 

12" 

52-81 

53-93 
54-18 
5373 

54-o8 
55-02 

47m 

55-90 
53-I3 

5° 

II 

14-53 

13-95 
14-14 
12-87 

33' 

a 

H-37 

1945 
15  Apr.  ii 

12 

23 
26 

May     4 

Mean 

12" 

4-30 
4^9 
3-95 
4-04 

4'59 

5om 

t 

49° 

4o:9o 
41-11 

39-94 
41-20 

41-88 

7' 

4-23 

12 

472 

4-85 

475 
4-60 
4-65 

5i 

41-01 

20 

58-82 

53-34 
58-56 

5616 

57-39 
(66-18) 

15 

14-29 
12 

31-80 

46 

14-68 
32 

5475 
54-04 

51 

1946 

13  May  22 
26 
14  Apr.  17 
-May     7 
9 

10 

Mean 

1934 

13  May   12 
16 

Mean 

53-96 
12 

54-52 
47 

13-84 

-5 

14-37 

33 

15-51 

12-12 

1940*  s.p. 

6  Dec.  21 
24 

Mean 

31-86 
12 

7'<5 

47 

7-35 
7-6, 

7-22 
7-34 

54-40 
50 

11-59 

39 

10-77 

9-95 
11-27 

10-65 

10-76 
11-44 

1935* 
6  Nov.  29 
Dec.     3 
ii 

7  Apr.  28 
May   1  1 
June    4 
'4 

Mean 

12 

47 

56-24 
56-18 
56-08 
56-03 
56-08 
55-92 

34 

13-82 

52 

8-51 
10-38 
IO-62 
12-90 
I  I'OO 
I  I  -01 

4-79 

12             51 

5676 
56-80 
56-05 
56-20 

56-85 

20 

3-53 
1-66 
2-44 
2-54 
'•35 

I-I2 

12 

1941 

10  Apr.   14 
20 
May     8 

20 
21 
23 

Mean 

1947 
13  May  22 
26 
14  Apr.   17 
May     7 

9 

10 

Mean 

7-15 

12 

20-54 

20-00 
2O-O4 

7-38 
47 

11-59 

32 

23-03 
27-21 
25-38 

10-81 
46 

1936 

13   Miiv    12 
16 
'9 

Mean 

56-46 
12 

52 

32-44 
32-44 
32-44 

32-54 
32-48 

33-oo 

2-II 
32 

36 

25-56 

24-04 

22-44 
24-85 
25-46 

24-39 

12 

25-84 
25-82 
25-85 
25-87 
25-82 
25-92 

56-09 
48 

42 

26-10 
26-73 

26-84 
25-81 
25-48 

io-74 
47 

1948 

10  Apr.   14 

20 

May     8 

20 
21 
23 

Mean 

1949 
9  Apr.     7 
8 

9 
May     3 

5 
6 

Mean 

1942 
ii  Apr.  24 

27 
May   ii 

12 

'3 

'7 

Mean 

2O-I9 

12 

44-73 
45'95 

46-15 

46-25 
46-24' 

47 
47-32 
45-45 

25-21 
5 

5679 

55-42 

58-29 
53-66 
56-80 

32 

5479 

1937* 
7  Apr.  26 
30 
May  15 

21 

23 
24 
8  Apr.  2  i 

25 
May      i 

Mean 

12 
41-96 

42-26 

32-66 
52 

22 

34-39 

32-46 
31-64 
33-57 
33-71 

24-46 
22 

12 

29-21 

30-05 

28-94 
29-59 

49 

26-05 

20 

11-58 

(  375) 
9-22 
11-03 
9-57 
8-99 

21 

1943 

13  May  22 
26 
14  Apr.   17 
May     7 
9 

10 

Mean 

12 

50-91 
50-59 

46-39 
47 

50-62 
50-56 

56-19 

45 
2-68 

2  'O6 

5479 
25 

1-87 
4-18 

1938 
12  May     7 
8 

20 
30 

Mean 

42-29 
12 

"9'39 
19-35 
19-69 
19-1  1 

54 
19-02 
19-86 
19-51 
19-26 

32-94 

25             21 

62-04 
62-00 
60-74 
60-47 
59-60 
61-09 
61-26 
1Q-2I 

29-45 
12 

38-13 
37^9 
3779 

49 

38-27 
38-11 
38-67 
37-83 

10-08 
21 

39-62 

4>'35 
40-81 

43 
42-10 
41-56 
42-42 
40-59 

1950 

13  Apr.   10 
1  1 

>3 

May     2 
8 

9i 

12 

19 

Mean 

5°-75 

12 

52-17 
52-17 

52-37 
52-15 

52-57 

50-59      2-37 

47         23 

44-05 
44-26 

43'57 
42-64 

42-37 

3-03 
31 

1944 

1  3   Apr.   i  o 
II 

13 

Mav      2 
8 

9 
19 

M<-an 

1939* 

9  Apr.     7 
May     3 

5 
6 

a 

IO 

Mean 

52-29 

43-34 

37^4 

38-22 

40-59       41-67 

19-39 

19-41 

60-29        61-31 
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Groombridge    ' 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 

No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

M^an  N.P.D. 
i8io'o. 

Date 
1800-)- 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

1951 

12  May     7 

8 

Mean 

12"        54m 

8                             3 

45-18 

41"         o' 

34'H 
31-42 

1958 

12  May     3 
8 

Mean 

2573 
25-91 

58m 

5o:'9i 

42' 

1965 
10  Apr.   14 

20 

May     8 
20 

21 

23 
Mean 

13" 

2m 

27-41 
27-24 
27-20 

2771 
27-46 

26° 

45' 

22-31 
20-23 

2I"O2 

2I'2O 
2  I  '2  I 

12          54 

50-00 
49-89 
49-90 
50-17 
50-03 

32-83 

29            15 

35-17 
34-12 

34'64 
35-90 

25-82 
12 

58 

50-82 
50-58 
50-71 
50-66 
50-83 
5073 

52-15 
26 

56 

'3-54 

12-99 

12-84 
14-87 
13-73 
14-63 

1952 

10  Apr.   14 

20 

May     8 
20 
23 

Mean 

1959 

10  Apr.    14 
20 
May     8 
20 

21 
23 

Mean 

13 

49-82 
49-62 
49-36 

49-87 
49-98 
49-92 

49  '4  5 
49-86 
50-06 
49-89 
4972 

27-48 
2 

48 

38-5I 
39'4« 

39'57 

38-58 
40-26 

3874 
40-21 

39-86 

3  9  "94 
39-01 

37-69 

20-96 
II 

1966 
9  May   13 
H 

21 
22 

27 
June     3 
15  Apr.   12 

23 
26 
May     4 

12 

'4 
Mean 

50-00 

12          55 
11-72 
1178 
1  1-64 
11-98 
12-04 

45          58 

10-58 
10-92 

(     I  -00) 

10-07 
n-66 

12 

56-52 
55-66 
56-15 

50-72 
58 

15 

21-48 
21'00 

'i377 

57 
24-39 

1953 

1  1  Apr.  2  3 
24 

27 
May   ii 

12 

Mean 

1960 

•  3  May     i 

8 

9 

'9 
22 

Mean 

56-08 

13 

52-42 
51-92 
52-11 
51-98 
52-04 

0 

51 
(52-60) 

43-02 

44-76 
42-20 
42-23 
45-00 

24-39 
33 

11-83 

12          57 

0-76 
0-55 
0-09 
0-47 
0-39 

O"2O 
O'2O 
0'22 

1  0-8  1 

49           22 

39'89 

37-02 

41-96 
38-58 
36-90 

39'43 
3  9  -64 

1961 

ii  Apr.  23 

24 
27 
May   ii 

12 

13 
Mean 

49-81 

13 

15-88 
16-35 

15-83 
16-05 
16-03 

4 

39-23 

46 

48-38 
48-41 

47-73 
50-19 

21 

1954 

14  May  20 

25 
29 
1  5  Apr.   1  1 

12 

23 
26 
May     4 

Mean 

1967 

1  1   Apr.  24 

27 
May  ii 

12 

13 

Mean 

'52-14 
13 

0 

56-48 
56-05 

56-26 
56-27 

43'44 
50 

27 
1-99 

4'37 
2-13 

3-I5 

3-09 

2'22 

1962 

8  May   ii 
'5 
'9 

21 
23 
3' 

Mean 

16-03 
13 

5 

5-07 

48-65 
48 

50 

16-92 
16-22 
14-28 
16-31 
15-81 

0-36 

12         57 

16-96 
17-24 

17-33 
17-30 
17-29 

41            II 

54'94 
55-02 
52-52 

53-oi 

1968 

8  May    14 

3i 
June     i 

4 

5 

Mean 

1955 

12  May     3 

T 
/ 

8 

20 

23 

Mean 

13 

16-81 
16-87 
16-76 
1676 
16-72 
16-79 

56-27 

i 

50 

42-17 
37-65 
39-06 
42-91 
40-40 
39-04 

15 

1963 

9  Apr.     7 

9 
May     3 

5 
8 

10 

Mean 

13 

5''3 

5 

42-10 
42-17 

32 

15-91 

18 

3  '73 
3076 

17-18      17-30 

12          57 

18-03 
18-23 
1  8-06 
17-81 
18-14 
17-86 

54'i6       53-63 

43           42 
45-11 

47-89 

47-00 

47H5 
47-86 

1969 

10  Apr.   20 
May  20 

Mean 

1956 

ii   Apr.  23 
24 

27 
May   ii 

12 

'3 

Mean 

1679 
13 

i 

18-67 
18-94 

18-65 

1  8-66 

1873 

40-21 
50 

29 

1772 
18-52 
17-91 
18-67 

17-04 
1570 

13 

42-14 

5 

48-20 
49-01 
48-62 
48-80 
48-43 

32 

31-25 

16 

49-86 

50-01 

52-04 
(54-9°) 

1964* 
8  May   ii 
15 
'9 

21 

23 
29 

Mean 

1970 

10  Apr.  20 
May    20 

21 

23 
3' 

Mean 

18-02 

12          57 

33-57 

46-82 

40          57 

5'39 

1957 

12  May   23 

18-73 

17-59 

48-61 

50-07 
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Groomliridce 
No. 

Mean  R.  A.               MeanN.I'.D. 

iSio'o.                          iSio'o. 

Groombridee 
No. 

Mean  R.A. 
1810-0. 

Jieau  X.l'.U. 
iSio'o. 

Groomlirulgi; 
No. 

Mean  R.A. 
1810*0. 

Aleun  N.l'.U. 
1810  o. 

Date 
1800+ 

East 

West 

East 

West. 

!8oo+ 

East 

Wast. 

East         West. 

Date 
1800+ 

East. 

i 
West. 

East. 

West. 

1971 
10  May  8 

21 

23 
June  i 

2 

Mean 

13" 

6'" 

27"-66 
28-37 
28-37 
28-32 
28-12 

21° 

II 

40' 

c  2  "-1O 

r  ?  -  s  /i 

53-04 

52-74 
53-09 

1977 

7    Apr.  2  5 
26 
May  17 
23 
24 
8  Apr.  21 

25 
Mean 

13" 

a 

53-18 
53-62 

52-88 
52-82 

I0m 

8°         31' 

II                               H 

20-28 
20-51 
24-22 

21-10 
22'O1 
20-64 
(*5-96) 

1984 

14  May  29 
15  Apr.  26 
May  12 

H 

20 
22 

Mean 

13" 

3-94 
3-88 
4-22 
372 

3-97 
4-02 

IS™ 

ft 

37' 

2:8i 

3-83 

3-20 

2-26 
376 

5-44 

21' 

13 

28-17 

6 

56-99 
56-86 

57-23 

21 

53-03 

42 

12-61 
14-19 
10-03 

13-94 
9'35 

3-96 
13 

15 

7-81 

7-48 
7-51 

3-55 
42 

52 
50-91 

54^7 
51-04 

1972 

10  May     8 

21 

23 
June     i 

2 

Mean 

53-13 

13 

47-20 
47-27 
47-03 
47-13 
47-17 
47-37 

ST57 
II 

21'99          20-40 

48         50 

54-84 
5472 
54-84 

57-63 
56-92 

55-49 

1985 
12  May  30 
June     I 
3 

Mean 

1978 
9  May     3 

5 
6 
8 

10 

'3 
Mean 

13 

16-49 
16-30 
16-46 
16-39 
16-13 
1  6  -06 

7-60 
15 

51 

"4*95 

14-52 

15-96 
15-64 
15-41 
15-00 

52-07 

58 

13 

58-46 

58-46 

58-27 
58-32 

57-10 
6 

48 

16-47 
16-30 
17-87 

I7-33 
18-25 

"7-43 

I2'02 

8 

1986 

1  1  Apr.  27 
May  1  1 

13 
26 

28 
June     3 

Mean 

1973* 
9  May   13 
"4 

21 

22 

2" 

June     3 
Mean 

47-20 
13 

33"'° 

3278 

33-23 

12 

55-74 

Si            8 

38-07 
39-76 

39-42 
38-49 

39-93 

1979 

II  Apr.  27 
May  ii 

'3 
26 

28 

Mean 

16-31 

13 

15-24 
15-13 

15-03 

16 

I5-33 
14-91 

15-28 

15-38 

15-42 

15-25 

33 

44-00 

457' 
44-86 

45-99 

46-29 
44-68 
48-12 

45-55 

45-82 

45-I7 
45-21 
46-70 

457t) 
44-45 

4 

44-83 
45-36 
43-42 
44-30 
44-75 
45-42 
46-78 

45-33 
45-48 

44-57 

45'49 
44-11 

44-70 
45-66 

4377 
45-19 

44-94 

44-26 
45-01 
44-95 

1987* 

6  June  15 
'9 

22 
23 

July     5 

10 

II 

Oct.   19 
Dec.     3 
7  Apr.   17 

'9 
24 
25 
May  17 

24 
27 
June     2 

4 
'3 
'4 

'9 
26 

27 
Oct.    1  8 
8  May  21 
23 

June    i 
4 
5 
9  May     3 

6 

8 

10 

13 
H 

58-40 

13 

5-10 

4-52 
5-09 

8 
4-42 

17-28 

16 

28-21 
31-06 

2874 
30-63 

II 

29-10 

33-05 
13 

12 

32-98 
33^3 
33-90 

39-I3 

21           48 

I7-49 
19-02 

18-05 

1974 

13  May     2 
8 

9 
'9 

26 

Mean 

1980 

10  May  20 

23 
June     i 

Mean 

13 
17-21 

17-07 

33-50 
13 
16-85 

18-19 

49          37 

21-25 
18-16 
13-89 

4-90 

13 

0-46 
0-47 
0-48 
0-50 
0-64 

4-42 
9 

29-66 

48 
27-01 

25-23 
25-63 
25-76 
29-12 

29-10 

25 

1981 

12  May    7 
8 
23 

Mean 

1975* 

9  Apr.     7 

9 

May  3 

5 
6 
8 

Mean 

17-14 

13 

48-84 
48-20 

4872 
48-39 

16-85 
14 

1971       13-89 

19          53 
54-02 

53-7i 

53-23 
(58-24) 

1982 

14  Apr.  17 
May     7 
9 

10 

'5 
Mean 

0-52 

13 

7-94 
8-29 
8-25 
8-3; 
8-19 
8-40 

10 

26-55 

39 

56-44 

57-99 
58-07 
56-63 
57-12 
58-27 

18 

1976 
9  May  10 
•3 
H 

21 

22 

27 

Mem 

48-50 

13 
54-11 
53-97 

14 

5374 

53-61 

49          34 

35-44 
33-08 

1983 

12  May     7 
8 
23 
3° 

Mean 

8-24 

57-42 

54-04       53-81 

34-26      33-25 
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Groombridee 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombriilce 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Grooinbrid<'e 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Date 

1800+ 

East.         West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.        West. 

East. 

West. 

1987*  contd. 
9  May  21 

22 

27 
June    3 

4 
7 
10  Apr.  20 
May     8 
13  May     2 
8 

9 

12 

16 

'9 
26 
29 

3' 
June    2 

7 
8 

12 

16 

July     6 

9 
14  June  12 
16 
July     i 

2 

15  May  12 

H 
20 

22 
24 
25 

Mean 

I3h        i6m 

8                                S 

33°          4' 

45-4' 

45-22 

45-52 
44-36 

43-87 
43-63 
44-3I 
46-35 
42-46 
44-21 
44-87 
45-61 
44-40 

44-44 
45-60 

47-I4 
45-20 

45-32 
46-49 
45-90 
44-3I 

43-5I 
45-80 

45-38 
45-25 
45-30 
45-40 
44-09 

4519 
45H2 
45-4I 
45-59 
45-85 
45-09 

1991 

12  May     3 
6 

7 
8 

20 
23 

Mean 

I31' 

6-07 
6-40 
6-50 
6-38 

i8m 

8 

6-57 
6-34 

42°         58' 

48:9i 

47-27 
50-08 

4873 
48-93 
49-58 

1998 

13   May      8 
26 

31 
June    2 

Mean 

I3h        20™ 

49-88 

49-84 

49-66 
49-08 

16° 

1  1-92 
16-12 

'3-i9 
13-48 

44' 

49-62 

13              20 

55-69 
55-76 
55-60 
55-90 
55-88 

13-68 

38 

2676 
27-51 
29-10 
28-20 
28-52 

17 

6'34 

13 

48-48 
48-06 
48-06 

6-46 
18 

4875        49-26 

24             9 

48-07 
48-51 
46-05 

1999 

1  1  Apr.  27 
May   u 

13 
26 

28 

Mean 

1992 

14  Apr.  17 

May     7 

10 

Mean 

48-20 
13 

19 

29-17 
29-00 

29-39 
29-24 

29-34 
29-62 

47-54 

25           45 

39-02 
36-83 
39-82 
40-05 
37-09 
37-22 

55-77 

13             21 

1-98 
2-25 
2-69 
2-19 

28-02 

41 
i-8z 
1-40 
2-51 
071 

10 

1993 

10  Apr.  20 
May     8 

20 

21 

23 

27 

Mean 

2000 

12  May     3 
6 

7 
8 

Mean 

2-28 
13              21 

I  8  -02 

18-13 

18-28 
17-89 

1-61 

16 

I3-57 
11-38 
10-74 
(5-o6) 
9-52 
12-41 

37 

13 
2'OI 
2'IZ 
2-50 

2-37 
2-07 
1-89 
2-I4 

29-29 

20 

38-34 
48           16 

47-97 
(39-10) 
47-76 
46-00 

49-35 
49-91 
49-72 

2001* 

13  May     8 
9 

12 
26 
31 

June     2 
Mean 

1994 

14  May  25 
29 
15  Apr.  u 

12 

23 
26 

May     4 
Mean 

15-13       15-28 

13           16 

16-19 
16-18 
16-58 
16-35 
16-30 

45-28       44-84 

34             4 

57-85 
58-00 
57-92 
59-08 
56-35 

1988 

1  3  June    7 

8 

12 

July     6 

9 

Mean 

18-08 

13            21 

27-23 
27-77 

27-49 
27-65 

27-69 
27-73 

11-52 

29 

,1-29 
12-64 
11-99 
1  1-09 
11-95 

12-02 

4 

2-16 

13 
23-41 

23-50 
23-17 
23-38 
23-3' 

20 

48-45 
38            25 

37-54 
39-53 

39-29 
40-82 
39-84 

2002* 

9  May     3 

6 
8 

10 

13 

Mean 

1995 
1  1  Apr.  27 
May   1  1 

'3 
26 
28 

Mean 

16-32 

13            17 

16-43 
16-28 
16-27 

57-84 

34             6 

34'05 
33'93 
34-85 

23-35 

13 

38-96 

39-65 
39-32 

39-83 
39-45 

20 

39-4° 
24           16 

43'93 
42-29 

43-94 
40-24 
41-58 

1989 

13  May  12 
26 
3' 

Mean 

27-59 

13             21 

3I-47 
31-62 

11-83 

16 
56-99 
54-39 

45 

1996 

14  May     7 
9 

10 

18 
20 

Mean 

1997 

14  May     7 
9 

10 

'4 
20 

Mean 

2003 
13  May     9 

121 

Mean 

16-33 

13            17 

35-07 

35-59 

35-70 

35-52 
35-73 
35-68 

34-28 

34             i 

7-85 
8-89 
9-16 
9-16 

7-35 
8-42 

31-55 

13             21 

51-78 
51-08 

5I-35 
51-36 
51-80 

55-69 
18 

4i 

42-05 
41-44 

4i-34 
43-02 

42-71 

1990 

8   Apr.   25 
May      i 
4 

7 
/ 

9 
ii 

Mean 

39-44 
13 

45"'7 
4576 
44'93 
45-69 
45-80 

20 

42  40 

24           17 
40-99 
40-10 
40-84 
41-14 
41-44 

2004 

10  May  20 

21 

June     i 
3 
4 

Mean 

35-33       35^4 

8-37         8-52 

45H7 

40-90 

5>'47 

42-11 
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GroomliridgH            -Mi-au  K.  A.               Mean  N.P.D. 
No.                       1810-0.                        i8io'o. 

Groom  bridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  M.IM). 
iSio'o. 

Groom  bridge 
No. 

Mean  R  A. 

liiio-o. 

Mean  N.P.LI. 

iSio  o. 

I 

Date               „ 
1800+ 

West. 

East. 

West. 

Date 
1800+ 

East 

West. 

East 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2005 

10  May  20 

21 

June    i 
3 

4 

Mean 

13" 

22"' 

43-68 
44-20 
44-07 
43-89 

18' 

53' 

15-65 
13-86 
13-84 
17-82 
14-11 

201  1 

1  1  May  1  1 

13 
26 
15  May  14 
20 

22 

24 
25 

Mean 

I3h        25"' 

17-03 
17-05 
17-16 
17-00 
17-18 
16-85 
17-16 
16-99 

41° 

3972 
38-67 
40-58 
38-68 

37-08 
38-58 

38-59 

15 

2017 

II   May  28 
June    3 
5 
7 

Mean 

I3h 

8-04 
7-84 
7-61 
8-12 

27» 

44" 

42-40 

43-47 
42-70 
42-21 

49' 

7-90 
13 

28 

54'9' 
55-08 

55-32 
55-65 
55-44 
S5-6o 

42-70 
39 

32 

25-48 
22-84 

22-21 
24-66 

24-23 
26-64 

13 

58-83 
61-62 

22 

57-20 
56-31 

i 

17-90 
I4-37 

15-06 

20 

16-28 

.5-21 
14-62 
13-96 

2018 

10  May     8 

21 

23 
27 
June    i 

3 
Mean 

2006 

7  Apr.  26 
May  21 

23 
June    4 
S   May     9 
1  1 

Mean 

17-05 

13 

29-07 
28-21 

25 

2779 

2775 
28-19 

38-78 
10 

24-41 
23-87 
25-44 

22 

24-78 

26-33 
24-59 

2012 

7  Apr.  30 
8  Apr.  21 

25 
May     i 

4 

7 

Mean 

13 

23-01 
22-76 
23-08 

SS'33 
29 

47 
17-96 
17-66 
19-47 

35 

2019 
1  1  May   1  1 

13 
26 

Mean 

6O'22 

13 

59-89 
61-67 

61-61 
61-56 
60-62 

5773 
22 

60-67 

16-14 

4 
13-61 

10-12 
II-40 

10-78 

15-02 
15 

9-69 
8-62 

2007 

7   May  15 
17 

24 
8  Apr.  21 
May      i 
4 

7 

Mean 

28-64 

13 

57-22 

57'5° 

27-91 
25 

5774 
57-59 

50 

7-06 
6-58 
5-85 

25-23 
14 

2-64 
4-30 

2013 

12  May    3 

6 
8 

20 
23 

Mean 

22-95 

13 

27-52 

27-77 

28-09 
28-09 

29 

18-36 

46 

38-05 
38-12 

39-04 
37-10 

49 

2020 

12  May     3 
6 

7 
8 

Mean 

61-07 

13 

0-65 
0-28 
0-31 

0-57 
o-i  i 
0-38 

60-67 
23 

11-48 

46 

47-40 

45-57 
45-62 
46-03 

46-37 
46-05 

9-16 

54 

13 

18-04 
18-21 
17-72 
17-92 
18-67 
18-48 

57-67 
26 

6-50 

5i 

26-07 
27-32 
27-26 

25-84 
24-44 

26-50 

50 

27-87 

13 

40-43 
41-09 

40-72 

29 

38-08 

49 
46-14 
49-42 
50-43 

50 

2008 
9  May  21 

22 

27 
June     3 

4 
7 

Mean 

2014* 

13   May     8 

9 
1  6 

26 

29 
Mean 

2021 

14  May  29 
15  Apr.  23 
26 

Mean 

4075 
13 

4575 
45'4' 
45-44 
45-62 
45-90 

29 

48-66 

49 

38-82 
38-30 
40-49 
40-13 

50 

2022 

14  May  25 

29 
15  Apr.  23 
26 

May    4 

Mean 

18-17 
13 

26 

40-40 
40-17 
40-27 
40-06 
40-07 
40-19 

26-24 
40 

0 

32-38 

33-43 
31-51 

31-26 

31-50 
31-63 

0-38 

13 

56-23 
56-27 
56-56 
56-25 

23 

46-17 

41 
1-96 
2-90 
4-88 
1-99 

47 

2015* 

6  Dec.  25 
8  May  19 

21 

23 
June    i 
Mean 

2009 

12   May     3 
6 

7 
8 

Mean 

45-62 

13 

58-92 

13 

29 

30 

5"34 
5-04 

5'53 
5'53 
5-45 
575 

3872 

40 

47-97 

38 

58 

18 

55-16 

54-13 
51-63 

55''7 
54-12 

S4-83 

2023 
15  May  25 

56-33 

13 

20-69 
20-61 
20-24 

20'l6 

20-39 

24 

2-93 

46 

17-64 
16-65 
17-01 
19-06 
'9'35 

17 

13 

4776 
48-11 
48-13 
47-90 
48-08 
47-99 

40-19 
26 

33 

28-00 
27-15 
28-76 
29-11 
29-30 
28-54 

3''95 
40 

2010 

14  May  25 
1  5    Apr.   1  2 

21 

26 
May     4 

Mean 

20l6* 

9  May     3 

6 

8 

10 

«3 
Mean 

2024 

10  May   20 

21 

23 
27 
June    i 

3 
Mean 

20-42 

'"•94 

48-00 

28-48 

5H4 

54'  '  7 
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iroombridm 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
igio'o. 

Groombridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
1810*0. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

i.Soo-f- 

East. 

West. 

East.         West. 

Date 
igoo-f- 

East. 

West. 

East. 

West 

2025 

14  May     7 
9 

10 

18 

20 

Mean 

13''        3im 

8                                 S 
2I-92 
22-25 

2  I  *o  C 
2  2.  'Q  I 

22-42 

21° 

29-37 
28-69 

27-60 

39'9Z) 

59' 

2032 

12  May     3 
6 

7 
8 
20 
23 

Mean 

13" 

21*85 
22-15 
22-33 

22-07 

34m 

s 

22-22 
22-30 

47°           21' 

50-04 

51-89 

50-55 
50-89 

2039 

i  5   Apr.   1  2 

23 
26 
May     4 

Mean 

13" 

6-08 
5-81 
5-78 
5-94 

37m 

48° 

ij'57 

15-11 

16-76 
H'45 

37' 

5-90 

13 

Til 
7-91 

771 

37 

H'97 
29 
i-93 

3-4* 

13 

22-27 

13           3i 

24'59 
24-61 

24-65 
24-96 

24-78 

28-68 

41 
8-48 
9-30 
9-32 

5-07 

Til 

8 

2040 
13  May     9 

12 

3' 
Mean 

22'10 

13 

26-46 
2665 
26-06 

22-26 

35 

51-66        5072 

33           18 

41-02 

43-43 

43'5° 

2026 
15  May   12 
14 

20 
22 
25 

Mean 

2033 
1  1  May    1  1 

12 

13 
Mean 

7-80 

13 

21-65 

21-33 
21-30 

21-53 

21-47 

2  I  '6  I 

37 

2-89 

28 

47-61 

47-48 
46-69 
47-04 
4778 
49-32 

53 

2041 

ii   May  26 
28 
June     3 
1  3  May     9 

12 

Mean 

26-39 
13 

34''3 

34--41 
3472 
34-94 

35 

42-65 

24               12 

5379 
55-24 
57-69 

54'  5' 
56-31 

24-72 

13          3i 

4479 

7'99 

37 

42-52 
42-91 

13 

2034 

14  May     7 

9 
10 

18 

20 

Mean 

2027 

14  May  29 
June  12 

Mean 

44-58 

13            32 

8-60 
8-58 
8-47 
8-49 

8-57 
8-42 

42-72 

36 

53-29 
52-64 
53-52 
55-I5 
53-4' 
54-04 

6 

21-48 
13 

55-65 

37 

47-65 

48 

18-02 
17-40 
1879 
16-67 

0 

2028 

9  May     3 

6 
8 

10 

13 
Mean 

34-49 

13 

1  6-06 
16-36 
16-24 
16-55 
16-63 

36 

55-5I 

23           45 
59-21 

5974 
62-81 
60-63 
61-52 

2042 

12  May     3 
6 

7 
8 

Mean 

2035 

14  May     7 
9 

10 

18 

20 

Mean 

557' 

13 

4-68 

4-65 
471 

472 
4-54 
4-56 

38 

17-72 

50 

30-45 
28-32 

30-47 
29-17 
28-83 
28-79 

32 

8-52 

13            32 

38-30 
38-38 
38-21 
37-67 

53-68 

17 
19-96 
19-93 

i9"47 
20-27 
19-95 
19-01 

47 

2043 
15  May   12 
H 

20 
22 
24 
25 

Mean 

16-37 

13 

31-79 

31-59 
32-03 

31-68 
3  '"93 

36 

60-78 

36           58 

36-14 

34-57 

36-44 
37-67 
37-6o 

2029* 

13  May     8 
9 

12 
26 
31 

June     2 
Mean 

2036 

13  June    2 

7 

12 

14  May  25 

29 
June  12 

Mean 

4-64 

13 

879 
8-42 
9-06 

38 

9-28 
8-71 
8-61 

29-34 

47 
15-20 

13-83 

17-00 

57 

14-60 
18-13 
15-85 

38-14 

13           33 

23-36 
23-78 

23-48 
23-67 
23-92 
23H7 

1977 
31 

49 

42-61 
41-85 
43-21 

43-30 
45'H 

2044 

12  May     3 
6 

7 

20 
23 
30 

Mean 

31-76 
13 

45-68 

45-90 
46-31 

36 

46-95 
46-92 

36-15 

9           40 

52-67 
56-43 
53-83 
56-28 
55-00 
58-41 

2030 
10  May     8 

20 
21 
23 

27 

June     i 
Mean 

2037 

7  Apr.  26 
30 
May  17 
23 
8  Apr.  21 
25 

Mean 

8-76 
13 

8-87 

38 

10-84 
10-49 
11-19 
11-14 

11*10 

11-48 

15-34 
33 

16-19 

8 

46-40 
4476 
48-58 

44-29 
44-06 

23-61 
13           33 

31-10 
31-22 
30-95 
30-93 

34 

12-06 
11-77 
12-62 
12-91 
13-06 
11-54 

43-07 
21 

46-11 
13 

46-94 

37 

3-02 
2-96 

3-01 
2-98 

55-88      54-55 

33           24 

27-28 
27-18 
26-50 

25-45 
27-02 

2045 

10  May     8 

20 

24 
June     i 

4 
10 

Mean 

2031 

9  May  14 

21 

22 

27 

June    3 

4 

Mean 

2038 

10  May  20 

23 
June     i 

3 
4 

Mean 

31-11 

12-33 

3-03 

26-69 

11-05 

45-62 
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Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1  8  1  o-o. 

Mean  N.P.U. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Date 
1800+ 

East 

West. 

East 

West. 

Date 
1800+ 

East         West. 

East         West. 

Date 
1800+ 

East 

West 

Kyi 

West 

2046 

14  May  25 
16  Apr.  27 

Mean 

13'' 

30-07 
30-66 

38m 

18' 

33-87 
29-36 

36' 

2050*  contd. 

1  June  14 
'9 

20 

27 
29 

July    9 
10 

'9 
Aug.    9 
8  Apr.  21 

25 
May     i 

4 
7 

9 

1  1 

'4 
'5 
'9 

21 

23 

June    i 
4 

5 

12 
15 

18 

'9 
9  May     3 

6 
8 
10 
'3 
•4 

21 
22 

27 

June    3 

7 
10  May  20 

21 

23 
27 
June  10 

•5 
16 

20 

23 
24 
30 

July     2 

7 
8 

'3 
12  May     3 
6 

20 
30 

June     i 

6 

7 
'3 
'4 
«5 

I3h       40ra 

39'         44' 

5'4' 
7-22 
5-25 
578 
4-54 
4-67 
6-17 

3-20 
4-56 
5-96 
6-30 
8-15 
5-48 
4-50 

5-95 
4-50 

6-12 
5-03 

4-29 
475 
477 
4-67 
6-23 

677 
4-64 
4-64 

3-94 
4-54 
5-16 

S'44 
4-40 

4-11 
4'95 
4'57 
5-33 

473 
5-47 
5-64 

4'54 
4-00 

5-4° 
5-,o 

6-73 
5-11 
5-58 

5'4' 
6-54 
6-20 

6-36 

7-02 

6-29 

4-88 

4-38 

5-68 
5-59 

6-33 
4-20 
5-08 

5-61 

6-68 

2050*  <-ontd. 
13  July     9 

12 

14  June  12 
16 
July     2 

Mean 

I3h 

40m 

39° 

5-01 

6'20 

4-49 
4-61 

4-43 

44' 

30-37 

13 

47-20 

47-'9 
47-40 

47-54 
47-50 

38 

31-62 
50 

IO-22 

12-40 
10-92 
9-99 
11-39 

30 

2047 
15  May   12 

'4 

20 

22 
24 
25 

Mean 

2-50 

13 

3-20 
3-06 
3-03 

278 

2-95 

2-46 
40 

4-98 

46 

58-05 

55'9' 

55-97 

53-40 

5'35 

59 

2051 

1  1   May  26 
June    3 
5 

7 

12 

Mean 

47-35 
13 

38 

S2-55 
52-32 

I1-04 
48 

5 

36-95 
35-52 

3-00 

13 

28-38 
28-47 
28-40 

40 

5576 

38 

38-89 
41-52 
41-94 

48 

2048 

12  May  23 

June     i 

Mean 

2052 
1  1  May  1  1 

12 

13 
Mean 

13 

29-68 
29-50 

29-65 
29-16 
29-49 

52-44 

39 

34 
51-62 
50-61 
52-34 

52-49 
51-31 

51-75 

36-24 
36 

28-42 

13 

0-45 
1-23 
I-56 

078 
0-46 

42 

40-78 

10 

0-45 

2-35 

I'2Z 
I-I5 

59 

2049 

9  May     5 
6 
8 

10 

>3 
'4 

Mean 

2053 

13  May     8 
9 

12 

26 

3« 
Mean 

29-47 

13 

2-29 

2-69 
2-42 

2-58 
2-53 

40 

2-69 
2-65 

2-49 
2-41 
2-19 
2-33 
*'57 

2-36 
2-44 

2-54 
2-40 

51-69 

39 

5'3S 

5-07 
5-22 

4-85 

4-98 
5-09 

5-93 
4-46 
6-83 

4-50 
572 

44 

3-10 
6-36 
4-64 

5-06 

4-76 
6-16 

4-67 
4'34 
4-26 

3'93 
7-57 
4-92 

4-96 

5'4° 
3-17 
4-66 

0-90 

13 

52-91 
53-09 
53-39 

42 

1-35 

46 

174 
4-05 

i  -60 

54 

2050* 
6  June  12 
15 
'9 

22 

July     5 

10 

1  1 

.17 

21 

Oct.    19 
Nov.  29 
Dec.     3 
1  1 

25 
7  Apr.  17 

'9 

28 
May   1  5 
18 

23 
24 

June    4 
6 
1  1 
'3 

2054 
12  May    6 

7 
8 

Mean 

53-13 

13 

33-88 
3371 
33-59 

33-5I 
33-90 
3377 

43 

2-46 

27 

38-28 
36-18 

3575 
37-53 
3677 
38-98 

33 

2055 
13  June    2 

7 
8 

12 

14  May     7 
9 

10 

Mean 

13 

43 

54-82 

55-34 
55-16 

55-04 
SSH6 
55-39 

37-20 
30 

30 

5879 
62-21 

5978 
60-43 
60-42 
60-84 

2056 

10  May     8 
20 

21 

23 

24 

June    2 
Mean 

55-20  j 

60-41 
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Grgom  bridge 
No.     ' 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No.     ' 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.- 

West. 

Date 
1800+ 

Eust. 

West. 

East. 

West. 

2057 
1  1  May   1  1 

12 

11 
28 
June    3 

Mean 

I3h 

8 

5  -60 

5'55 
5-16 
5-40 
5-61 
5-10 

45m 

8 

48° 

1677 

16-02 

17-54 
16-99 

1  6'oo 

14-80 

43' 

2064 

15  May  20 

22 

24 
Mean 

I3h 

10-99 
10-84 
10-45 

49ra 

8 

44° 

8:49 
9-11 

9-00 

47' 

2071 

7  Apv.  30 
May    1  5 

17 
23 
June    4 
8  Apr.  21 
May     4 

Mean 

I3u 

8 

874 

9-10 
8-80 

54m 

8-62 

8-81 

8° 

// 

56-38 
54-62 
55-22 

54'99 

17' 

5  5  :97 

54-35 
56-80 

10-76 
13 

50 

7-28 

10-00 

1*28 

8-87 
I 

28 

49-84 
50-61 
53-o8 
50-76 
(58-83) 

2065 

8  May     9 
ii 
15 
'9 

21 

Mean 

5-40 

13 

25-26 
25-31 
25-24 

45 

24-98 

25-07 

16-35 

46 

31-33 
3I-44 
3I-89 

52 

32-80 
30-42 

8-88 

13 

25-17 
25-22 
25-28 

8*72 
54 

55-30 

45 

17-86 

l6'02 

18-39 

557' 
31 

2058 

12  May     6 

7 
8 

23 
3° 

Mean 

2072 
1  1   May    1  1 

12 

26 
Mean 

13 

53-29 
53-22 

53-57 
53-92 
537' 

6-19 

50 

54-59 
5376 

10 

62-36 

5775 

59-49 
62-33 
62-13 

51-07 
3 

60-26 
58-26 

2066 

7  May  23 

24 
June    4 
8  Apr.  21 

25 
May     i 

4 
Mean 

25-26 
13 

55 

54-90 
55-04 
54-75 
54-97 
55-12 

55*17 

17-42 

38 

6 

37-45 
38-57 
36-84 
36-7, 

36-79 
38-24 

25-27 
13 

25-03 

45 

52-67 

53-09 
52-63 

52-86 
52-42 

3I-55 
24 

31*61 

20 

7-23 
6-6  1 
9-29 

7-58 
7-62 

7-04 

2073 

10  May     8 

20 
21 

23 

27 

June     i 
Mean 

2059* 

8  May     7 

9 
ii 

H 
15 
'9 

Mean 

53-54 
13 

22-83 

22-95 
22-77 
23-05 
23-31 

54-'7 
51 

60-  8  1 

26 

4679 
46-28 
47-35 
47-43 
46-69 
46-88 
47-05 

59-26 
16 

13 

30-08 

54-99 
56 

29-54 

20 

49'5i 

37'43 
22 
49-48 

13 

52-73 

46 

19-90 
20-90 

20-85 
20-37 
20-19 

20 

7-56 

44 
25-32 

25-57 
24-66 
25-61 
27-56 
25-53 

2067 
ii  June    3 
5 
7 

12 

13  May     8 
9 

12 

Mean 

2074 

12  May     7 
June     i 

Mean 

2060 

10  May  21 

23 
24 
June     i 
3 
4 

Mean 

30-08 

13 

40-50 
40-15 
41-29 

40-90 

29-54 
57 

40-27 

49'S1 

20 

16-48 
15-48 
16-54 

I  6"  I  2 

49-48 
24 

16-23 

15-90 

2075 

12  May     3 
6 

7 
8 

30 
June     i 

Mean 

22*98 
13 

51 

37-09 
37^5 
37-6i 
37-61 
37-96 
37-57 

46-92 
27 

35 

22-59 
23-61 

24-00 

2374 

23-07 

22-82 

13 

20-44 

46 

32-39 
31-80 

20 

25-71 

44 
0-51 
2-26 

2068 

10  May     8 

20 
21 

23 
27 
June    3 

Mean 

2o6l 
10  June    3 

4 

Mean 

13 

51-05 
51-01 
51-13 
50-94 
5i-i3 
50-82 

32-10 
46 

35 

58-67 
59-06 

5974 
59-08 
60-54 
59-21 

i'39 
19 

40-71 

13 

14-80 
15-03 
15-14 

14*62 

40-27 
59 

15-18 
14-92 
15-25 

15-16 

16-16 

24 

47^5 
47-26 
4772 

47-05 
45-99 

47-45 

46-82 
46-66 
47-42 
47-48 

16-07 
42 

46-69 
45-86 
4677 
46-66 
49-23 

47-88 
46-55 
46-34 

2062 

9  May     5 
6 
8 

10 

'3 
«4 

Mean 

2076* 
6  June  12 
15 

'9 
Dec.   1  1 

'9 

25 
7  Apr.  24 
26 
May   1  5 

17 
24 
June    6 
1  1 

29 
1  1   May   1  1 

12 

!3 
26 

13 

50-37 
50-48 
50-43 

37-55 
51 

47 
30-61 
34-06 
32-82 

23-31 
I 

2069 
1  1  May    1  1 

12 

26 
Mean 

51-01 
13 

23*37 
22-86 

24-33 
24-25 

48 
23-21 

23-26 

59-38 
6 

4877 
48-26 
46-80 
47-87 

17 

49-22 

51-18 

50-43 

13 

'S'lS 
13-01 
13-05 
12-88 
I3-43 

53 

32-50 

24 

49-60 
49-92 
50-60 
50-87 
50-80 

10 

2063 

7  Apr.   30 
May  15 

J7 
8  Apr.  21 
May     i 

4 

Mean 

2070 

13  May     8 
9 

12 

3' 
June    2 

Mean 

23-70 

23-24 

47-93 

50-20 

13-10 

50-36 
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liroombridge            Mm  K.A. 
No.                       iSio'o. 

.M.-ai,  N.l'.U. 
iSio'o. 

Uroombridge 
No. 

Menu  K.A. 

iSio'o. 

Meau  N.l'.l). 

iSio'o. 

Uroombridffe 
No. 

Mc:in  K  A                Mean  N.P.U. 
1810-0.                          iSio  o. 

r;     •* 

West. 

East. 

West. 

Date 
1800+ 

East 

West. 

East. 

West. 

Date 
1800+ 

East.         We-,t. 

East. 

West. 

2076*  cunt  tl 

ii    May   28 
June    3 

5 
7 

12 

'5 

16 
Mean 

2076*  s.i'. 

8  Dec.   1  6 
9  Jan.    1  1 
16 

•7 
29 
Feb.     4 
5 

Mean 

13" 

n 

59™ 

24° 

46"'43 
47-01 

4679 
47-65 
46-34 
46-02 
46-22 

42' 

2082 

10  May     8 

20 

21 
23 

27 

June     I 

14" 

| 
* 

2"> 

52-71 
53-io 
52-96 
52-99 
53'3« 
53'*7 

29° 

45' 

30-81 
32-23 
31-10 
30-28 
30-44 
31-20 

2089 

12  June    3 
6 
7 
13 
'4 
'5 

Mean 

14"         6'" 

•                                     H 

43'5I 
43-58 
43-26 

42-95 
43-07 
43>5 

47° 

35' 

2-96 
3-42 
4-6, 

4'43 
4-88 

5'5* 

14 

53-06 

3 

58-37 
58-19 
58-18 
58-22 
58-24 

46 

31-01 

45 

42-83 
41-85 
43-66 
44-69 
44-25 

43'3o 

14            6 

44-10 
43-82 
43-38 
43  '9  z 
43-34 

49 

5874 
58-58 
60-66 
59-28 
59-12 

4-30 
49 

14-90 
13 

15-13 
59 

46-93 

-24 

47-00 

42 

44-17 
46-34 
43-64 
45-H 
47HI 
47*53 
49-62 

2083 

12  June    3 
6 
7 
'3 
'4 

Mean 

2090 

13  May     9 

12 

24 
3i 
June    7 

Mean 

14 

1-05 
1-29 
1-29 

0-70 
0-67 
0-51 

58-24 
5 

30 

3-09 
4-'3 
2-23 
2-24 
0-58 
2-13 

43-46 
33 

437i 

14            8 

34'3' 

34-67 
34-26 
34-03 
34'  *  2 

59-28 
19 

40 

23-75 
23-02 
24-69 
23-91 
23-56 
23-69 

13 

59 

3674 
36-61 
36-71 
36-68 
36-79 
37-05 

46 

46-26 

59 

3275 
34-07 
32-65 

31-13 
32-18 
31-40 

2084 

1  1   May    1  1 

26 
28 
June    3 

5 

7 

Mean 

2091 
8  May   11 
»4 
'5 
'9 

21 
23 

Mean 

2077 

10  May     8 

20 

21 
23 

27 

June     i 

Mean 

0-92 

14 

33-oi 

32-59 
32-17 

33-°3 

5 

2-40 

14 
19-86 
21-05 

I9-53 
17-62 
16-41 
18-13 

30 

34-28 

14            9 
9-42 

9-08 
9-22 
9^3 

43 

6-12 

«377 

2 

5-31 

5'33 
4-31 
4-85 
5-59 

2085 

9  May     5 
6 
8 
10 
'3 
'4 

Mean 

14 
19-56 
19-67 
19-42 

"9"57 
19-77 

'974 

36-76 

0 

45 
16-06 
15-06 

I4-44 
14-81 
15-32 
14-78 

32-36 
14 

2092* 

7  May  24 
June  1  1 
26 
8  June  15 
18 
•9 

Mean 

2078* 

9  May   14 

21 

*7 
June     3 

4 

7 

Mean 

3270 

14 

1375 
13-69 

6 

18-77 

49 
43-32 
43-34 

59 

2086 
13  May   12 
3i 

Mean 

9-42        9-24 
14            9 

25-64 

26-15 

25-84 
26-25 
25-99 
25-85 

6-12 

37 

7-06 

7-19 

7-28 
8-54 

7-I7 
7-12 
10-62 
662 
675 
8-u 
1054 
7-04 
6-35 
7-60 
6-93 

7-99 
7-05 

7-09 

5-08 

45 

670 
7'45 
4-57 
8-38 

8-67 
5-3o 

19-61 
14 

0 

39-32 
39-98 

15-08 
6 

7 

36-93 
33-80 

2093* 

7  May   17 
June    2 
13 
'4 
28 
8  Apr.   21 

25 
May     i 

4 

7 
9   May    3 

1 
8 
10 

'3 
H 

21 
22 

27 

June    3 

4 
7 
1  1 

2079 
8  May   u 
23 

Mean 

2080 

9  *'ay     3 

6 

8 

10 

'3 
Mean 

2081 
13  May     9 

12 

24 

3' 
June     7 

Mean 

13-72 

14 
21-94 

22'12 

22-45 

6 

2175 

43-33 

20 
21-40 

22-17 

22-66 

14 

20-86 

22-11 

2087 

12  May     3 
6 

7 
30 
June    i 

Mean 

14 
1  1-36 
10-93 
10-84 
1  1-09 
10-94 
11-05 

39-65 

I 

39 
23-91 
24-18 

24-84 
26-81 
23-67 
25-00 

35-37 
38 

22-17 

14 
39-92 
39'85 

21-75 
6 

40*26 
40-35 

3973 
3975 

22-08 

37 

3-57 
3-I7 

21H9 
19 

0-65 
2-24 
l-87 
3-55 

1-18 
2-30 

2088 

7  May  21 

23 
June    4 

'4 

28 

8  June    I 

4 
5 

Mean 

11-04 

14 
33-67 
33-56 
33-I9 
33-53 
3373 

2 

*474 

49 
15-61 
15-84 
15-98 
11-36 
12-71 

34 

33-54 

14-3° 

39'89 

40-02 

3'37 

''97 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSicro. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.U. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2093*  contd. 

9  June  17 

'9 

10  May     8 
20 

21 

23 

27 

June     i 

4 
10 

'5 
16 

i*  May     7 

8 

«3 

H 
23 
30 
June     3 
6 
7 
'3 
H 
15 
13  May     8 

9 

12 

'3 
16 

3' 
June    7 
8 

12 

16 

21 

15  May     4 

12 

H 

20 

22 
24 

June  1  1 
Mean 

I4h          9™ 

37° 

676 

7-30 

7-88 

7-53 

7-08 
8-24 
7-98 
7-20 

8-51 

8-37 

8-25 
8-04 
7-08 
7-62 
7-56 
7-50 

779 
8-34 
7-38 
7-09 
7-45 
7-12 
6-90 

45' 

6-54 

7-58 

6-59 
7-29 
6-42 
8-n 
7-82 
6-15 
6-96 
6-78 
6-19 

5-88 
6-26 

5-47 
7-16 

9-48 

5-38 
8-28 
8-21 
6-60 
9-06 

2006 

9  May  10 
'3 
H 

21 

22 

27 

Mean 

14" 

35-90 
35-55 
3578 

35-69 
35-82 

35-45 

I0m 

a 

37°       48' 

34-31 
35'4' 
32-81 

34'54 

2103 

1  1  June    3 

5 

12 

Mean 

I4h 

34-97 
34-59 

i5m 

s 

35° 

33-47 
31-52 

36' 

34-83 

14 

37-09 
36-92 
37-27 
36-93 
3673 

15 

32-76 

Si 

40-96 
39-86 
40-48 
40-63 
42-54 

55 

2104 
13  May  12 

June    7 
8 

Mean 

3570 

14 

7-09 
7-14 
7-29 
7-21 
6-72 

ii 

34-59 

50             21 

17-28 
14-87 
16-89 
'575 
I7-35 

2007 
1  1  May   1  1 

12 
26 

June    5 
8 

Mean 

36-99 
14 

16 

12-13 

12-48 
11-98 
11-89 
12-05 

40-89 
21 

20 

46-22 
48-82 

47-39 
47-28 

2105 

12  June    3 
6 
7 
13 
H 

Mean 

7-09 
14 

ii 

22-17 
21-95 

21-73 

2  I  '60 
21-91 

16-43 

47           6 

43-89 
42-82 

42-03 

45-39 
4278 

2008 
12  May   14 

20 

30 

June     i 
3 

Mean 

14 

I  2-  1  I 

16 

10-25 
10-56 
10-28 

10-00 

45 

46-87 

40 

25-65 
25-23 
26-69 
25-12 

14 

44-46 
36-13 

2I-87 

II 

40-66 

42-05 
40-57 
4071 

3            20 

13-33 

13-85 
(21-67) 

10-27 

9-92 

10-05 

2106 

i  2   May   1  4 

20 

30 
June     i 

Mean 

2009 

7  Apr.  30 
May  21 

23 
June    4 
8  May     9 
ii 

Mean 

2100 
1  1  May  1  1 

12 

26 
June    5 

7 

12 

Mean 

14 

10-27 

17 

12-18 

12-17 

I2'I2 
I2-6l 

11-97 
I2-62 

28 

25-67 

9 

45-04 
46-61 
45-18 

4574 
45-4° 
45-80 

2107 
10  May     8 

21 

23 

27 

June    i 
Mean 

40-30 

14 

5974 
59'56 
59-52 
59'49 
59-25 
59H8 

4I-00 
II 

12-06       n-io 

50           19 

40-30 

43-55 
40-91 
40-45 
41-86 
39'45 

12-28 

14          17 

28-17 
28-14 

27-92 
28-02 

28-35 

21 

19 

43-22 

44'59 
44-18 

44-98 

44-28 

26-02 
14 

25-64 

9 

46-83 

47-24 
46-79 

47-34 
47-26 

7-60 
II 

7-01 

33 

3673 

35-89 
37-26 
36-46 

35-44 

2108 

12  June    3 
6 
7 
13 
H 

Mean 

2094* 

8  June     i 
4 

5 

12 
'5 

18 
'9 

Mean 

59'5' 
14 

12 

I  2  '6  I 

12-90 
13-02 

41-09 

21             25 

44-56 
44-62 

4''54 

2101 

12  June     7 
"3 
'4 

Mean 

14 

28-12 

17 

43^7 

4379 
43-91 
43-86 

50 

44 
37-28 

3774 

35^4 
36-3' 

14 

12-84 

12 

37-23 

37'5' 
37-55 
37-21 

37-57 
37-49 

43-57 

34           15 
32-87 
28-91 

3o'3i 
29-64 

33-08 

2109 

10  June    2 
3 
4 

10 

13 
'5 

Mean 

2102 

10  May  23 
24 
27 
June     i 

3 
4 

Mean 

14 

21-07 

2I-2O 

47-I3 

10 

50 

63-27 
59-01 

36-31 
8 

2095 

i  i  June    7 

12 

Mean 

2TI4 

61-14 

37-43 

31-06 

43-87 

3671 
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Groombriil^e 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridge           Mean  R.A. 
No.                      i  Sio'o. 

Mean  N.P.U. 

iSio  o. 

Date 
1800+ 

East.         West 

East. 

West 

Date 
1800+ 

Eaat. 

West 

East 

West 

Date 
1800+ 

East. 

West 

East 

We«t 

21  10* 

6  June  14 
15 

'9 

28 
30 
Dec.   19 
7  May   15 

17 
*3 
24 
June    2 

4 
ii 

13 

4 

28 

29 

8  May     9 
ii 

"4 
15 
'9 

21 

23 

June     i 

4 
5 

12 
'5 

ii 

'9 
9  May   13 

21 

22 

27 

June    3 

4 

7 
ii 

'7 

'9 

10  May     8 

H 

20 

3° 
12  June    i 
6 
7 
13 
H 
15 
23 
13  May  12 

13 
'9 
3« 
June    7 
8 

12 

16 
July     9 
14  June  24 

Mean 

14''        i8m 

B                                     • 

4373 
43-89 
43-82 

43-90 

43-28 
43^4 
43-54 

43  '9  3 

37° 

6/-04 
60-15 
58-45 

59-45 
S9"44 
61-28 
60-24 

58-84 
58-14 
58-85 

59-47 
58-48 

57-5i 

59'4  ' 
58-96 

57-I7 
60-08 

57-72 
60-56 

59"63 
60-35 
58-58 
59-35 
59-43 
59"27 
60-35 
60-85 

15' 

59-99 
6r6g 
60-39 

59-37 
59-52 
5975 
57-16 
59-62 
57-92 
59'33 
5873 
6075 
60-67 
60-43 
59-52 
60-08 
59-91 
59-90 

58-83 
6o~oi 

597° 
60-24 

58-71 
60-05 

61-32 
6  1  -06 
60-32 
60-12 
58-91 
59-65 

5879 
60-12 
61-79 
60-79 
61-28 

21  1  1  contd. 

ii  June    3 

5 
7 

Mean 

14" 

53-27 
53-«5 
53-22 

i8m 

*  • 

35° 

60-17 
59-21 
59-73 

32 

2118 

13  May  12 

3' 
June    8 

Mean 

14" 

46-15 

45-4i 
44-86 

23" 

28° 

49-96 
50-97 
50-85 

45' 

53'4* 

14 
46-12 
46-50 
45-84 

20 

59-98 

12 

58-50 
64-24 
58-55 

25 

45V 

14 

3-15 
3-25 
3-55 

24 

50-59 

12 

43-98 

45-47 
44-64 

28 

2112 

14  May  1  8 

20 

25 
Mean 

2119 
14  May   1  8 

20 

25 
Mean 

46-15 
14 

21 

18-11 
(1772) 
18-39 
18-26 
18-31 
18-20 

60-43 
49 

31 

44"'7 
44-01 
44-66 
46-22 
43-82 
44-85 

3-32 

14 

25-40 

24 

25-83 
25-41 
25-56 
25-66 

25-58 
25-63 
25-25 

44-70 

50 
20-33 

Si 

16*91 
18-22 

18-69 
20-31 

i9>5 
19-90 
18-82 
19-70 
19-63 
18-96 
19-77 

2113 

10  June    2 
3 
4 

10 

'3 

'5 

Mean 

2120* 

6  .June  28 
Dec.  25 
7  May  24 
June    2 
4 
13 

H 
28 

29 
July     9 

10 

8  May  15 

Mean 

14 

18*25 

22 

i  -06 
ri2 

I'OO 

1-29 

0-80 

P02 

44 

44-62 

53 

12-15 
n-io 

11-20 
I2-52 
9-84 
1076 

2114 
10  May     8 

21 

23 
27 
3i 
June     i 

Mean 

25-40 

14 

34-10 

34-58 
34-42 
34-25 

34-49 
34-09 

25-57 
25 

20-33 

52 

48-80 

50-13 

47-19 
46-49 

49-10 
4573 

19-12 
ii 

2121 

1  1   May   1  2 
26 
June    3 

5 
7 
8 

Mean 

14 
•i  i 

•05 
•08 

'OS 
•31 
•26 

1-05 

22 

39 
2-59 
2-97 
1-90 
1-44 
i  -60 
i-37 

irz6 
18 

2115* 
9  May   10 
'3 
14 

21 

22 

27 

Mean 

34-32 

14 
58-48 
58-26 
57-94 

25 

47-9I 

28 

32-90 

33-29 
31-90 

45 

1-14 

14 

7-35 
7-3i 
7'34 
7-28 

22 

1-98 

47 

29-87 
30-62 
28-90 
29-72 
29-68 
30-65 

20 

2122 

13  May  31 
June    7 
8 

Mean 

2116* 

1  1   May   1  2 
26 
June    3 
5 
7 
8 

Mean 

58-23 
H 

26 

'5  "94 
16-23 

15-91 
1676 

'6'35 

32-70 
25 

58 

15-80 
14-76 
15-31 
15-89 

17-54 
15-97 

2123 

10  May     2 
8 

21 
23 

27 

3' 
Mean 

7-32 
14 

23 

36-84 
37-22 
36'54 

29-91 
49 

27 

29-75 
30-29 

32-10 

2117 

12  June     i 
6 

7 

Mean 

43-65       43-92 

14           18 

53-85 
53-59 

59'37 

35 

60-32 
60-46 

59-90 
32 

2III 

1  1   May   1  2 

26 

36-87 

30-71 

16-24  ! 

15-88 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Gioombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

.Mean  K.  A.               Mean  N.P.D. 
iSio'o.                          iSio'o. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2124 

10  June     i 

2 

3 
4 
10 

13 

Mean 

14"        26m 

s                      s 

28-00 
28-20 

28-34 

28-27 
28-01 
28-19 

46°           9' 

19-21 
20-22 
1877 

20-10 
I8-82 
16-39 

2130*  eonfd. 

1  June  28 

29 
July   10 

Mean 

I4h        28m 

B                                 S 

13°         27' 

32-14 
32-84 
34-60 

2136 

ii   May  12 
26 
June     3 

5 

7 

Mean 

14" 

a 

4I-26 
41-04 

3im 

37° 

46-95 

45-80 

4577 
48-00 

35' 

4-11 
14              28 

34-77      33-I3 
-13           27 

2130*  S.P. 

7  Nov.  21 
Dec.     6 
8  Jan.      3 
15 
25 

Mean 

4I-29 

14 

46-02 

45-88 
45-84 
46-12 
46-08 
46-00 

31 

4679 

44 
12-15 
1  1  -06 
13-18 

I3-95 
12-65 

46 

28-17 

14        26 

33-81 
33-69 
33-81 
33-91 

18-92 

28          55 

61-56 
59-61 
60-99 

59-57 

33'43 
32-22 

33-34 
33-45 
36-42 

2137* 
9  May  21 

22 

27 
June     3 

4 

7 

Mean 

2125* 
13  May  12 
13 
19 

June    7 
8 

Mean 

14              28 

31-91 

3'75 
31-99 

3I-45 
31-76 

33-77 
32            5 

59"93 
60-39 

2131 

1  3  May   i  3 

19 
June    7 
8 

12 

Mean 

45'99 
14 

32 

13-53 
13-60 
13-88 
14-01 
13-28 
13-64 

12-74 
35 

9 

4-16 

3-23 

5-42 
3-84 
4-23 

33-74 

14         26 

37-12 

38-21 

60-34 

12             20 

24-78 
25-61 
24-49 

13  64 

H73 
14-46 

I4-53 

2138 

10  June  10 
13 
15 
16 

17 

20 

Mean 

2126 

14  May   18 

20 
25 

Mean 

31-77 

14              29 

36-66 
37-15 

37-32 
36-96 

14-25 

23          46 

20-89 

19-34 
20-30 
20-26 
20-19 

2132 

i  2  June    7 
13 
H 
15 
23 

Mean 

14       27 
9-90 

9-80 
9-47 
9-43 
9-54 
9-56 

24-96 

42             22 

3I-97 
33-13 

34-30 
36-61 
31-10 

32-87 

14 

13-66 

32 

23-40 
23-62 

23-64 
23-69 

23-47 

4'34 

51             4 
6'ig 
6-91 
8-38 
6-95 

7-36 

2127 

12   May    14 

20 

3° 
June     i 

6 
Mean 

2139 

10  May  23 

June     i 

2 

3 
4 

Mean 

37-11 

14              29 

42-09 
42-08 
42-03 
41-63 

4I-97 
41-90 

20-20 

46              20 

9-17 
10-04 
8-98 
8-45 

9-65 

2133 

10  June     2 
3 

4 
10 

'3 
15 

Mean 

9-62 

14       27 

36-72 
38-02 

33-33 

12             30 

14-37 
15-67 
15-81 

14 
4276 
42-34 

23-53 
32 

12 

4'75 
4-09 

36 

2X28 

14  May    1  8 

20 
25 

Mean 

2140 
14  May   1  8 

20 

25 
Mean 

41-95 
14              30 

4-I5 

4'44 
4-08 
4-21 

8-98 

25             50 

57-55 
57-24 
57-09 
56-96 

58-30 

37-34 
14       27 

42-26 
41-62 

41-90 
41-92 
41-85 

15-28 

21                 4 

36-26 

37-40 

37-01 
38-16 
37-28 
36-23 

2134 

10  Mav     2 

8 

21 
23 
31 
Juilb      I 

Mean 

42-51 
14 

33 

23-60 
23-92 

2377 
24-28 
24-13 
23-96 

4-26 
51 

2 

20-45 
22-41 
22-51 
24-96 

2570 

2129 

13  June  12 
16 
14  June  1  6 
15   May    14 

20 

22 
24 

Mean 

2141 
10  May  23 

3« 
June     i 

2 

3 
4 

Mean 

4-23 

14            31 

4-41 

4'43 
4-29 

4''5 
4-11 

4-27 

57-16 

45           3i 

59-66 
60-93 
60-90 
60-46 
60-38 
60-32 

14 

49'  «  5 
49-20 

48-61 

23-94 
33 

48 

61-36 
59-26 
61-28 

24-00 
36 

41-98 
14         28 

3-73 
4-14 
4-46 

13              27 

32-96 

33-I3 
35-92 

34-30 
34-09 

2135 

9  May     5 
6 

8 

10 

<3 

'4 

Mean 

2142 

1  1   May   1  2 
June    3 

5 

Mean 

2130* 

6  June  30 
Dec.   25 

7  May    1  5 
17 
23 

4-z8 

60-44 

48-99 

60-63 
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Groombj  MI,'<- 

X... 

Mean  R.A. 
1810-0. 

.Mean  X.P.I). 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
1810-0. 

Groombriilirc 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.U. 

iSio'o. 

Date 

1800+ 

East. 

West 

»* 

West. 

Date 
1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East 

West 

East. 

West 

2143 

12  June    6 

7 

Mean 

14" 

34™ 

43-49 
42-84 

47° 

56' 

47-84 
50-01 

2151 

I  i  June    8 
12  June    7 
•3 

Mean 

32-24 

40m 

31-89 
31*99 
32-10 

51° 

31' 

56-63 

2157 

12  May  20 
June    i 

I 

7 
Mean 

I4h         43m 

8                    n 

22-55 

22-09 

22*6l 

22*17 
22*17 

37° 

50' 

449 
4-69 

4-05 
0-8  1 

5-95 

14 

14 

22-25 
22-37 
22-16 
21-99 
22-06 

22'10 

43-17 
36 

36 

48 

48 

55-i6 
54-92 

5275 
53-67 
53-49 
53-7i 

2 
(24-26) 

43 

2144 
12  .  1  une    7 

2145 

1  1    Mav   1  2 
26 
June    3 

5 

7 
8 

Mean 

2146 
10  May  21 
23 
3' 
June    i 

2 

3 
Mean 

14 

38-87 
39*40 
38-89 
38-99 

38-93 

31-99 

51 

2-24 
2-IS 

rig 

1-08 
i  -06 
2-04 

56-09 
24 

14 

14-24 

14*07 

14-44 
14*07 

14*62 

22*32 

44 

50 

33-45 
32-65 

31-04 
30-15 

4-00 
6 

2152* 

1  1  May  1  2 
26 
June    3 
5 

7 
8 

Mean 

2158 

1  1   May  1  2 
26 
June    3 

7 
8 

Mean 

14*29 
14 

44 

28-21 

28-70 

32-51 
37 

54 

7-02 
8-78 

39-02 

14 

32-5I 
32-31 

32-52 
3274 

42 

1-63 

43 

H-34 
1  1-36 

1375 
12-53 
11-05 

5 

2159 

12  June    7 
•3 

Mean 

22'l6 
14 

37 

19-65 
19-56 
19-42 
19*84 
19*92 
19*95 

53-95 
27 

55 

28-46 
28-12 
30-81 
28-67 
28-81 
30-24 

2153 
9  May     6 
8 
10 
13 
H 

21 

Mean 

14 

28-46 

44 

38-97 
39-48 
39-24 

37 

7-90 

40 

53-37 

56-35 
56-12 

2100 
12  June     I 
3 
•4 

Mean 

14 

53-82 

53-19 
53-79 

19-72 
37 

16 

3278 
32-36 
36-31 

35-57 

29-19 
53 

32-50 
14 

42 
59-88 

59-88 
59-66 
59-42 
59'54 
5973 

1274 

I 

51 

56 

3477 
34-40 
36-28 

33-o8 
34-09 

14 

56-34 

56-19 

56-62 

56-31 
56-43 

44 

17 

26-41 

2773 
26-24 
26-90 
26-29 

2574 

55-28 
14 

2147 
13  May  12 
13 
19 
3i 

Mean 

2154 
10  May  21 

23 
June    3 

4 
10 

13 
«4 

MPIIH 

2155 
9  June    3 
4 
7 
1  1 

Mean 

2161 

9  May    6 

8 

10 

13 

22 

27 

Mean 

53^0 
14 

38 

11.73 

'1-39 
1176 

51 

27 

34-95 
37-68 
40*42 

2148 
12  June    6 
•3 
H 

Mean 

56*38 
14 

45 

20-84 
21*68 
21*41 
21-18 
21-50 

26-55 
42 

44 

13-06 
12  59 
11-50 
10-76 
13-94 

14 

13-87 

I3-83 
13-85 

I3-59 
14-10 
14-07 

5971 
43 

40 

34-68 
3471 

35'6i 
36-31 
36-26 

34-39 
29 

2162 

10  May  21 

23 

June    i 

2 

Mean 

14 

1  1-63 

38 

20-07 
19*85 
20*04 

2O'IO 
19-92 

46 

37*68 
48 

55-26 

56-38 
55-80 

55-9I 
57-86 

2149 
10  June    4 

10 

13 
H 
«5 

16 

Mean 

2150 
10  May  21 
23 
3i 
June    i 

2 

3 
Mean 

14 
31*83 

14 

21-32 

46 
46 

37-72 
37-96 

37*86 

38*16 
37-57 

23 

34-71 

29 

12-37 
40 

55 

48-98 
48-06 
48-84 
48-78 
49-01 
49-19 

2163 
14  June  1  6 

13-89 

14 
2I'OO 
20-79 
21-13 

20-94 

20-86 

43 

35-54 

34 
34-68 
34-04 
35-10 

35-52 

58 

14 

19-98 

39 

22-09 

22'l6 
22*30 
22-;5 
22-46 

28 

56*48 

5 

39*08 
38-44 
37-82 
39-26 

41-36 

2156 
13  May   13 

3" 

June    7 
8 

Mean 

2164* 
10  June  10 
13 

15 

16 

"7 
Mean 

22-35 

38-90 

2O-Q4 

34-63 

37-88 

48-81 

1144. — There  is  no  star  in  the  sky  with  this  place.     The  transits  over  the  two  wires  in  Groomliridge's  observations,  when  reduced  to  the  central  wire,  differ  by 
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Groombridge            Mean  R.A. 
No.                       1810-0. 

Mean  N.I'.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.I'.D. 

iglO'O. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

1800'+             East- 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 

2165 

14  June  1  6 
24 
25 

Mean 

14" 

2-28 
2-28 

2'*6 

47m 

3 

23° 

12-36 
12-69 

12-43 

34' 

2172* 

6  June  1  1 

12 

28 
30 
July  1  6 
26 
7  May  24 
June  13 

"4 

'9 

28 

29 
July  10 

12 

Mean 

14" 

23-18 

23-03 
24-13 

23-08 
23-06 
22-77 

B 

23-49 

23-89 
23^3 

23-7I 

15° 
u 

4-68 
5-61 

5-30 
5-97 
7-28 

4' 

5-56 
4-50 

6-16 
6-35 
5-I5 
7-87 
6-12 
6-02 

4-45 

2176 

10  June    3 
4 

10 

13 
'4 
15 

Mean 

*4h       54m 

S                            B 
10-34 
9^6 

975 
10-15 
10-07 
10-05 

41°      57' 

62-17 

62-18 
60-23 

61-37 
61-13 

2-27 

14 
2-66 

2'8o 

3-15 
3-19 

47 

12-49 

33 

27-31 
26-57 
26-88 
28-54 

28 

2166 

1  3  June    7 
8 

12 

16 

Mean 

10-05 

14          54 

3573 
3577 
35-09 

23 

61-07 

18 

30-90 
30-09 
30-67 
30-16 
30-56 
30-65 

2177* 

8  May     9 
1  1 

'9 

21 
23 

June    i 
Mean 

2-95 
14 

47 

53-37 
53-82 

53-69 
537i 
53-96 

27-33 
42 

37 

42-62 
42-16 

42-54 

43-37 

2167 

10  May  21 
23 

June     i 

2 

Mean 

23-21 
14 

51 

577 
-15 

5-80 

4 

5-72 
5-62 
4-83 
3-82 

4-88 

4'49 
5-38 
4-27 

4"49 
4-78 

5-59 

2172*  S.P. 

8  Nov.  28 

3° 
Dec.    2 

4 
16 

9  Jan.    1  1 
16 

'7 

29 
Feb.     4 

5 
13 

Mean 

35-46 

14           54 
47-43 

47-36 

47-62 
47-45 

47-90 

48 

14-60 
15-14 

15-45 
15-17 

«7'44 

16-0  1 

16-43 
14-81 

15-10 
16-43 
14-65 

15-89 
14-18 

30-51 

15-05 
14-36 
I5-43 
I5-S7 

'4'95 
14-65 

'3'44 
13-09 

H'54 
13-03 

15-13 

I3-33 
13-16 

I5-45 
16-33 

I5-44 
14-21 
13-60 
13-68 
14-42 
13-02 
14-19 

'4'35 
12-42 
14-02 
13-18 
(10-88) 
12-73 

13-79 
15-56 

2178* 

6  Dec.  25 
7  June  27 
28 
29 
July     9 

10 
12 

'9 
9  June    7 
n 

'7 

19 
July     i 

20 
22 

3' 

10  May  21 
•23 
27 
3' 
June     i 

2 

3 
4 

10 

13 
H 
15 
16 

17 

20 
23 
24 
30 

July     2 

7 
ii  May  12 
26 
28 
June    8 
16 
12  July     3 
8 
14  June  24 

14 

58-70 
59-02 

537i 
48 

46 

8-81 
7-83 
5-97 

42-41 

22 

2168 

i  i  June    7 
8 

12 

Mean 

5872 

14 
0-99 
0-71 
0-95 

49 

7'54 

46 

6-42 
9-60 
7H5 

26 

14 

20-02 
19-91 

19-62 
19-60 
I9-90 

52 

49 

32-07 

33-83 
31-11 

31-63 
32-66 
30-76 

478 
58 

2169 

i  i  June    3 

7 

12 

Mean 

2173 

9  May  10 
13 

21 
22 

27 

Mean 

0-88 

14 
14-92 
16-13 

49 
16-93 
16-49 

7-82 

6 

60-02) 
58-22 

43 

54-53 

53-I5 
55-30 

2170 

7  May  21 

23 
June    4 
8  May     9 
15 
'9 

Mean 

I9-8I 
14 

53 

17-60 
17-60 
17-67 

1773 
17-77 
17-81 

32-01 
44 

39 

16-44 
14-01 
15-48 
15-08 
15-11 
18-03 

2174 

10  May  21 
23 
27 
3' 
June     i 

2 

Mean 

I5-53 
14 

16-30 

50 

5-42 
4-94 
4-98 
4'74 
4-99 

58-22 
39 

54-05 

35 

21-26 
24-32 
22-86 

23-98 
23-43 

22-48 

2171 
10  June  13 

H 
15 
16 

17 

20 

Mean 

17-70 
54 

33 

26-52 
23-10 

15-69 
38 

2175 

13  June    7 

8 

Mean 

14 

2-54 
171 

5-04 

23-06 

2-13 

24-81 
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Groouibridge             Mr.  in  K.A. 
No.                            iSio'o. 

Mean  N.P.D. 
1810-0. 

Uroombridge 
No. 

Meau  R.A. 

iSio-o. 

ileanN.P.U. 

iSio'o. 

Urooiubridge 
No. 

Mean  K.A. 
18100. 

Mean  N.l'.U. 
igio'o. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East        West. 

East.         West. 

2178*  cont'l. 

14  July     i 

^ 

3 
15  May  22 
24 

25 
June  1  1 

Mean 

I4h      54m 

48°         51' 

14-16 
15-10 
16-15 
12-76 
'4-35 
'4'35 
14-41 

2185 

13  June  12 
16 

21 

14  May  1  8 
20 
25 

Mean 

I4h        58™ 

20-72 
20-67 
20-59 
20-53 
20-40 
20-53 

14' 

36-87 

35-43 
35-96 
35-23 
35-59 

20 

2192 

12  June  13 
'4 
15 
*3 

28 

Mean 

I5h           Im 

6!68 
6-08 
6-59 
6-60 
6-37 

23*          20' 

25-62 

24-05 
22-84 
24-92 
23-91 

6-46 

15             I 

56-43 
55-24 

24-27 

14          16 

43-11 

42-09 

20-57 

14 
50-00 
49-59 

58 

14 
19-09 
20-84 

47-58      47-40 

14         55 

272 
2-24 

2-39 
2-64 

2-43 

15-14       14-21 

33          37 

377* 
377' 

3773 
38-10 

18 

2193 

13  June  12 
16 

Mean 

2186 

13   .lime  12 
16 

Mean 

2179 
13   May  12 
'9 
3' 
June    7 
8 

Mean 

55-84 

15               2 

18-60 
17-93 
18-05 
18-16 
18-18 
18-24 

42-60 

39          12 

4775 
46-78 
46-59 
49-32 
49-25 
•     49-28 

49-80 
14 

59 

0-97 
1-36 
1-27 
1-30 

1-2O 
0-91 

I9-97 
29 

13 

49-23 
49-42 
47-98 
49-02 
49-00 

2194 

10  May  27 

3' 
June    I 

2 

3 

4 

Mean 

2187 
10  June  10 
'3 
'4 
'5 
16 

'7 
Mean 

2-48 
14            56 

27-60 
26-93 
27-28 
27-26 
27-60 

37'9* 

14              21 

22-96 
25-56 

25-97 
25-19 
24-10 
26-07 

2180 

13  June  12 
16 

21 

14  May  i  8 

20 
25 

Mean 

2181 

14  June  12 
16 

24 
25 

Mean 

14 

I-I7 

59 

8-47 
8-84 
(7-88) 
8-67 

8-43 
8-56 

41 

48-90 

6 

36-02 
35-12 
33-33 
35-46 
37-96 
36-24 

18-19 

15             3 

41*10 
41-77 

48-16 

23           31 

46-15 

44-85 

27-30 

14            56 

56-99 
56-58 
56-14 
56-46 

24-98 

23              46 

14-08 
10-86 
9-78 
13-69 

2188 

10  May  23 
27 
3' 
June    I 

2 

3 
Mean 

2195 
12  June  13 
'5 

Meau 

4»  '44 

15            4 
2-56 
o'6o 

*'37 
3-10 

2-44 
«'57 

6          43 

4-11 

3-25 
2-38 

3-85 
3-97 

2196 

7  May  21 
23 
24 
June    4 

'3 
8  May    19 

Mean 

S6-54 

14          57 

"45 
•40 

•«4 

•'5 
•'3 

Il'IO 

29                2 

46-42 
44-04 
45-21 
46-22 
45-10 

14 

8-59 

59 

27-27 
27-58 

23 

35-69 

17 

25-24 
24-26 

2l82 
10  June  23 

24 
30 
July     2 
7 

Mean 

2189 
12  June  13 
15 

Mean 

15 

27-43 

0 

1-89 
1-87 
1*1 

2-06 

23 

2475 

28 

20-57 
19-25 
21-67 
18-97 

1-25 

14          57 
31-66 

31-48 

3172 
31-36 
3''5' 

45-40 

41             36 

4-38 
5-07 
4-70 
4-66 
6-13 
4-86 

1-84        2-37 

15            4 
15-42 

'5'59 

>5'47 

'5'59 
15-72 
15-69 

3-25        3-6o 

26            9 

16-64 
16-17 

17-39 
'477 
19-15 
15-84 

2190 

12  June  13 
«4 
23 
28 

Mean 

2183* 
9  May   10 
'3 
14 

21 
22 

27 

Mean 

2184 
14  May  1  8' 

20 

25 
June  12 
16 

Mean 

2197 
i  o  May  2  1 
23 
3' 
June    i 

4 

10 

Mean 

15 

17-80 
17-25 
17-52 

1-91 

0 

17 

31-38 
30-96 
32-20 
31-76 
31-16 

2O'I2 
29 

3''55 

14          57 
50-91 
51-46 
51-29 
49-72 
49-84 

4'97 

«            3 

37-21 

37-27 

3879 
3879 
36-36 

2191 
9  June    3 
4 
7 
1  1 

«7 
'9 

Mean 

15-58 

15           5 

17-08 

'7'39 

17-00 

16-66 

40           35 

1  1-50 
9-58 
13-01 

2198 
12  June    i 
3 

7 

Mean 

5-0-64 

37-68 

17-52 

31-65 

17-16 

11-36 
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Groombridee 
No. 

Mean  K.A. 
iSio'o. 

Meau  N.P.il. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.F.JJ. 
iSio'o. 

Groom  bridge 
No. 

Mean  K.A.               Mean  N.P.D. 
1810-0.                       1810-0. 

Date 
1800+ 

Bart. 

West. 

East. 

West. 

Date 
igoo-f- 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East 

West. 

2199 

12  June  13 
H 
'5 

23 

28 

Mean 

15" 

g 

5m 

3474 
34-56 

34'92 
34-46 

34-38 

23° 

29' 

13-06 

11-99 

10-80 
12-66 
H'23 

2206 

10  May  23 
June     i 

2 

3 

10 

13 

Mean 

IS" 

1 

T 

18-44 
18-36 

I8'35 
18-38 
18-35 
18-50 

47°          6' 

54-53 
56-20 

54-58 
56-44 

55-25 
53-I3 

2213 

7  May  21 

24 

27 
June    4 

13 
8  May   19 

Mean 

I5h 

1471 
15-25 

12" 

8 

17-59 
14-67 

"573 

5° 

/* 

1177 
10-44 
972 

19' 

// 

10-50 
10-63 
12-17 

15 

16-28 
i  ;  '62 
1672 
16-80 
16-92 
16-48 

34"6i 
6 

15 

49-48 

49-57 
48-24 

49-44 
50-24 
50-20 

12-55 
22 

15 

35-47 
35-84 

36-80 

18-40 

7 

55-02 

19           7 

61-21 

57-46 

54-34 
56-17 
58-25 

14-98 
15 

1  6  -oo 

12 

30-56 

30-68 

10-64 
21 

I  I'lO 

55 

47-43 
47-85 

48  21 

48-47 
48-14 
45-82 

2200 
9  June    3 
4 

7 
17 
J9 
25 

Mean 

2207 

15  May  20 

22 

*4 

25 

June  ii 
Mean 

2214* 
10  May   21 
23 
27 
3' 
June     i 

2 

Mean 

1  6-  47 

15 

21-55 
2175 
21-41 
21-40 
21-28 

6 

49'53 

51 

8-64 

4-17 
6-I7 

4-89 

4-66 

I 

2201 

I  l   June    8 

12 

15 
16 

22 

Mean 

36-04 
15 

43-68 

44-09 
43-82 

43-96 
43-59 

7 

57-49 

50          59 

3059 
25-89 

26-47 
26-71 
29-96 

IS 

50-93 
5°75 
50-65 

30-62 
12 

26 

19-00 

I  6-  1  2 

20-  1  1 

47-65 
46 

2208 
1  1  June    8 

12 

11 

22 

Mean 

2215 

13  May  31 
June    7 
8 

Mean 

21-48 
15 

6 

34-65 
35'n 
34-66 

3473 
3476 

57' 
40 

42 

19-44 

19-47 
19-41 
20-40 
23-80 

2202 
12  June    i 

6 

7 
9 

Mean 

5078 
15 

13 

8-06 
8-15 
7-80 

7-99 
7-91 

7-91 

18-41 

48 

19 

60-15 
59-l8 
59-18 

57-64 
60-65 

59-52 

43-83 
15 

7 

56-96 

57'»3 
56-41 

56-47 
56-94 

27-92 

33          14 

25-31 

22'42 
26-96 

25-86 
H-83 

22l6 

10  June    3 
4 

10 

'3 
H 
15 

Mean 

22O9 

10  June  15 
16 

17 

20 

23 

Mean 

15 

3478 
6 

53-56 
54''3 
5378 
54-08 

54-33 

33 

20-50 

15 

31-02 

3077 
26-80 

Z7'44 
30-47 

2203 

10  June  15 
16 

17 

20 
23 

Mean 

15 

34-08 
34-02 
33-93 
34-45 
33-99 

7.97 
13 

39 

37-06 
36-17 
37-10 

37-99 
37-8o 

59'39 
5 

15 

21-60 
23-66 

5678 
8 

23-37 
23-83 

27-37 
24-26 

25-49 

3          16 

51-61 
48-66 
49-20 
50-63 

49'55 
48-82 

2217 

\i  June    3 

7 
8 

12 
'5 

Mean 

2210 

7  May  23 

24 
June    4 

13 

«4 

8  May   19 

Mean 

15 

0-93 
i-oi 
0-82 
1-05 
0-94 

I'lO 

53-98 
7 

39 

40-20 
38-81 

36-34 
36-92 
37-26 
35'94 

29-30 
30 

2204 
9  May  13 
H 

21 
22 

27 

June    3 
Mean 

34-09 
15 

14 

15-83 
15-90 

37-22 
37 

i 

3i-55 
34-59 

22-63 
15 

15 

24-71 

8 

40-51 

8 

42-92 
43-22 
43-01 

50-14      49-55 

33          10 

8-31 

23          38 

50-31 

52-48 

53-56 

2218 

12  June    3 
6 

Mean 

221  1 

10  June  20 

0-98 

15 

14-32 
14-41 

14-02 

7 

14-20 
14-36 
14-30 

37-58 
46 

31-56 

30-27 
29-33 

14 

30-55 
30-90 
29-19 

2205 

10  June  24 

3° 
July     2 
ii   May  26 
June     3 

7 

Mean 

15 

48-27 
47-81 

15-87 
14 

27 

59-64 
58-04 

33-07 
8 

2212 

12  June  14 

"5 

28 

Mean 

2219 

1  3  June  1  2 

21 

Mean 

14-25 

14-27 

30-39 

30-21 

43-08 

52-12 

48-04 

58-84 
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Groombridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Groom  bridge 
No. 

ileuu  K.A.               MeanN.P.D. 
1810*0.                         i8io'o. 

Uruombridgu 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
18100. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East.          West. 

East. 

West. 

Date 
1800+     • 

East        West. 

East. 

West 

2220 

1  4  June  1  2 
16 
24 

Mean 

IS" 

33-89 
34-02 

34'H 

I5m 

* 

27° 

8-78 

6-47 
7-41 

56' 

2227 
10  June    4 

10 

'3 
Mean 

20-13 
20-34 
20-22 

5!° 

58' 

s'i-56 
47-12 

2232 

10  June  15 
16 

'7 

20 
23 
24 

Mean 

29-27 
28-96 
2877 
28-86 
29-15 
29-28 

45° 

t 

38-46 
38-92 
38-79 

37-97 
38-04 

39-27 

34-02 
15 

15 

35-82 

35'9' 
35-96 

7-55 
49 

44 

3-45 

3-27 

3-18 

4-63 
3-19 
4-10 

2O-23 

15                  17 

20-90 

20-O4 

20-28 
20-42 

17 

49-01 

29 

12-88 
12-30 

'379 
12-27 

14-65 
15-50 
12-52 

2221 

10  June  15 
10 

•7 
20 

23 
24 

Mean 

2228 

7  June  19 
28 

29 
July     9 
18 
8  June  12 
'5 

Mean 

29-05 

IS              19 

5270 
52-69 
52-83 

27 

40-58 
39-72 

38-58 
44 

2233 

14  May  1  8 

20 

Mean 

15 
56-63 
56-18 
56-02 

35-90 
15 

27 

5-92 

5-00 

5'53 

3-64 
II 

5*74 

15            20 

3S-64 

3574 
3572 

3574 

40-05 
28 

18-67 
21-05 
18-38 

47 
19-06 
18-41 

2222 

13  June  12 

21 

14  June  16 
Mean 

20-41 

is       17 

-17 

13-42 

29 
9-09 

II-IO 

8-93 
10-97 
10-43 
12-31 
12-52 
13-67 
10-39 
11-38 
15-60 

2234 

12  June  15 
July     3 
13  June     2 

7 
8 

Mean 

2228  S.P. 

8  Nov.  30 
Dec.     2 

16 
9  Jan.    1  1 

29 
Feb.     4 

5 
'3 
'7 
18 

Mean 

56-28 
15 

15 

58-00 
57-82 
57-44 

5-48 
36 

58 

14-87 
14-52 
15-69 
«5'43 

2223 
12  June     i 

6 

7 

Mean 

35-75       35-69 

IS            20 

43-00 

43-I9 

43-02 

43-12 

42-86 

19-37 

30 

53-64 
54-39 

53-32 
53'4' 
5'-95 
52-40 

52-37 
5I-55 

52-87 
52-26 

5I-97 
52-12 

53"°7 

18-74 
21 

52-66 

54-02 
53-85 
53-84 
50-97 
51-08 

49-54 
51-68 

53-49 

52-24 

53-94 
52-17 
52-91 

5I-57 

54-66 

52-79 
53-10 
52-60 
53-95 
54-33 

55-68 
52-33 

2235* 

6  July  26 
7  Jan.    1  8 
June    4 

July   i  o 

12 

'9 
8  May     9 
ii 

'9 

21 
23 

June    i 

4 
5 

12 

'5 

18 

'9 
23 
*5 
26 
29 
July     2 
9  May  21 

22 

27 
June    3 

4 
7 
1  1 

'9 

29 
July     i 
10  May  23 
27 
3' 

15 

26-04 
26-39 
26-08 
25-98 

57-66 

16 

26-47 
26-68 
26-09 
26-49 

26 

28-45 
29-48 
30-55 
29-88 

15-13 
50 

2224 

1  2  June  1  5 

23 
28 
July     3 
1  3  May    1  9 

3' 
June    7 
8 

Mean 

15       17 

20-27 

20-54 

37 

11-49 
10 

2'20 
6-3, 

27-76 
28-10 
29-04 
28-34 

2229 

12  June     3 
6 

Mean 

2230 

ii   May  26 

June    3 
5 
7 
8 

Mean 

15          18 

58-78 

58-37 
58-22 

58-44 
58-10 

42 

54-61 
52-26 
50-49 
5i-93 
53-84 

4-26 
15 

26-12 
15 

26-43 

17 
10-51 

10-07 

IO'2I 
IO-26 
10-47 
10-39 

29-59 
18 

18-31 

5 

56-02 

54'"9 

5478 
54-47 
55-48 
55-96 

2225 

10  May  21 
23 

June     i 

2 

3 
Mean 

58-38 

15          19 
6-55 

5^9 
6-46 

6"io 
6-10 
6-14 

52-63 

27 

28-71 

25-93 

27-32 
24-60 
28-90 
26-83 

16 

15 

IO-32 

17 
I9-I8 
19-02 

18-67 
18-85 
I8-82 

Si 

55''5 

57 
2-03 
1-82 

2-24 
1-05 
1-92 

2231 

13  June  21 
July   i  2 
14  June  24 
July     i 

2 

3 

Mean 

2226* 

10  June    4 
10 
'3 

!i 

Mean 

18-94 

'•73 

6-22 

27-05 
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Groombridge            Mean  R.A. 
No.                        iSio'o. 

Mean  N.  P.O. 

iSio'o. 

Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.  P.O. 
iSio'o. 

Groombridge 
No. 

Mean 
ill 

East. 

R.A. 

o'o. 

West. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

2235*  contd. 
10  June     i 

2 

3 
'3 

'4 
12  May   14 

June     i 
6 
7 
9 
23 
28 
13  May  13 

ll 

26 

3i 
June     2 

7 
8 

12 

2  1 

July  17 
18 

'9 
24 

14  June  24 
July      i 

3 
15  May  22 

24 
25 
June  1  1 

Mean 

15" 

I 

20m 

a  ' 

SO' 

51-88 
(48-30) 
51-65 
52-84 

49'49 

(477°) 
5°-35 
54-58 

54^4 
52-80 

52-69 
5^55 
5*  "94 
53-32 
52-32 

53-3I 

54-I5 
52-09 

53-05 
53-i8 

21' 

52:52 

54-50 

53'56 
5279 

53^5 
53'H 
51-61 
52-20 
52-98 

53-63 
52-40 
51-11 

2237 

10  June  15 
16 

17 

20 
23 

H 
Mean 

15" 

2Im 

2778 
27-57 
27-28 

27'59 
27-91 

27-70 

50° 

36' 

5075 
49-46 

49-39 
51-73 
49-02 
4.8-61 

2243 

14  May  20 

25 
June  1  6 

24 
July     i 

Mea'n 

15" 

19-97 
20-04 
19-24 

'974 
i9"'3 

24m 

H 

27° 

53'58 
53-98 

5*-57 
52'55 
51-52 

3' 

19-62 

15 

58-83 

58-93 
59-16 

58-97 
59-29 

58-82 

24 

52-84 

48 

59'*2 
60-08 
59-90 

59'23 
61-05 
60-47 

26 

15 

27-64 

23 

7'39 

7-05 

7-47 
779 

7'47 

15 

49-83 

51 

21-78 
22-23 
22-64 
21-86 
23-71 
22-15 

2244* 
9  May  21 

22 

27 
June    3 

4 
7 

Mean 

2238 

10  May   21 
23 
3i 
June    2 

3 

10 

Mean 

59-00 

IS 
1  1  -60 
11-24 
11-43 
11-73 
11-99 
ii  ii 

25 

60-03 

27 

8-91 
8-27 
7-05 
9-31 
7-27 
9-28 

37 

15 

20-60 
20-35 

20-72 
20-29 
20-37 
20-81 

7'43 
23 

4i 

44-65 
42-86 
44-00 
44-16 
44-11 
43"°' 

22-40 
37 

2245 
13  June  12 

21 

14  May   1  8 

20 

25 

June  12 
Mean 

2239 

1  1   May   26 
June    3 

5 

7 
8 

12 

Mean 

11-52 

15 
•18 

'3° 
'42 
•39 
73 
0-85 

26 

8-35 

27 

51-97 
50-80 
52-32 

54-I3 
50-66 

53-I5 

14 

20-51 

15 

3-19 

3"'7 
3-08 

24 

2-70 

3'42 
2-89 

43-80 

34 

57-48 
58-55 
57-85 

8 

59'34 
61-22 
58-84 

2246 
13  June  1  1 

21 

14  May  1  8 

20 
25 

June  1  2 
Mean 

2240 

1  1  June  i  5 

22 

25 
12  June    i 

6 
Mean 

43-00 

15 

7'33 

43-11 

21 

7-52 

8-01 

7'95 
7-02 

52-69 

17 

24-01 
23-04 

52-90 

29 

16-69 
25-35 

24-46 
26-82 
26-90 
24-44 
26-08 

2236* 

6  June  28 
July     5 

'7 
7  Jan.    1  8 
June  14 
28 
29 
July     9 
18 

Mean 

1-31 
15 

26 

«'43 

1-88 

52-17 
34 

46 
34-10 
35-4° 

3-15 
15 

6-42 
6-61 
7-13 
6-57 
6-58 

3  "oo 

24 

6-41 

6-74 
6-27 

57-96 
28 

15-15 
14-87 
1  8-80 
15-29 
13-14 

59-80 

40 

'3"92 
I5-43 
16-73 

2247 
12  June  14 

23 

Mean 

2241 

12  June  28 
July     3 
8 
13  May    19 

3i 
June     2 

7 
8 

Mean 

15 

1-66 

26 

50-24 
49-96 
49-92 
49-91 

34 

34-75 

52 
52-41 
51-61 
53-95 
53-I7 

2248 

12  June    3 
6 
7 
'3 

Mean 

7'33 
15 

7-63 
21 

23-52 
-17 

25-82 

29 

23-62 
24-98 
23-88 
24-69 

25-42 
25-22 

23-95 

25-07 
24-05 
26-03 

2236*  s.p. 

8  Nov.  30 
Dec.     2 

16 
9  Jan.    1  1 
29 
Feb.     4 

5 
'3 
18 

Mean 

6-66 

15 

6-62 
6-38 
6-5, 
6-61 
6-65 
6-63 

6-47 
24 

I5-45 

48 

47-39 
48-61 

47-92 
47-90 
47-12 
47-34 

15-36 

15 

50-01 

28 

16-77 
16-84 
16-85 

i6-53 
16-67 
16-71 

50 

5279 

21 

9^9 
10-88 

10-  1  I 

8-15 
6-96 
9-72 

2242* 
9  May  21 

22 

27 
June    3 

4 

7 

Mean 

30 

2249 

8  June     I 
4 
5 

12 
'5 

18 
Mean 

24-69 

6-57 

47-7i 

16-73 

9-29 
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Qrooinbridgti           Mr:m  K.  A. 
No.                      1810-0. 

Mean  N.l'.D. 
1810-0. 

Groombridge 
No. 

Meau  K.A. 
iSio-o. 

Mean  N.P.JJ. 
iSio'o. 

Uroombridge 
No. 

Mean  R.A. 
igio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

Easl. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2250 

13  May  19 
so 

3' 
June    2 

7 
8 

Mean 

2251 
14  June  16 

24 
July     i 

2 

3 
Mean 

I5h 

17^83 
17-92 
17-39 
17-41 
17-28 
17-48 

28'" 

25° 
58-80 

58-86 
59-5I 

60-89 

8' 

2257 

i  2  June    3 
7 
9 
13 
H 
23 

Mean 

2258 

10  June  i  6 
'7 

20 
23 
24 
30 

Mean 

I5h        3im 

I                                 8 

4-53 

4-49 
4-26 

4'55 
4-98 

34° 

44' 

14-62 
10*14 

16-71 
16-78 
16-73 
16-36 

2263 

14  June  1  6 

24 
July     i 

2 

3 
Mean 

15" 

20-09 
19-99 

1979 
20-13 
20-44 

33™ 

21° 

27-13 
25-52 

26-24 
26-18 

33' 

20-09 
15 

33 

57-70 
58-10 

58-32 
58-11 
58-16 

26-00 

45 

32 

20-59 
20-55 
21-47 

22'O2 
21-21 
22-65 

IS 
21-76 
21-97 
21-66 
21-78 
21-89 

28 

59-26 

45 

49-43 
4875 
49-76 

49-02 
52-06 

17 

4-57 

IS          31 

56-72 
56-50 
56-61 
56-43 

56-5i 
56-69 

45 

l6'22 

46 

13-65 
I5-2O 
16-93 
I3-53 
15-95 
14-82 

2264 

10  June  1  6 

17 

20 
2.3 
24 

30 

Mean 

21-81 

15 

32-90 

32-26 

28 

49-80 

25 

3874 
3572 

12 

15 

25-55 
25-68 

2574 
25-18 

58-04 
34 

3i 

34'44 
31-96 
36-92 

2I-42 
51 

56-58 

15          32 

"4° 
77 
'55 
•25 
•48 

1  1  -6  1 
11-46 
in  i 
11-26 
11-59 

42 

14-42 
14-80  ' 
13-25 
16-83 
15-07 
16-19 

I5-OI 

34 

16-15 

16-95 
16-86 
16-02 
14-95 
I5-93 

2252 

13  June    7 
8 

Mean 

2265 

14  May   18 
20 

25 
June  12 

Mean 

2259 
9  June  17 
19 
25 
29 
July     i 

3 
10  June    i 

2 

3 

10 

•3 
15 

Mean 

32-58 
15 

28 

39-I5 
39-42 
39-27 
39-4I 

39-35 

37-23 
46 

II 

52-44 

5^03 
49-63 
51-11 

2253 

10  June  1  6 

20 
23 

24 
30 

Mean 

25-54 

IS 

37-92 
37-46 
38-22 

37-98 

34 

34-45 

3i 

4-58 
4-50 
8-26 
8-34 

55 

2266 

14  May  1  8 

20 

25 
June   12 

Mean 

15 

29 

33-23 
33-30 
33-28 
33-29 
33-23 

39 

51-71 

39 

58-63 
56-94 

59-54 
59-01 
56-20 
58-87 

1  1  -49       11  -40 

IS          32 

39-33 
39-3i 
3979 

40-09 
39-95 

15-09 
34 

16-14 

51 

51-52 
(49-08) 
52-16 

5474 
56-50 

53H3 
53-93 

37-90 

15 

58-86 

58-63 
58-84 
58-83 
58-98 
58-81 
58-42 

34 

6-42 

31 

29-65 
28-61 
30-49 
28-52 

29-30 
27-86 

27 

2260 

12  June    i 
6 
7 
9 
13 
H 
23 

Mean 

2254 
10  May  31 
June    i 

2 

3 

10 

•4 
Mean 

2267 

13  June     2 

7 
8 

12 
21 

July     6 

12 

Mean 

15 

15-37 

14-82 

14-93 
14-68 

14-97 

33-29 

30 

35 

3874 
37-30 
36-85 
38-10 
36-03 

58-20 
26 

IS           32 

57-07 
57-33 
57-30 
56-81 
57-66 

42 

5371 

26 
61-33 

60-34 
61-18 

57-I4 
60-15 

61-01 

5877 
15 

37 

18-18 
18-65 

18-10 

29-13 
12 

i 

22-29 
22-81 
21-31 

19-49 
21-85 
21-42 

2255 
ii   May  26 
June    3 
5 
7 
8 

Mean 

226l 
10  June    i 

2 

3 
10 

13 

'5 

Mean 

2268 

7  June     4 
H 
'9 
27 
28 
July     9 

Mean 

14-95 
15        31 

0-36 

0-34 
0-57 

0-64 
0-50 
0-58 

37-40 

49 

16-48 
18-43 
18-86 
1874 
19-08 
19-19 

i 

57-26 

15          33 

•69 

•50 
•56 
"77 
•49 

38 

6-30 

7;59 
9-56 

60*19 
57 

2256* 

9  May  2  1 

22 

27 
June    3 

4 
7 

Mean 

15 

18-31 
37 

32-66 
32-38 
32-34 

42 

21-53 
29 

38-17 
38-80 
38-01 

2262 

1  1  June  1  2 

15 
16 

20 

22 

Mean 

2269 
12  June     i 

7 
'3 
H 

Mean 

0-50 

18-46 

i  -60 

7-58 

32-44 

39''3 
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Groombridge 
No. 

Mean 
181 

R.A. 

O'O. 

Mean  N'.P.D. 
1810*0, 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.  P.  D. 
1810*0. 

Groombridge 
No. 

.Mean  R.A. 
1810  o. 

Mean  N.P.D. 
1810*0. 

Date 

1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East.         West. 

East.     |    West. 

Date 
1800+ 

i 
East.         West. 

East.         West. 

2270 

9  May  2  1 

22 

27 
June    3 

4 

7 

I5h 

41-30 
41-09 
41-16 
41-50 
41-49 

A  I  '22 

37m 

1 

37°           2' 

6-55 

4-72 

5-84 

5-72 

577 

A'C  1 

2276 

7  June  1  3 

22 

27 
28 
8  June     i 

I5U       40m 

8                     a 

55-62 
54-42 
56-57 
5578 
54-64 

c  -;*j8 

8°       55' 

46*55 

iL7-82 

2282 

10  May  31 
June    I 

2 

3 

15"             44-" 

8                                  8 

11*07 
11-75 
11-78 
11-57 
12*19 

20°      43' 

63-20 
60-12 

57*70 
60*88 

61*40 

r 

ii  i° 

r  ,1-62 

, 

fin-fifi 

Mean 

JT  "* 

•i-/  y1 

4.1  zy 

5Z 

"Mf 

55*29 

47-43 

2271 

10  June     2 
3 
4 
13 
H 
15 

15 

38 

19-11 

i9'54 
19-16 
20-14 

19-72 

18          13 

58*40 

62-29 
58-22 
59-00 

2277 

10  June     3 

4 
10 

13 
•4 
15 

15            40 

60*25 
60*36 

59-77 
59*81 

6O'26 

60*  1  6 

42       25 

22*34 
19-65 
19*84 
20*06 
2175 
21-50 

2283* 

7  June  13 

22 

29 
8  June  15 
ll 

'9 

23 

2  C 

15          45 

15-80 
17*36 
16*60 

2               4 

21-48 

17*80 

18-88 
19-96 
17-69 
18*18 
17*79 
18-84 

Mean 

trvr  P. 

£-.  -  _ 

£!> 

19  50 

59'35 

. 

.0.0,. 

16-59 

2272 

1  1    May  26 

June    3 

5 
7 
8 

15 

»74 

2-38 
2-17 
2*24 
2*09 

39 

36          29 

49-56 

45-47 
45-18 

4.6-4.8 

2278 
12  June  15 

22 

July     8 
13   May  31 
June     7 

15            42 
2*92 

3-23 
2*89 
2-86 
3*10 

30           5 

35-54 
35-87 
39-44 

Ills 

2284* 

9  June  17 

'9 

25 

2Q 

15           46 
6*46 
6*90 
6*86 
6*74. 

47           o 

3770 

36-34 
36*22 

6-69 

17*OI 

Mean 

, 

2*98         3-01 

36-21      36-95 

2O 

6*t*Q 

36*00 

*  •»•' 

2279 
12  June  15 

15          43 

46-33 

29          55 

50-30 

Mean 

671 

36-97 

2273 

1  1   May  26 
June     3 

5 

15 

2377 

23-39 

39 

36          25 

11-14 

7'3° 
10*97 

23 
13  May  26 

3i 
June     7 

46*28 
46-28 
46*47 
46*12 

46-50 
48-11 
45-24 
48-81 

2285 

10  June  24 

15           46 

12-08 

36                  31 

6*30 

7 
8 

23-44 

7-76 
11*48 

Mean 

46-29      46-31 

47*39       48-40 

30 
July     2 

11-87 
11-98 

8*79 
8*64 

7 

u-66 

9'39 

Mean 

23-48 

973 

2280* 

15          43 

26           48 

8 

11-71 

8*03 

9  May  21 

22 

37-26 
38-47 

Mean 

u-86 

8-23 

2274 
ii  June  12 

15 

16 

22 

15 

12-80 

12  '60 
12-84 

I2-70 

40 

36          43 

33-61 

3475 
37-46 

27 

June     3 
4 
7 
10  June  i  6 

«7 

20 

48-30 

377i 
3777 
38-51 
38-80 
38*08 
38-80 
3773 

2286 

7  June  19 
28 
8  June     i 
4 

15           46 

27-65 
27-25 
26-32 
26-21 

7           7 

12*85 
14*56 
13*81 
13*62 

Mean 

12-74 

35-33 

23 
24 

i  Q.  T  r 

31  ij 
3773 

5 

12 

27-22 

13-54 

1  47  3 

3° 

48-I5 

39*41 

Mean 

48-I5 

38-21 

Mean 

26-68 

13-85 

2275 

7  June  1  3 

22 

27 
28 
8  June     i 
4 
5 

15 

40 

4274 
42-15 
43-89 

43-5° 
41-84 
42-18 
42-32 

8          55 

55*00 
53*00 
52-32 
52-61 

50*97 

2281 
1  2  June  1  5 

22 

23 

July     8 
I  3  May  26 
June;  8 

15          43 

53-39 
53-44 

53-39 

29           50 

42-88 
43-09 
42-87 
44*80 

(36*25) 
42*18 

2287 

10  June  13 
H 
15 
16 

17 

20 

15          47 
9-19 
9-21 
9'35 

9-11 
8-94 

43          23 

36-41 

3475 
36*01 

3276 

Mean 

42-66 

52*66 

Mean 

53-I7      53'4J 

42-18       43*41 

Mean 

9-20 

35-20 
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Qroombridn 

No. 

M.Mii  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groumbridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
1810-0. 

Groombridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.l'.U. 
iSio'o. 

Date 

iSoo-f 

Eil^t. 

\\Vst. 

East. 

West. 

Date 
1800+ 

East.     1    West 

East. 

West. 

,£5-     »•"• 

West 

East. 

West. 

2288 

8  June  26 
29 
July  n 
13 
15 

Mean 

15" 

• 

47m 

51-86 

52-33 
52-15 
52-14 
52-17 

33° 

M 

36 

28-81 
30-72 

30-I9 
29-27 

30-39 

2294* 

6  June  22 
23 

*7 
28 

July     5 

17 
26 

27 
7  Jan.    1  8 
June    4 
27 

29 

July     9 

12 

18 

'9 

24 

Mean 

I5h      5im 

•                         • 

6-32 

5-89 
5-85 

6-04 
6-43 

6-22 
6-I5 
6-62 

11° 

37-90 
37-98 

36-58 
38-41 
36-69 

377' 

37' 

u 

38-31 

38-75 
38-28 

38-56 
38-67 
38-29 

38-34 
38-85 
38-20 

3774 
37-28 

2299 

10  May  31 
June    I 

2 

3 

10 

'3 
Mean 

23OO 

10  June  24 

IS" 

55m 

24-97 
25-29 
25-06 
24-84 
25-12 
25-46 

49° 

26' 

40-10 

4I-34 
40-93 
40-81 
40-00 
38-87 

15 

52-13 

48 

18-28 
18-47 
18-41 
18-27 
18-30 
18-18 

46 

29-88 

18 

7-64 
6-52 
9-12 
8-04 
7-04 
7'57 

15 
15 

15-12 

56 

5-40 

56 

53-33 
53-35 
53-28 
53-08 

53-17 
53-36 

17 
43 

40-34 

8 
59-I4 

25 

48-52 
48-67 
49-28 

49-24 
51-84 

5075 

2289 

10  .May   31 
June    i 

2 

3 
4 

10 

Mean 

2301 

8  June  19 
23 

8 

29 

July     2 
Mean 

15 

52-97 

5*79 
53-I3 
53-og 
53^5 
53-16 

18-32 
48 

51 
51-96 

53-05 
50-04 

52-14 
52-71 

53-56 

7-66 
29 

6-26            6-15 

15                52 

9-68 

9-S9 

9-83 

9-46 
IO-O4 
9'II 

37-53 
30 

38-30 

32 

1  1  -8  1 
12-16 
11-38 
10-14 

12-39 
10-05 

2290 
9  May  21 

22 

27 
June    3 

4 
7 

Mean 

2295 

8  June  19 
23 
*5 
26 

29 
July     2 

Mean 

15 

15-40 
15-21 

15-44 
15-88 
15-76 
15-13 

53-26 
57 

36 

7-92 

7-53 
8-25 
6-24 
5-61 
4-40 

4972 
33 

2302 

9  May  27 
June     3 
7 
17 
'9 
25 

Mean 

53-07 

15 

6-85 

7-5i 
7-38 
7-25 
7-10 
7-24 

49 

52-24 

46 

30-10 
29-04 
31-62 
32-25 
29-86 
30-05 

52 

9-62 

15         53 

1777 
1  8  -oo 
17-69 
18-00 
18-24 
17-84 

34 

34'56 
33-32 
33-18 

32-97 
33-91 
3374 

11-32 
42 

2291 
9  June  17 
19 
25 
29 
July     i 
20 

Mean 

2296* 

9  May  27 
June    3 
7 
17 
'9 
25 

Mean 

15-47 
15 

57 

37-47 
37H5 
38-00 

37-45 
37-93 
37-53 

6-66 
17 

3 

60-15 
59-88 

59-54 
59-89 
59-36 
59-48 

2303 

10  June  14 

!i 

i7 
xo 

24 
Mean 

7-22 
15 

50 

30-44 

29-92 
28-55 
29-07 
28-06 

30-49 
9 

25 

53-oi 
51-69 
51-09 
50-24 

5i-44 
49-84 
50-11 

17-92 

15          53 

41-68 

41-59 
41-41 
41-66 
41-56 
41-42 

33-61 
39 

34 

22-43 
22-17 
19-99 
23-70 
21-93 
22-68 

2292 
7  June  13 
14 

22 

28 

8  June    i 

4 
5 

Mean 

2297 

10  June  13 

'4 
15 
1  6 

17 

20 

Mean 

15 

20-76 

20-77 

20-31 

20-35 
20-75 

20-67 
20-44 
20-55 
21*09 

37-64 
58 

2072 
20-75 

20-81 

2I'OI 
ZO'56 
20-97 

30 

26-35 
25-77 
25-46 

25-03 
27-04 

26-04 
25-80 
26-31 
25-22 

5972 
55 

28-28 
27-51 

27-68 
27-07 

27'49 
26-65 

26-17 

2304* 

6  June  12 
H 
•5 
19 

22 

28 
30 

July     5 

17 
26 

27 
7  Jan.    1  8 
June  14 
'9 

22 

*7 

28 

15 

29-21 

50 

48-63 
48-81 
48-84 
48-90 
48-50 
48-65 

49 

51-06 

45 

19-14 

20-31 
•973 
»9'44 

21-21 
I8-26 

4i-55 

15          54 

19-88 
20-59 
20-85 
20-27 
20-25 

9 

22-15 

18 

18-78 
16-25 
16-46 

>6'?3 
16-98 

2293 

10  May  31 
June    i 

2 

3 

4 

10 

Mean 

2298 

8  June    i 

4 
5 

12 
«5 

Mean 

48-72 

19-68 

20-37 

16-96 
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Groombridge 
No. 

Meiui  K.A. 
1  8  10*0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810*0. 

Groom  bridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.U 
i8io'o 

l8D0o+              East.          West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East.         West. 

East.         West. 

2304*  contd. 
1  July    9 

12 

18 

19 

22 

26 
8  June     i 
4 

5 

12 
15 
19 

23 

11 

29 

July     2 

10 

ii 
13 
15 

9  May  21 

22 

27 
June    4 
29 
July     i 

20 
23 
31 

Sept.    2 
Dec.  20 
10  July     7 
8 
13 
«4 
15 
'9 

21 
23 

ii   May  28 
June    3 

5 
7 
8 

12 

II 

22 
24 

July     5 
12  June     i 

6 
7 
9 
13 
H 
15 

22 

23 

28 

July     3 

15 
13  May  26 

3' 
June    7 
8 

15"       58m 

a                       I 

20-82 
2075 

30° 

27-21 
26-11 
25-84 
25-91 
26-90 

25-56 
27-00 
24-06 
26-25 
27-61 

27-05 
26-68 
(21-15) 
25-85 
25-77 
25-16 
26-92 
26-17 
25-82 
26-13 
25-50 

26-32 
2674 

25-53 
26-02 

55' 

26-59 

26-48 
26-86 
26-38 
26-90 
26-59 
28-15 
26-57 
27-18 
26-72 
25-84 
26-82 
26-12 
27-64 
26-12 
25-86 
27-62 

27-37 
28-85 

27-57 
27-49 

24-32 
27-25 
25-70 
24-19 
24-27 
26-72 
27-06 
26-69 
26-91 

25-15 

26-87 
25-76 

27-87 
26-40 
26-61 
26-64 
27-11 
26-89 
25-62 
25-87 
26-02 
26-88 

2304*  contd. 
13  June  12 

21 

July     6 

17 
18 

'9 
24 
14  June  24 
July     i 

Mean 

I5h       58m 

8                    a 

30° 

2^28 
25-13 
27-26 
26-94 
27-46 

28-53 
26-55 

2572 
27-13 

55' 

2310 

10  June  14 

'5 
16 

'7 

20 
23 

Mean 

l&           Im 

8                             H 
20-56 

20-60 
20-69 

20-82 
20-71 
20-62 

41°            58' 

6o':47 

58-55 
60-57 

59-38 
59-33 
57-84 

20-67 

16               2 

47-59 

47*43 
47H7 
47-12 
47-28 
47-4I 

59-36 

44          33 

40-27 
40-64 

39-85 
41-49 
40-99 
40-98 

2311* 

8  June  15 

'9 

23 

25 
26 
29 

Mean 

20-63       20-80 

15       58 

23-94 
23-70 
23-69 
24-09 

23-93 
23-92 

26-24 
50 

26-67 

19 

27-46 
27-68 
26-08 
25-49 
26-88 
24-90 

2305 

10  May  31 
June     i 

2 

3 
4 

10 

Mean 

47-38 

16            3 

38-56 
38-00 
38-'3 
37-87 

40-70 

IQ             22 
11-22 

14-21 

14-86 
15-39 

2312 

1  1  June  2  5 
July     9 
12  June    7 
13 

Mean 

23-88 

15       58 

30-69 
30-50 
30-37 

29 

26-42 

So 

37-41 
40-11 

37-8i 

2306 

12  June  23 
July     8 
ii 

Mean 

38-28      38-00 

16            3 

46-26 
46-43 
46-52 
46-43 
46-60 
46-62 

12-72      15-13 

48       56 

52-76 

52-72 

53-78 
53-90 
51-46 
50-35 

2313 

10  May   31 
June     i 

2 

3 
10 

13 
Mean 

30-52 
15          59 

38-58 
38-55 

38-26 

38-87 

21 

38-44 

50 

3977 
39''9 
37-46 
39-67 
38-68 

39'85 

2307 

10  June  30 
July     2 

7 
8 

13 

H 

Mean 

46-48 

16            3 

56-40 
56-35 
56-55 
56-40 

56-02 
56-63 

52-50 

39          19 

4-5  « 

4-00 

2-44 
2-51 
4-05 
5-79 

2314 

10  June  14 

'5 
16 

17 

20 
23 

Mean 

38-57 

15          59 

42-70 
43-23 
43'H 

13 

7-86 
7-07 

6'02 

7-34 
9-90 

8-07 

39-10 
53 

2308 

9  June    7 
17 
'9 
25 
29 
July     i 

Mean 

56-39 

16            4 

371 
5-64 

4'5  > 

4-47 
4-89 

3-88 

6          29 

53-25 
51-60 
52-32 
51-61 
51-41 
51-92 

2315 

7  June  13 
'9 

22 
28 

29 

July   12 
Mean 

43-02 

16            i 

34H2 
33-88 
34-01 

7-71 
29 

26 

21-62 
19-91 
19-96 

2309 

12  July     3 
8 
ii 

Mean 

34-10 

20-50 

4-64 

52-02 
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Uroooibridgu 
No. 

Mean 
ill 

K.A. 
o'o. 

Mean  . 
181 

•J.P.D. 

O'O. 

Groombridge 
No. 

Meau  R.A. 

iSio'o. 

Mean  N.P.U. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  ] 
ill 

I.  P.O. 

O'O. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 

East.         West. 

East. 

West. 

2316 

9  June    3 
7 
'7 
'9 
25 
29 

16" 

15-11 

14-98 
14-86 
15-04 

I4-97 
15-16 

4m 

45° 

it 

1-05 
1-07 
0-56 
3-63 
3-07 

40' 

2322 

12  June  22 

23 
July     3 

7 
8 
1  1 

i6h           6'" 

42-59 
42-42 
43-06 

43'«4 
42-92 
43-08 

29*         37' 

5579 
57-01 

58-48 

56-62 
55-97 

2329 
9  July     i 

20 

10  May  31 
June    i 

2 

3 

i&        I3m 

33!i4 

33*39 

3270 

33*49 
33-64 
33-3° 
t  vto 

23° 

3  ''49 
4-09 

9' 

2-40 
4-16 
4-71 
3-68 

2*O7 

Mean 

15-01 

1-81 

Mean 

42-87 

56-54 

*3 

•Tulv      i 

33-9° 

3-66 

4.-S7 

2317 

16 

5 

V) 

26 

2323 

16            7 

26            5 

7 
8 

33-72 
33-33 

•t  °/ 

(o-io 

3-15 

1  1  June    7 

26-80 

59-49 

10  June  30 
July     2 

12-84 
12-93 

48-38 
46-64 

Mean 

33-27     33-42 

379 

3-70 

8 

12 

15 

20 

24 

26-67 
26-70 
26-82 
26-72 
26-77 

59-99 
59-12 
58-61 

57-55 
Cq-62 

. 

8 
13 
•4 

12-84 
12-98 

45-53 
4575 
46-47 
45-35 

2330 

9  June    3 

7 
17 

16          13 

53-22 
53-19 

40 

6-83 

7-05 
6-35 

30 

M    £        » 

Jf.fi 

Mean 

12-90 

46'35 

*9 

2C 

cv66 

7<J 
6'OQ 

20  /  5 

59  oo 

"  77 

8-66 

2T2i. 

16            7 

2O               A.Q 

' 

33   3* 

TA 

12  June  23 

/ 

33-23 

Mean 

S3-3S 

7-30 

yyta 

10  May  31 
June    i 

30-43 
30-70 

47 

60-26 

c8-2C 

July     3 

7 

33''3 
33-20 

37-65 
34-85 

2331* 

6  July  26 

16           14 
2-26 

43 

42-05 

13 

2 

3 

30-91 
30-77 

57-03 
6o*t-« 

Mean 

33''9 

36-78 

27 
7  Jan.   23 

2-21 

42-06 
4'"95 

10 

'3 

30-29 

30-77 

58-04 
5771 

2325 

1  6            II 

36        17 

June  29 
July  12 
18 

2-03 
2-32 

43-65 
43-00 

43-1  1 

Mean 

30-65 

58-60 

10  June     i 

2 

9-69 
9-69 

62 
10-26 

24 
Aug.    2 

42-00 
40*03 

2319 
ii  July  12 

16 

34*24 

5 

19 

51-70 

13 

3 

10 

'3 
'4 

9-82 
9-67 
9-96 
9-85 

7-u 

6-54 

5'49 
9-93 

9  June    3 
7 
25 
10  June  1  6 

39-75 
(3773) 
(36-72) 

42-62 

'9 

1  2  J  une    7 

3374 

H'OC 

cc*i6 

Mean 

978 

7-66 

i? 

20 

41-89 
42-33 

9 
'3 
'4 

34-24 

54-31 

54-88 
51-23 

23*5 

10  June  17 

16           ii 

22            22 

26-55 

23 

*4 

30 

July     2 

42H4 
40-69 
42*14 
42-82 

Mean 

33-99 

34'«5 

52-61 

53-90 

20 
23 

45-26 
45-45 

24-96 

8 

41-96 

4170 

2320* 

16 

5 

21 

41 

24 
30 
July     2 

45-34 
45-47 

25-14 
26-18 
26-05 

•3 
H 
'9 

43-67 
42-13 

8  June  1  8 
19 

51-42 
51-50 

18-13 

l8*C2 

Mean 

45-4* 

25-81 

21 

Aug.    3 

42-24 

23 
25 
26 

51-18 
50-48 

5I-34 

19-93 

20-21 
19-56 
20-30 

2327 

12  June  23 

July     7 

16           12 
25-19 

22          54 
13-66 
'3-45 

1  3  June  1  2 

21 

July     6 
9 

12 

40-84 
41-04 
41-56 
42-49 
4I-93 

Mean 

51-18 

10-44 

8 

24-88 

'479 

'7 

•  fl 

42-42 

41  49 

Mean 

25-15 

'3  '97 

'9 

42-46 

2321 

10  June  14 
1  6 

'7 

20 
23 
24 

16 

6 

27-38 
27-20 
27-50 

27-70 
27-32 

51 

26 

19-72 
23-11 
22-73 
23-35 

21-42 
22-28 

2328 
1  1  June    3 
5 

7 
8 

12 

'5 

16           13 

24-78 
24-71 

24-95 
25-17 
24-91 
24-97 

49           49 

48-73 
51-56 
50-87 
48-84 
50-15 
46-14 

H 

28 

29 

Aug.    2 

3 
7 
9 

41*01 

42-39 
4'73 
43-08 
42-66 
42-36 

43-32 
40-11 
42-26 

Mean 

27-44 

22'IQ 

Mean 

i 

24-92 

49-38 

Mean 

2-24        2-18 

41-88 

42-25 
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Groombridge 
No. 

Mean  R.A. 
1  8  r  o'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

MeauN.I'.D. 
1  8  1  o  -o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West, 

East. 

West. 

2332 

8  June  12 

15 

18 

'9 
23 
25 

Mean 

i6h        I4m 

a                       n 

|-99 
6-26 

5-98 
6-1  1 
5'94 
6-35 

29°            46' 

52-98 
52-15 

5'-38 
52-96 

5''55 
52-50 

2338 

10  June  14 

>5 
16 

17 

20 
23 

Mean 

16" 

i8m 

18-00 
17-42 
18-07 
17-63 
17-52 
17-51 

20° 

59' 

36/:57 
35^4 
35-94 
35-48 
36-22 
36-53 

2345 
10  June     i 

2 

3 

4 

10 

13 
Mean 

I6h         2Im 

17-81 
17-67 
17-75 
17-34 
17-46 
17-96 

27° 

52' 

4-07 
6-90 
9-56 
8-50 
6-65 
6-90 

6-1  1 

16            15 

36-84 
36-86 
36-67 

36-93 
36-65 
36-86 

52-25 

37           30 

18-32 
16-48 
16-54 
16-70 
19-01 
18-57 

16 

54-49 
S4'35 
54-55 
54-60 

54-49 

17-69 

18 

54'5o 

44 
14-77 

l6'2I 

1677 
17-30 
14-65 

36-00 
52 

17-67 

16         21 

26-87 
26-26 

26-49 
26-48 
26-64 

26-32 

26-43 
26-61 

26-70 

26-57 

26-52 
26-32 

26-68 

26-42 

2676 

28 

11-35 
11-25 

9-12 

12-11 

12-31 
10-65 

11-99 

I2'00 
11-89 
I2-05 
I3-30 

I3-32 
11-89 

12-35 
I2-I4 
11-38 
I  I'22 
I3-OO 
I3-37 
12-93 
I3-2I 
12-93 

9M9 
12-02 
I3-20 
I*-37 

7-10 

3 

11-17 
12-13 
10-54 
i  i-i  i 

11-98 
n-68 

I  2  'O2 
I  l-lg 
11-94 
II-50 
I2-26 
10-49 
I2-24 

9^4 
IO'O2 

11-61 

10-57 
9-50 

10-84 

10-99 

11-56 

11  -01 

9-17 

8-41 

9-98 
(7-26) 

10-07 

10-93 

10-25 

2333 

10  June    4 

10 

13 
«4 

15 
16 

Mean 

2339 

10  June  30 
ii  June    3 

5 
7 
8 

12 

Mean 

2346* 

6  June  14 

15 

16 

'9 

22 

23 

27 
28 

3° 
July     5 

17 
26 

27 
7  Jan.    1  8 

'9 
23 
June  22 
July     6 

9 
1  8 

'9 
24 

26 
Aug.    2 

9 

8  June  12 

15 
18 

!9 
23 
25 
9  June  17 

"9 
25 
29 
July     i 

20 

Aug.  17 
'9 

20 

Sept.    2 

3 
Dec.  20 
10  May  31 
June     i 

2 

3 
4 

10 

13 
H 
15 
ii  May"  26 
28 
June    3 
5 

54'5° 
16 

54-5° 

19 

43-93 
437i 
44-11 
44-04 
44-02 
44-10 

I5-94 
37 

16 

23-14 

22-50 
22-49 

2O-OI 
22-26 
2I-29 

36-80 

16           16 

24-58 
24-20 

23-63 

17-60 

13           38 

56-25 
56-79 
57-46 

57-58 
56-68 
55-92 

2340 

10  May   31 
June     i 

2 

3 
4 

10 

Mean 

2334* 
7  July     9 

10 
12 
24 

8  June  23 
SO 

Mean 

16 

43^9 

19 

58-59 
58-96 

58-60 

S9'»7 

58-96 

48 

21-95 

45 
12-94 
12-72 

I  2  '60 
U'95 
II-78 

2341 
10  July     2 
H 
«5 

'9 

21 

Mean 

24-14 

16           16 

51-64 
51-82 
5i-37 

56-78 

16           14 

27-63 
(23-02) 
29-80 

2335 

12  July     3 

7 
8 

Mean 

16 

58-86 

20 

12-32 
11-55 
12-17 

I2'OI 

37 

12-40 

50 

54-48 

54''9 
5'"57 
5'"37 

2342 

10  June  24 
July     7 
8 
13 

Mean 

51-61 

16           17 

27-20 
28-29 
27-24 

27-66 
27-28 

28-71 
14           19 

22'l6 

18-80 

2I'2O 
22-97 
24-07 
2177 

2336 

ii  June  15 

20 

24 
July      5 

9 

12 

Mean 

16 

I2'OI 

20 

1  6'6o 
16-55 
16-77 
16-72 
16-69 

34 

52-90 

21 

30-10 

32-12 
32-12 

31-48 
32-56 

29-85 

2343* 

8  June  19 
23 

25 
26 

*9 
July     2 

Mean 

27-53 

16           17 

47-54 
47-81 
48-12 
47-88 

4779 
47-65 

21-83 

16             8 

3875 
39-56 
(3171 
37-65 
38-04 

39-37 

2337 

12  June  23 
July     3 
7 
8 
1  1 

'5 

Mean 

16 

9-00 
8-42 
8-45 
8-72 
8-75 

16-67 

21           41 

3-12 

3-07 
2-99 

4-3° 
5'33 

31-37 

37 

2344 
1  1   June  1  2 
'5 

20 
24 

July     9 
Mean 

47-82 

38-67 

8-67 

376 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
18100 

Groombrid(;e 
Ho. 

Mean  R.A. 
1810-0. 

Mean  N.P.I) 
1810-0. 

Groombridge 
No. 

Mean  R.A.               Mean  X.l'.D. 
1810-0.                         iSio'o. 

Date 
1800+ 

East.         W,-st. 

East.         West. 

Date 
1800+ 

East. 

i6h 

• 

West 

East 

West 

,25.     *•'•    West- 

East.         We»t 

2346*  contd. 

1  1  June    7 
8 
12  June   22 

23 
July     3 

7 
1  1 

'5 
'9 

20 
tl 
26 

Mean 

l6h         2Im 
1                 1 

28°          3' 

'3:37 
13-11 
11-49 
11-28 

12-87 

2352 

10  July  13 
'9 

Mean 

23m 

57-19 
57-29 

37° 

49' 

ti 
41-20 

40-39 

2359* 

7  June  19 

22 

27 
July     6 

12 

19 
26 

Aug.     2 

9 

8  .June  26 
29 
July     2 
10 
1  1 
13 

'5 
26 

30 
Mean 

l6h       28m 

K                                   B 

24-82 

24-28 
2  3  '93 

24-79 

20°        49' 

15-62 
15-11 

16-77 
16-90 
17-51 

15-43 
16-47 

"5-31 
14-91 
16-23 
14-61 
16-14 
14-72 
15-70 
16-40 
16-29 

I5-53 
15-51 

16 

53-84 
53-75 
53-76 

53-48 

57'H 
24 

40 
13-67 

I3-34 
1639 
15-01 
13-20 
(7-67) 

40-80 
37 

'  i  °  i 
10-45 

n-33 
1  1-92 
12-84 

I2'OI 
12-39 

11-81 

2353 

9  June  19 

25 
29 

July  23 
24 
3' 

Mean 

26-54      l6>54 

16           22 

18-37 
18-31 
18-80 
18-51 
18-43 
18-50 

12-11           11-17 

5371 

16 

54'>5 

53-92 

53-84 
53-96 

54''9 

24 

14-32 

4i 

4'«5 
3-86 
1-62 

3-33 
5-70 

37 

2347 
10  June  14 

15 
16 

i? 

20 
*3 

Mean 

20            27 

5-43 
3-35 
6-36 
5-89 
5-81 
6-69 

2354 
i  i  June  i  2 
15 

20 
21 

July     9 
Mean 

24-46 
16           29 

21*22 

21-39 

21-17 
2I-31 
21-22 
21-51 

15-84 

37          21 

51-16 
51-84 

53-99 
53-75 
49-61 

47-22 

2360 

10  May  31 
June    i 
3 
4 
10 

'3 
Mean 

18-49 

16            22 

24-70 
24-24 

24-18 

H'47 
24-41 

5'59 

54-01 
16 

27 

3-57 
3-88 

3'9' 

374 
3-88 

377 

373 
51 

30 

37-06 
35'27 
34'44 
37-22 
35-61 
35-85 

2348* 

8  June  26 

29 
July     2 

10 

ii 
13 

Mean 

47          4i 

40-45 
38-90 
38-63 

38-45 
40-44 
39-30 

2355 
10  June    4 

10 

15 
16 

17 

20 

Mean 

21-30 

16           29 

46-05 
46-15 
46-06 

45-75 
46-03 

45-99 

51-26 

28         46 

32-67 
31-68 

32'99 
3*75 
3^49 
3'-99 

2361 
10  June  14 

\l 

'7 

20 

23 
Mean 

24-40 

16         23 

12-06 
12-68 
12-17 

12*22 
12-15 

(10-69) 

39'36 

13           48 
42-22 

44'54 
43-53 
44-38 
43-81 
44-33 

16 

379 

27 

25-65 
2  5  '47 

25-62 
25-80 
25-69 

18 

35'9' 

II 

38-10 
38-62 
40-52 
39-28 

39'°3 
38-78 

2349* 

7  June  14 
28 

29 
July  12 
8  June  12 
IS 

Mean 

2356 
12  June  22 
23 
July    3 

7 
8 
1  1 

Mean 

46-01 

16           30 

39'°9 
39'29 
39-16 
39-02 
39-14 
39'24 

3*  '43 

42          59 

4974 
48-45 
48-38 
48-14 
47-04 
48-44 

I2-26 

16         23 

13-69 
13-64 
13-70 
13-58 
13-85 
1.3-63 

43-80 

37          59 

8-93 

7-20 

7-42 

7-53 
6-62 
5-03 

2362 

10  June  24 
30 
July     2 

•t 
/ 

8 
13 

Mean 

16 

57-11 
56-89 
56-96 
56-97 

57-04 
56-58 

25-65 
27 

39 

12-07 
12-30 
12-96 
13-14 
H-3i 
(8-5*) 

39-06 
27 

2350 
10  June  24 

3° 
July     2 

7 
8 

«3 

Mnan 

2357 

9  June  19 

25 
July    M 
20 
23 
3' 

Mean 

13-68 

16         23 

53-51 

5379 
53-02 

53-n 

53-51 
53-16 

7-12 

38         10 

18-83 

20-07 

19-07 

16-41 

19-67 
1  8-08 

39-16 

16          30 

50-87 

50-45 
51-32 

48-37 
10         41 

22-86 

24'i3 
22-20 

56-93 
16 

27 

58-95 
58-84 
58-97 

12-96 
47 

9 

54'23 
53-08 
52-61 
5297 
54-09 

2351 
10  June  30 
July     2 

7 
8 

'3 
«9 

Mean 

2363 

12  July     7 
8 
1  1 

Meaa 

2358* 

7  June  29 
July     9 
18 

22 

Aug.     i 
Mean 

53-35 

18-69 

58-92 

53'4° 

•   50-88 

23-06 
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Groombridge            Mean  Jl.  A. 
No.                        iSio-o. 

Mean  N.P.D. 
iSio'o. 

Groombridgc 
No. 

Mean  R.A. 
i8io'o. 

Mean  X.P.U. 
1810*0. 

Groombridge 

No. 

Mean  R.A. 
iSio'o. 

-M.-;ui  N.P.D. 
iSio'o. 

Dute 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 
26' 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 

2364 

i  i   June  12 
15 

20 

24 

July     9 
Mean 

16''      3im 

S                                $ 

3775 
3773 
37-91 

3773 
3778 

50°            2 

r\\ 

7-79 

6-64 
7-68 

7-30 

2370 
10  June     i 

2 

3 

4 
10 

13 
Mean 

l6h             ^m 
2!32 

1-61 
1-98 
rji 

173 
2-52 

32 

35'85 
36-92 

37-10 

3673 
34-62 

33-53 

2371*  ccmtd. 

13  July  12 

17 
18 

«9 

24 
25 
26 

28 

29 
Aug.    2 

7 

9 
14  July  10 
ii 
18 

Mean 

i6h        36m 

*                                8 

50° 

36-26 
36-93 
37-40 

35-66 
36-75 
36-77 
37-39 
35-37 
36-75 
36-48 
36-30 

34-64 
37>2 

36-49 
35-82 

42' 

37-78 

16          31 

42-25 
42-56 
42-64 
42-49 
42-72 
42-24 

7-30 

36       42 

48-26 

47-94 
49-56 
49-56 
48-62 
49-52 

1-95 

16          36 

23-27 
23-19 

23-09 
23-18 
23-11 
23-22 
21-94 
23-31 
23-38 
23-19 

23-27 
23-31 

23-28 
23-34 

50 

36-35 
SSH2 
35-16 

34-94 
35-62 

35^7 

3475 
35-96 
37-27 

36-66 

35*57 
34-68 

3573 
34-33 
35-27 
38-00 
36-18 
35-48 

3575 
36-04 
36-04 
36-29 
35-90 

35-35 
35-84 
35-26 

35'°7 

3579 
42 

33-10 

34'4« 
34-80 

35^7 
33-76 
36-56 
33-40 

33-6i 
33-5° 
35-02 
35-21 

34-89 
35-29 
35"°5 
34-08 

34-66 
35-18 
34-58 
37-07 
33-i6 
35-00 

357° 
34-78 
34-87 
3470 
36-14 
35-5° 
35-23 

2365 

8  June  12 

15 
18 

'9 

23 
25 

M  ean 

237I* 

6  June  1  6 
«9 

22 

23 
28 

3° 
July    5 

1  4 

'7 
26 

7  Jan.    1  8 

'9 
23 
June  14 

»9 

22 

27 
29 

July     6 
9 

12 

24 
26 

Aug.     i 

9 

9  June  25 

10  June  24 

3° 

July     2 

7 
8 

'3 
U 
15 
'9 

21 

23 

Aug.    3 
1  1 
1  1  June  1  2 

!i 

22 

24 

July     5 
9 

12 

24 
25 
27 

28 

Aug.     5 

7 
13  June  21 
July     6 
9 

23-24        *3'20 

16          36 

35-62 
35-52 
34-34 
35''7 
35-09 
34-84 

35-98 
10 

34-83 

38 

32-46 
30-16 
31-67 
29-82 
30-87 
30-84 

42-48 

16          31 

44-65 
45'«5 

44"94 
44-69 
44-92 
45'H 

48-91 

36       41 

20-82 
19-70 
20-78 
19-65 
19-98 
20-83 

2372 

12  July     3 

7 
8 
1  1 
15 
'9 

Mean 

2366 

8  June  12 

15 
18 

'9 

23 
25 

Mean 

35''° 
16          38 

59-81 

60-04 

12 

30-97 

10 

6r68 
60-90 
6i-43 
59-54 
60  62 
61-29 

44-92 

16          33 

4-28 

4-36 
4-81 
4-27 
4-64 
4-84 

20-29 

25        40 
36-13 
35-63 

35-84 

3579 
34-41 
(3i-39) 

2373* 

10  June  13 
H 

!! 

17 
20 

Mean 

2367 

10  May  31 
June    i 
3 
4 

10 

'3 

Mean 

59'93 

16          39 

6-33 
5^9 

5-89 
5-90 
626 

33 

60-91 

57 

23-30 
25-10 
24-93 
25-66 

25-38 
25-11 

4'53 
16          33 

}6'O2 

357° 
3578 
35-68 

3574 
36-13 

35-56 

40           41 

40-90 

4''59 
4^35 
42-89 

4^55 
43-01 

2374 

8  June  26 

Z9 
July  10 
ii 

13 
15 

Mean 

2368* 

8  June  26 
29 
July   i  o 
1  1 
'3 
15 

Mean 

35-84 

16          34 

10-99 
11-38 
1  1-19 

10-87 
1  1  -02 

1  1-22 

42-22 

33          36 

33-21 

33-48 
34-26 
34-19 
33-64 
34-8i 

•    6-07 

16          39 

37-62 
37-65 
38-02 

3775 
37-86 

37-45 

25 

29-41 

2 

58-66 
57'4- 
5774 
59-00 
58-61 
58-99 

2369 

10  June  14 

'5 
16 

17 

20 
23 

Mean 

2375 

8  June  12 

<5 

18 

'9 

23 
25 

Mean 

i  ri  i 

33-93 

3773 

58-40 
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(iroombnili;.- 
No. 

M.'iin  K.A. 
iSio'o. 

Mean  X.l'.l). 
iSio'o. 

Uroombridge 
No. 

Mean 
III 

R.A. 

O'O. 

Mean  N.I'.  I). 
iSio'o. 

Groombridge 

No. 

Mean  U.A. 
1  8  lo'o. 

Mean  N.l'.l). 

iKio'o. 

DaU- 
1800+ 

East.     |    West. 

Ea»i          West. 

Dan 

1800+ 

East. 

West. 

East         West. 

Date 
1800+ 

East.         West 

East         West. 

2376 

10  June  23 

24 
30 

July     2 

7 
8 

i6b        41"' 

*                                8 

15-46 
15-38 
15-41 
15-31 
15-62 
15-48 

47°         24' 

5  9"  10 

59'99 
60-35 

59-56 
60-54 
58-72 

2382 

10  June  13 
*4 

\l 

17 
20 

16" 

S 

44m 

13-82 
13-87 
1273 
13-18 
12-28 
12-65 

11°             52 

53'50 

51-95 
48-16 
50-69 
53-42 
50-25 

2389 

10  Juue  23 
24 
3° 
July     2 

13 
14 

I6b           47m 

H                                 9 

3276 
32-55 
3277 
(32-02) 

32-43 
32-61 

46°        50' 

3o'44 
33-01 
31-90 
30-78 

3373 
33-01 

Mean 

>S"44 

5971 

Mean 

13-09 

51-33 

Mean 

32-62 

32-15 

2377* 
8  June  1  8 
'9 
23 
*5 
26 
20 

16          41 

42-34 
42-40 
42-03 
4171 
42-07 

A  2  '  I  A. 

32            52 

*8'34 
29-14 
29-41 
29-58 
30-04 
28-04. 

2383 

10  June  23 
24 
3° 
July     2 

7 
8 

16 

44 

3''39 
31-61 

3''37 
3i-H 
31-65 

3«74 

47           46 
43-26 

40-68 
42-36 
40-64 
42-06 
42-01 

2390 

8  June  1  8 
19 
23 
*5 
26 

2Q 

16           51 

*7'44 

27-37 
27-08 

27H7 
2772 
27-4.6 

29            19 
51-41 
50-29 

51-37 
52-18 
50-44 

C2-62 

.   ..0  . 

Mean 

31  48 

41-84 

Mean 

42  1  1 

29  24 

Z7  4Z 

51  39 

2378 
10  June  13 
H 
15 
10 

16          42 

5  '47 
5-3i 

4'°7 

5'C  I 

II            56 

29-32 
29-72 
29-23 

2384 

12  June  23 
July     3 

7 
8 
ii 

16 

44 

37-49 

37-27 
37-50 
37-18 
37-44 

32          10 

32-21 

32-22 

3°74 
30-87 
29-83 

2391 

12  July     3 

7 
8 
1  1 

16           51 

43'37 
44-08 

43*79 
±vo6 

12                9 

61-72 

59-87 
64-15 

60-  C  8 

17 
20 

J  J 

471 

+•22 

'•III 
27-95 

Mean 

37-38 

31-17 

15 

IQ 

43-89 

4.V22 

61-29 
62*60 

J* 

*/  uv 

Mean 

4-90 

28-51 

2385 

16 

45 

47           35 

Mean 

43-57 

61-70 

10  July     7 
8 

4''5 
4-29 

45  77 
45-16 

2379 
10  June  1  3 

16          43 

13-08 

II        58 

2OM  7 

Mean 

4'22 

45-47 

2392 

10  June  13 

16           51 
;i-2i 

47           « 
i6'^7 

H 

'5 
16 

17 

20 

12-91 

13-14 
13-63 
12-65 
12-85 

37  T/ 

42-97 
40-l6 

(4572) 

42-45 
38-68 

2386 
13  June  12 

21 

July     6 

16 

15-27 

I5-59 
H"95 

45 

26             16 

48-16 

48-05 
47-83 

'4 

11 

17 

20 

5I-47 
51-12 
51-51 
51-26 
51-27 

20-94 
17-68 
18-17 
15-91 
19-13 

Mean 

13-04 

4075 

9 
ii 

'4  98 
1478 

46  77 
46-05 

Mean 

5i-3i 

18-03 

12 

14-91 

47  39 

2380 

16          43 

43          40 

Mean 

15-08 

47-38 

2393 

16           52 

27           35 

8  July  10 
1  1 

13 
26 
28 
30 

40-72 
40-85 
40-82 
40-89 

4i'°9 

48-80 

49>7 
4970 

49'34 
46-55 
4.7-28 

2387 
13  June  12 

21 

July     6 

16 

4''53 

42-02 
41-69 

A   I  '*  8 

45 

26             8 

18-75 
18-42 
19-94 

IQ'J7 

10  July   13 
14 
19 
23 
Aug.    3 

53-63 
54-02 
53-96 
54-12 

54'27 

46-25 
47-8o 
45-82 
47-04 
45'36 

T*   T° 

1  V  T  / 

Mean 

A  O-R7 

.  o.  r  _ 

41  33 

17  1  1 
18-72 

54-00 

46-45 

4°  °i 

4»  52 

41   55 

yiRt 

•tf\                          JO 

Mean 

41-60 

1874 

10  July   15 
18 
'9 

21 

23 

Aug.     3 

10             43 

46'73 
46-89 

467  5 
47-01 
4640 
46-52 

40            14 

1  1  -66 
13-61 
11-68 
10-96 
11-64 
12-69 

2388 
1  1   June  1  2 
'3 
•5 

20 
24 

16 

15-06 
15-09 
14-81 
14-89 
14-83 

46 

15            46 
12-99 
11-66 
14-24 
11-28 
12-56 

2394 

10  June  15 
16 

I- 
20 

23 
24 

16           53 

41-96 

42'35 
41-88 

41-98 
42-12 
42-08 

50          37 

3-17 
S'»4 

3-74 
4'39 
5-55 

4'7  ' 

Mean 

4672 

12-04 

Mean 

H'94 

12-55 

Mean 

42-06 

4'45 
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Groombridge 
No. 

Mean  R.  A. 
1810-0. 

Mean  '. 
181 

T.P.D. 

O'O. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D 
iSio'o. 

Groombridge 
No. 

Mean 
iSi 

R  A. 

o'o. 

Mean  ] 
181 

f.P.D. 

0  O. 

Date 

,      1800+ 

Eas-.     i     West. 

East. 

West. 

Ditf 
1800+ 

I 
East.     '    West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2395 

10  July  13 

'4 

'9 

23 
Aug.    ? 

i6h        54ffi 

27-33 
27-68 

27M-3 

27-45 

27'3Q 

27° 

20' 

10-63 
12-08 
10-17 

9^6 
0-82 

2402 

10  July  14 

19 

23 
Aug.    3 
10 

i6h        56'" 

a                      a 

18-30 
18-54 
17-99 
18-31 

l8-tq 

19°            14' 

20-85 

'975 

'973 
1878 
20-86 

2410 

12  June  23 
July     7 
1  1 

21 

17" 

I 

(jm 

2-76 

3-18 
2-85 
3-29 

15° 

14 

'7-47 
16-31 
17-30 
16-70 

.  £.- 

, 

Mean 

lP."»« 

3  02 

16  95 

27  40 

10  53 

19  99 

2396 
8  June  1  8 
23 

2  C 

16           55 

0-51 
0-29 
o'z6 

24 

34 

25-41 

27-08 

24.  C  I 

2403 

13  July  17 
18 

16          56 

5879 
58-91 

22            17 

25-6-2 
24-91 

2411 

i  i  June  12 
'3 
15 

2O 

17 

7-49 

7-09 

7-44 

7'OJ 

0 

16 

18-92 
21-97 

2  I  "6  I 

18-15 

35 

26 
20 

1-14 

O'7I 

26-70 
27-61 

Mean 

58-85 

25-27 

24 

Julv       Q 

7-26 

20-15 

2  1  •  7  T 

July   10 

O'lO 

26-32 

2404 

16          57 

16          47 

12 

20-I4 

Mean 

0-50 

26-27 

1  1  June  1  3 

24-45 

17-45 

Mean 

7-26 

20-32 

2397 

o  June  19 

16           55 

30-76 

24 
I  2*2Q 

40 

'5 

20 

24 

24-56 
24-54 

15  90 
15-01 

15*54 

2412 

13  June  12 

17 

8-87 

0 

20 

9-66 

32 

29 

July     i 

20 
22 
23 

30-58 
30-56 
30-97 
30-45 
30-76 

15-53 
14-62 

H'53 
12-86 
16-67 

.Mean 

2405 
12  June  23 

24-42 

16          58 

3i-34 

15-98 

15          25 

'•44 

July     6 

9 
1  1 

12 

'9 

8-69 

8-32 
8-46 

8-57 
839 

9'34 
6-96 

7-63 
9-00 
10-99 

Mean 

30-68 

14-42 

July     3 

7 

3°  9° 
30-64 

4  42 
1-17 

Mean 

8-55 

8'9? 

21O8 

16           55 

TA 

18 

30-57 

2-03 

10  June  24 

31-84 

*1 

54'97 

Mean 

30-88 

2-27 

2413 
12  June  23 

17 

I 

1  1-25 

15 

25 

6  I  *7O 

3° 
July     2 

7 
8 

30-88 

31-38 

30-60 
Ji'77 

60-31 

55-67 
58-69 

58-38 

2406 

10  June  23 
24 

16          58 

55-98 
^l 

14           18 

53-48 
5170 

July     3 

7 
8 
ii 

11-49 

1177 

10-76 
"73 

62-41 

5678 

63-92 
57-94 

Mean 

31-29 

57-60 

30 
July     2 

56-06 
56-23 

53-3° 
5098 

Mean 

1  1-40 

60-57 

2399 

8  June  1  8 

16          55 
S**ia 

33 

I 

4.4.  'A.  8 

7 
8 

55-83 
56-19 

51-42 
52-00 

2414* 

17 

i 

35 

16 

'9 

23 

53-15 

52-88 

44  '6 
4.5-28 

Mean 

56-14 

52-15 

7  July  19 
24 

2474 
24-63 

31-27 

3r6s 

26 

29 

53-38 
52-95 

53-3I 

43-30 
42-20 
4272 

2407 

13  July   12 

T  Q 

16          59 

12-94 

20          44 
22-15 

Aug.    9 
29 
8  June  1  8 
19 

24-24 

24-27 
H-O4 

31-42 
31-69 

30-45 
3.0-60 

Mean 

S  VI3 

4.V36 

23 

24-33 

30-19 

\/r 

25 

H'44 

3  I  "OQ 

2AOO 

l6             55 

16 

27 

13-02 

21'23 

26 

29-56 

1  1  July  24 

25 

27 

53'9' 
53-54 
52-93 

(20-25) 
26-88 
25-50 

*•$ 

2408 

10  June  13 
H 

16          59 

18-59 
18-23 

45          55 
25-08 
23-69 

29 
10  June  17 
20 
23 

3IH9 
29-98 

3I-43 
30-64 

Mean 

53-46 

26-19 

•5 

16 

1  8  'oo 

24  99 
27-49 

Mean 

24-38 

30-88 

2401 

16          55 

22 

13 

'7 

20 

1777 

25  55 
25-49 

13  June  12 
July     6 

56-28 
557i 

47^6 
45-98 

Mean 

18-19 

25-38 

2415 
8  July   10 

*7 

35-04 

49 

J3 

45-61 

9 

1  1 

12 

'7 

5572 
55-83 
55-65 
55-66 

44-76 
45-12 

44'  '3 
47-45 

2409 

1  2  July   1  1 

21 

16          59 

55-25 
5479 

15           7 
56-1  1 
58-46 

13 
IS 
26 

35-09 
35-24 
35^5 

45-99 
48-66 

46-24 
45-02 

Mean 

55-81 

45-82 

Mean 

55-02 

57-29 

Mean 

35-16 

46-30 
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Groombridgr 
No. 

Mfau  K.A. 
iSio'o. 

Mean  . 
ill 

f.P.D. 
o'o. 

Groombridge 
No. 

M'1  in  K.A. 
iSio'o. 

..leau  N.P.D. 
1810-0. 

Groonibriilce 
No. 

Mean  R.A. 

iSio'o. 

Mean  1 
181 

I.P.D. 

3"O. 

Data 

1800+ 

Kast.         West 

East 

West 

Date 
1800+ 

East         West. 

East         West 

Date 
1800+ 

East         West 

East 

West 

2416 

13  July     9 
1  1 

17 
18 

55-I5 
55'°7 

55-21 

28° 

24-56 
25-66 
26-54 
25-68 

33 

2422* 

6  June  13 

27 
July     5 
26 
Sept    8 

17"        5m 

50-90 
51-90 

7°       40' 

13-61 
14-23 

u-88 
(  8-6*.} 

2426 
1  1  July    9 

12 

24 
*5 

j«h             ym 

8                              B 
4-89 
472 
5-24 

4-QO 

50° 

1172 
10-79 
10  90 
1  1-04 

9-QQ 

47' 

.,••/;. 

X 

V  °  ut' 

55  22 

25  'i 

26 

13  09 

492 

2417 

13  July   12 

17 

17            4 
1  1*90 
11-85 

28 

4374 
45-77 

26 

July   10 

12 

18 

26 
Aug.  29 

5174 
52-67 

52-69 

1  3  '*• 
12-96 

I3-I3 
I5-55 

12-33 
12-66 

2427 
10  July   13 

17           7 
44-43 

4.4/4.0 

14 

26 

45-93 

Mean 

H-88 

44-76 

30 

Sept.    7 

14-59 

'9 

23 

44-24 

A  A  "7  2 

45''7 

AC'J.7 

A2-86 

2418 

17            4 

16 

32 

Mean 

51-40     52-37 

12-73       13-46 

AUB-      3 
10 

44  43 

44-18 

4  ^  *O2 

10  June  23 

24-92 

37H7 

2422S.P. 

17           5 

-  7          40 

Mean 

44-40 

4472 

24 
3° 
•'uly     2 

7 
8 
1  1   June  1  2 
•3 

20 

25  59 
25-83 
25-58 
25-07 
2586 

33-62 

34-33 
30-20 

35-06 
35-11 

34'4° 
3376 
35-30 

6  Dec.  21 
25 

29 

7  Jan.     3 

18 

23 
25 

51-9* 

9-61 

1  2'2O 
12-47 
I3-04 
11-80 
II-O4 
I4-2I 
12-43 

2428* 

6  June  28 
July     7 
'7 

27 

17           8 

15-48 

14-88 

24 

3-30 

3-18 

3 

4'33 

Mean 
2419 

25-48 
17           5 

32-72 
12 

35-18 
4 

Feb.      I 

'5 

Mar.  13 

'5 

12  09 

1  1  -6  1 

1073 
13-52 

18 
Sept.    6 

27 
Oct.     6 

'5  57 
15-60 

'5'55 

oo 
3-69 
(  6-25) 
1-26 

4-62 

12  July     3 

7 
8 
1  1 

21 

22-70 
21-81 
21-34 
21-65 

40-03 

42-07 
38-85 
4079 

Mean 

2423 

13  June  12 
July     6 

51-92 

17           5 

55-46 
cc-iq 

12-28       11-91 

28          36 

3-87 

7  Jan.    19 
July    6 
9 
«9 

Aug.  1  6 
Sept  i  o 

16-02 

2  74 

4-42 
3-64 
2-25 
1-81 
3-62 
vco 

Mean 

21-88 

39-92 

9 
1  1 

7 
55-56 

cc-jq 

4-09 
3-84 

10  June  13 

J    >7 

3-5' 

2'17 

2420 

17             5 

16 

25 

12 

17 

55-45 
55-16 

5-31 
4-70 

1  0 

2-92 
3-4' 

10  June  23 

22-39 

45-49 

Mean 

55-37 

4-21 

7 
a 

7' 

24 
3° 
July     2 

7 
8 
ii  June  12 
13 

20 

22-97 
22-54 
22-58 
22-68 

22-74 

43-83 
42-48 

44-77 

44-46 
46-81 
43-62 
43-75 
43-97 

2424 
10  July    13 
H 
'9 
23 
Aug.    3 

17            6 

2371 
24-22 
24-19 
24-18 
24-09 
24.-  1  8 

14          30 

50-37 
48-05 
49-76 
48-63 
47-69 

H 
•9 
23 
Aug.  ii 
1  1  June  1  2 

15 
16 

4-38 

3-24 
2-13 

o-74 
4-05 

2'22 
0-67 

Mean 

i  i  -£8 

22 

43  °9 

44  °8 

Mean 

Z4 

3-05 

24  09 

49  27 

July     5 

3-12 

2421 
10  June  13 
H 
15 
16 

'7 
20 

17           5 

48-32 
48-31 
48-30 
48-63 

48-10 

48-24 

48 

2 

6-90 

5'43 
6-6  1 
9-0  1 
7-04 
674 

2425 

10  June  13 
H 

'7 

20 

17           6 

36-66 
36-71 
36-83 
36-97 
36-48 
36-42 

46               2 

28-85 

26-35 
27-99 
28-42 

2875 

9 

12 

'9 

24 
25 

27 
28 

Aug.     5 
7 

3-42 
2-85 
4-41 

3-49 
3-22 

4-96 
3-48 
3-20 
4-22 
T£I 

Mean 

48-32 

6-96 

Mean 

36-68 

27-99 

26 

3-06 
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Groombridge 
No. 

Mean  R.A. 
i8-o'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West 

East. 

West. 

Date 

1800+ 

East.          West 

East.         West 

Dat.- 
1800+ 

East.         West 

East.         West. 

1 

3428*  cantd. 

ii   Sept.    5 
6 

7 
8 

9 

Mean 

17"          8m 

s                        s 

24° 

2-25 

3-85 
3-88 

3-35 

I'57 

3 

2435 

10  June  17 
20 

23 
24 

30 
July     2 

i 

Mean 

17"       i5m 

8                    a 

29-76 
29-60 

29-99 
29-78 

2979 
30-04 

29-87 

49°        49' 

52:4o 
53-20 
54-62 
54-10 
55-47 
55-04 
55'3> 

2441 

10  June  30 
July     2 

7 
8 

13 
H 

Mean 

I7h          22m 

S                            B 

50-90 

50-97 
50-77 
51-07 
50-90 
5''3* 

20°              I' 

35/:32 
35-i6 
33-8i 
34'22 

34-37 
35-68 

15-35      15-68 

17             9 

46-01 
46-18 

44^9 

3-26 
12 

3-24 

8 

8-23 
4-24 
5-82 

50-99 

17             24 

I9-83 
19-40 

'9'53 
19-65 

I9H9 
1975 

3476 

50          58 

S'47 

8-94 
7-07 

7-99 
7-49 
6-74 

2429 
12  July     3 

7 
8 

Mean 

*9'83 

17          17 

38-90 

39-09 
3873 
39-06 

39-09 
39-02 

54-3i 

51           14 

21-97 
21-78 
21-99 
20-74 
21-90 
22-13 

2442 
i  i  June  20 

22 
24 
25 

July     9 

12 

Mean 

2436 

10  June  20 
23 
24 
30 
July     2 
7 

Mean 

4573 

17          10 

55-43 

55-63 

55-32 
55-43 
557' 

26 

25-14 
25-89 
26-70 
24-99 
24-46 
27-99 

6'io 
54 

2430 

9  July  31 

Aug.    4 
17 
19 

20 

Sept.    2 
Mean 

19-61 

17           26 

8-7* 

8-71 
8-84 

8-81 
8-69 
8-82 

8-85 

8-58 
8-91 

7-28 

37          33 

10-53 
11-65 

11-20 

10-81 
11-92 
11-09 
11-81 
11-72 
10-99 
1178 
12-65 
11-37 
1171 

n-47 
9-63 
10-23 
8-51 
9-05 
9-89 
989 
11-38 
11-96 
11-18 
n-59 

II'IO 

10-52 

(15-09) 
10-67 
11-43 

io-45 
11-18 
iri8 
10-75 
11-65 
11-58 
12-16 
"•59 

I  I  -02 
9-5I 

10-68 
1274 

I  I  -01 

10-72 

io-43 
1  1-24 

38-98 

17          19 

13-15 
13-33 
12-77 
1271 
12-28 

13-45 
12-92 

21-75 

18            o 

50-36 
48-74 
47-62 
48-86 
48-48 
48-90 
48-78 

2443* 

6  July     5 
ii 

17 
26 

27 
Aug.  1  6 
18 

22 

Sept.    6 
Oct.    12 
7  Feb.     9 

23 
June  27 
28 
29 
July     6 
10 

12 
|| 

!9 

24 

Aug.     i 

9 
Sept.  19 
26 
8  Jan.     3 
July  10 
ii 
'3 
15 
26 
30 
Aug.     i 

6 

7 
8 

H 

20 

9  June  29 
July     i 

20 
22 

23 
3i 

2437 
9  July   31 
Aug.  17 

19 

20 

10  June  14 

15 
16 

Mean 

55-50 

17              12 

I  -06 
1-16 

0-77 
0-64 
1-07 
0-76 
0-59 

25-86 

50 

59 

13-56 
13-92 
10-72 
13-30 

1379 
12-82 

14-24 

2431 

10  June  14 

«5 

17 

20 

23 

24 
30 

Mean 

12-99       12-88 

17             21 

15-40 
15-61 
15-68 
15-16 
15-32 
16-45 
16-22 

48-90      48-72 

19            i 

47-5i 
49-41 
47-40 
4675 

49-09 
46-02 

47-57 

2438 

10  June  14 

15 

16 

17 
20 

23 
24 

Mean 

0-86 

17            13 

47-34 
46-82 
46-72 
46-62 
47-I9 

29 

13-19 

4 

54^5 
53-45 
5073 
51-87 

52-43 

2432 

10  July     8 
13 
H 
-       '9 
23 

Mean 

15-69 

17              21 

41-49 

41-24 
40-68 

*i'3» 

40-5  1 
41-25 

47-68 
20            3 

58-98 

58-60 

56-99 
56-81 

58-40 
55-00 

2439 

10  June  30 
July     2 

7 
8 

13 
H 

Mean 

46-94 

17            14 

12-16 
1  1-90 

I2-2O 
I2'OO 
I2'2O 

29 

52-55 

7 
30-32 
28-54 
32-22 
29-64 
28-30 

2433 

10  July     8 
13 
H 
'9 
23 

Mean 

41-08 

17              21 

42-33 

42-50 
42-36 

42-69 

57-46 

41          34 

29-60 
32-25 
30-60 
30-97 
30-70 
3i'5i 

I  2  '09 

17                   14 

59-47 

59-34 
59-67 

5974 
59-67 

5970 

43 

29-80 

34 
1-79 
1-19 

2-OO 
2-25 
I-Og 
2-95 

2440* 

8  July  15 
26 

30 
Aug.     i 

4 
6 

Mean 

2434 

8  July   1  5 
26 

3° 
Aug.     i 

4 
6 

Mean 

59-60 

1-88 

42-47 

30-94 
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Groombridge            Mean  R.  A. 
No.                        1810*0. 

Mean  N.P.D. 

iSio-o. 

Groombridge 
No. 

Mean  -R.  A. 

iSio'o. 

Mean  N.P.I.). 

iSio-o. 

Groombridge 
No. 

Mean  R.A. 

i  Sin  o. 

Mean  N.P.D. 
igio'o. 

*££.              East. 

West 

East. 

West. 

Date 
iSoo-j- 

East         West 

East. 

West. 

Date 
1800+ 

East 

West. 

East. 

West 

2443*  eontd. 

9  Aug.  17 
'9 

20 

27 

Sept.    2 

3 
Dec.   i  o 
1  1 

10 

10  June  14 

15 
16 

17 

20 
23 
24 
30 

July     2 

7 
8 

'3 
H 

'9 
23 
Aug.    3 

10 

1  1 

Sept.    2 
8 

9 

10 

26 

3° 
Oct.     4 

7 
8 
n  July     5 
9 

12 
'9 

24 
25 
27 
28 

12  Jan.      i 
June  1  3 

>5 

22 

23 
28 

Dec.     8 

'3 
13  July  ii 

12 

•5 

18 

'9 
24 

26 

28 
29 
Aug.    4 
7 
9 
«3 

17" 

26"- 

37° 

12-10 
10*49 
10-50 
11-23 

8-57 
10-09 
10-70 
9-92 

\0'OO 

11-75 
9-43 
8-83 
1171 

11-37 
10-94 

11-67 
io'6i 
10-64 
11-17 

10-77 
11-55 

I  I  -01 

n-66 
10-69 
11-03 
12-05 
12-88 

33' 

n 

11-19 

11-86 
12-56 
10-45 
11-24 
11-13 

8-37 
9-85 
8-84 
1  1-72 
10-43 
11-99 
11-80 
11-26 
12-09 
10-82 

(4-30) 
1  1-29 
11-27 
9-70 
12-18 
9-23 
10-15 
11-14 
10-80 

lO'IO 

1  1-46 
io-  1  6 
12-30 
9-84 
9-13 

10-03 
10-42 
10-32 
9-61 

12-11 
I3-03 
I  I  -2  I 

2443*  <wntd. 

13  Aug.  15 
16 

«7 
20 

Sept.    2 

I 

'4 

16 

'7 

'9 
20 
14  July  io 
ii 

17 
18 

23 

*4 

30 

3' 
Aug.    8 
15  Dec.   17 
24 

Mean 

17"          26'" 

B                              • 

37° 

10-29 
11-40 
1  1  -20 

"'53 
11-93 
11-44 
10-42 
11-07 
10-90 
12-58 
11-32 
11-38 
10-90 
1071 
12-09 
12-99 
10-19 
10-62 
11-27 
1  1-07 
ii-35 

I2'I2 
10-53 

33 

M 

2448 

io  June  23 

24 
30 

July     2 
7 
•3 

'4 

Mean 

I7h 

8 

31'" 

40-54 
40-04 
40-27 
39-96 
40-10 
39-89 
40-20 

41° 

54:53 
56-36 

5672 
57-03 
54-99 

17 

52-28 
51-58 
52-12 
51-87 

40-14 
31 

47 
1-07 
1-62 
0-42 
0*32 

557' 
3 

2449 
1  1  June  20 

22 

25 
Mean 

51-96 
17 

32 

20*25 
20-45 
20-47 
20-48 
20-50 
20*69 

0*86 
46 

17 
10-68 
8*40 
8-96 
8-n 

2450 

io  July  1  8 

21 

Aug.     3 

10 

ii 

Mean 

8-7*        877 

17            27 

6-10 
6'oo 
6-06 

5-85 
6-08 

5  '97 

II-I3 
48 

10*89 

36 

56-45 
55-4* 
5578 
54-86 
56-65 

2444 

12  July     3 

7 
n 

20 
21 

Aug.  15 
Mean 

17 

20-47 

32 

44-48 
44-53 

21 

8-90 

44 
40*28 
40*98 

4'  '45 
40-76 
40*50 
41*01 

2451* 

8  July  io 
n 
13 
'5 
3° 
Aug.     i 

Mean 

6-01 

17            28 

26-32 
26-46 

26-24 

34 

40 

S4'4' 
54-06 

54-46 
54-27 
53'42 

2445* 

7  July    9 

12 

18 

•9 
Aug.     i 

Mean 

17 
2-43 

275 
2-40 
2-89 
2-35 

44'  5' 
33 

27 
41-52 
42-41 

4I-55 
40*83 

4277 
42-62 

40-83 
58 

2452 

9  June  29 
July  20 

22 
23 
31 

Aug.    4 
Mean 

26-34 

17            28 

3170 
3I-93 

31-64 

34 

54-12 

41 
36-50 
36-15 

35-93 
36-36 
36-25 

2446* 

7  July     9 

12 

18 

'9 
Aug.     i 

Mean 

2-56 

17 

33"«9 
33-07 

3279 
32-80 

33 

33-11 

32-88 
33''4 

4I-95 

27 
13-16 
13-51 
12-80 
14-96 

25 

1  1-96 
877 
10-74 

2453 
9  Aug.  17 
'9 

20 

Sept.    3 
io  June  16 

17 
20 

Mean 

3176 

17            31 

34-00 
33-93 

36-24 

41           24 

55-57 
55-16 

2447 
10  July   13 
H 

Mean 

33-97 

55-37 

32-96 

33-04      13-61 

10*49 
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Groombridge 

No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Meau 
III 

R.A. 

O'O. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Meau  K.A. 

iSio'o. 

Mean  ] 
ill 

J.P.D. 
o'o. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.         West. 

East. 

West. 

2454 

10  July   1  8 

'9 
23 
Aug.     3 

10 

ii 

17"       33m 

S                                 8 

5171 

51-45 
51-61 
52-00 

5'74 
5I-93 

45°       53' 

37/:>7 
32-69 

34-25 
35-21 

37'3° 
36-33 

2459 

10  June  17 
23 
24 
3° 
July     2 

7 

17" 

a 

37m 

28-16 

27-92 
27-92 
27-88 
27-86 
27-61 

45°         49' 

35'6i 

35-97 
34-56 
38-02 

37-59 
36-21 

2465 

10  June  17 
23 
24 
30 
July     * 
7 

17"        39m 

9                                   8 

42-25 

42-39 
42-08 
42-48 
42-16 
42-31 

50° 

35' 

57/:3i 
57-35 
54-35 
56-84 

59-24 
57-94 

Mean 

5174 

35-49 

Mean 

27-89 

36'33 

Mean 

42-28 

57-17 

2455* 
7  July     6 

10 

24 
Sept.    6 
10 

12 

17          34 

6-53 
6-66 

6-25 

43          53 

12-46 
12-89 
1  1-69 
14-44 

IO'24 

13-26 

2460 

9  June  29 
July  20 
23 
3i 
Aug.  17 

'9 

17 

57-57 
58-09 
58-09 

58-48 
57-9i 

37 

15          39 
41-94 

39-28 
39-84 

39-52 
39-00 
40-26 

2466 

1  1  July     5 
9 

12 

19 
24 

17              41 

47-99 
47-54 
47-85 
47-90 
47-67 

49 

2174 
21-60 
21-97 

22'2I 
21-84 

57 

8 

11-25 

Mean 

58-03 

39-97 

Mean 

47-79 

2I-87 

]  I 

I  2'IA. 

20 

21 
26 

Aug.  15 

17 

18 
'9 

12-34 
i3'°4 
12-44 

12-77 

13-19 
13-03 

13-58 

2461* 

6  June  30 
July     5 

7 
H 
17 

17 

4-29 
4-32 

38 

4-42 
4-19 

4'55 

21            9 

20-93 
21-55 
19-88 

i8'53      • 
18-94 

in'j  R 

2467 

12  July     3 

7 
ii 

20 
21 

17              42 

2-48 

2  'H 
2-62 
2-53 
2-63 

42 

19 

0-88 
1-24 
1-14 
073 
1-38 

22 

12-50 

M-32 

*7 
Aug.  1  6 

4-61 

19  40 
I9-I3 

Mean 

2-52 

1-07 

27 

Sept.     I 
6 

7 

13-08 

13-09 

12-60 

12-93 

'7 
7  July  24 
Aug.    i 

2 

9 

^pnt       ft 

4  47 

5-18 

19  57 
20-15 
19-62 

I9-57 
18-93 

IQ'7  1 

2468 
1  1  July  1  2 
24 

17           42 

12-40 
1  3-06 

50 

41-9* 
39-13 

4 

Mean 

6-48 

12-53 

7 

20-05 
2O*4.O 

Mean 

i2'73 

40-53 

2456 

17          34 

9          42 

12 

22-53 

7  June  1  8 

8-80 

41-32 

Mean 

4-37 

4'59 

19-13      20-30 

2469 

17           42 

45 

49 

1  A   '62 

2 
26 

Aug.    9 

22 
29 

977 
9-38 
8-64 
8-79 

jy  *y 

(48-37) 
39-93 
40-63 
39-72 

2462 
ii  July   19 
24 

17 

34-10 
33-65 

38 

49          51 

19-59 

17-93 
20-78 

19 

Aug.     5 

10 

ii 

*J   7T 

23-85 
24-04 
24-09 
24-28 

34-S4 
36-88 

35-I7 
34-70 

9,nc 

25 

34  UJ 

2  C  •  I  8 

24  04 

35  I8 

33  93 

19  43 

2457 

10  June  23 
24 
30 
July     2 

7 

17          34 
53-13 

52-35 

53-03 
52-65 
C2-8? 

46      25 

47-97 
50-29 
48-63 
48-11 

4.7-Q8 

2463 

10  July   13 
23 
Aug.     3 

17 

38 

51-0.7 
50-64 
5«-38 

50          55 

27-58 
28-50 
26-17 

2470 
12  July     3 

7 
ii 

20 

17           42 

53-38 
53-24 
53-'7 
53-37 

42 

20 

52-21 

50-44 

53-50 
5,  -81 

•5 

52'57 

46-65 

Mean 

5''°3 

27-42 

21 

53-42 

50-97 

Mean 

5277 

48-27 

2464 

17 

39 

51               2 

Mean 

53'3* 

5i79 

2458 

1  1  July     5 
9 

12 

24 
25 

17          35 

"579 
15-31 
15-12 
15-88 
15-46 

48        14 

44-12 
44-I7 

4179 
41-91 

42-26 

10  July   i  3 
'4 
'5 

18 

'9 

23 
Aug.     3 

34'43 
34-62 

34-38 
34-4i 
34-45 
34-14 
34-63 

14-68 

15-55 
14-91 
14-29 
14-97 

I2'I2 

H'47 

2471 

12  Aug.  17 
18 

19 

20 

17          44 
3'6o 
3-11 
3-11 

2-98 

47 

58 

56-33 
58-27 

59-41 

58-97 

Mean 

15-52 

42-85 

Mean 

34'44 

H'43 

Mean 

3-20 

58-27 
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Grooinliiidge             Me;m  K.  A. 
No.                      1810-0. 

Mean  N.  I'.D. 
iSio'o. 

(!rooMiliri'.l}'<! 
No. 

Mi-ati  K.A. 
1810-0. 

Mc:m  N.P.D 

iglO'O. 

Grooinbridge 
No. 

Moan  U  A. 
iSio'o. 

East.         West. 

Mean  N.P.D. 
iSio'o. 

Dat.- 
,800+               •«*. 

.  West. 

East. 

\V     :. 

Onto 

iSoo+ 

East. 

West. 

East 

W.>st. 

DftfB 

1800+ 

Bist.         West. 

2472 

9  .lunc  29 
,hiljr  20 

22 
23 
31 

Aug.    4 
Mean 

2473 

IO  June  24 
30 
July     2 
7 
13 

Mean 

I71' 

32-40 
3^34 
3^43 
32-66 
32-64 
32-34 

A  A  '" 

44 

• 

39' 

9"  1  9 
10-05 
976 
11-16 
9-95 

IO'2I 

IO 

2478 

1  1  July    9 
'9 
25 

Mean 

I71' 

49-50 
49-00 
49-60 

45m 

i 

41° 

57V 
57-60 

5775 

32 

2485 

12  July     3 

7 
1  1 

Mean 

17"        48°' 

N                                    • 

11-58 
1I-3I 
11-94 

47°         18' 

43-;o 
44'45 
43'3-f 

49'37 
17 

45 

54'38 
53-88 

54^5 
54-38 

54''4 

54-04 

5778 
49 

58 

12-45 
9-06 
10-97 
8-68 
10-07 

9-44 

1  1  -6l 

17          49 
14-32 
14-41 

43-76 

44          24 
35-26 
35'4' 

2479* 

10  June  24 
30 
July     2 

7 
'3 
15 

Mean 

2486 
10  Aug.    3 
5 

Mean 

32>7 
17 

45 

+;1! 

4-36 
4-08 
4-12 
4-22 

IO'O5 

49 

52 

23-65 
25-J7 
24-45 
22-85 

24-99 

H'37 

17          49 
16-54 
16-52 

35'3-f 

44         44 

46-74 
47-62 

2487 
10  Aug.  10 
ii 

Mean 

17 

54-18 

46 

21-13 
20-94 

2  1-04 
20-96 
21'II 

47 

IO-I  I 

5 

35-26 
30-54 
34-26 
35-28 
3I-93 

17 

5-93 

5-50 

5-62 

5-86 
.5-44 
5'37 
5-53 
5-32 
5-50 

4-19 

45 

5-32 
5'55 

4i 

55-66 

57-99 
57-80 

56-76 

57-99 
57-23 
57-55 
55-67 
577° 
56-92 

24-22 
32 

56-24 
58-65 

2480 
12  July     3 

7 
1  1 
20 

21 

Moan 

2474* 

9  An-    i- 

20 
27 

Sept.    3 
10  Jinn-  17 

23 
ii  July     5 

9 

'9 

24 

25 

27 

Mean 

16-53 

17          50 

I4-73 
15-05 
15-17 

H73 

47-18 

33           5 

38-84 

38-59 
39-50 
36-18 

377i 
38-34 
3789 
36-82 
36-25 

37-83 
37-04 
36-88 

38-55 
3772 

37-05 
38-50 
3678 
39-21 
38-12 

39-86 
38-80 
36-78 
38-67 
37-24 

38-67 
39-14 
39-z6 
38-90 
38-33 
39'95 
39-04 

38-59 
39-20 

39-12 

37-69 
37-90 
39-27 
38-21 
37-38 

3879 
37-91 

37-83 
38-05 
37-24 

2488* 
6  Aug.  1  6 

'7 
Sept.     6 
7  July  1  8 

'9 

24 

Aug.      2 

16 

29 
Sept.    7 

12 

12  June    7 

9 
13 
'4 
23 
28 
July     3 

8 
ii 

'9 

21 
26 

Aug.  15 
17 
'9 

20 
22 

24 

27 

Sept.    i 
6 
7 

12 

13 
H 

13  July     6 

9 
ii 

12 

«7 
18 

'9 

17 

45-40 
45-34 
45-42 
45-50 
45-6° 

2I-04 
46 

43 
4-13 
5-16 

4'37 
3H8 
4-38 

33*45 
18 

2481 

II  July  27 
28 
Aug.    4 

5 
7 

Meau 

5-56 
17 

S'44 

45 
20-61 

2O"}  I 

57-13 
17 

57-45 

45 

43-17 

40-4; 

43"<9 
41-90 

43-I9 

45-45 

17 

56-52 
56-51 

5^-39 
56-63 

46 

4-30 

43 

24-46 

24-85 
27-11 
25-60 

28 

2475* 
7  Aug.    9 

22 
30 

Sept.    6 
7 

Mean 

2482 

1  1  July  28 
Aug.    4 
5 

7 

Meau 

20-56 

45 

20-60 
20-47 

21-31 
21-34 
21-44 

6 

42-38 

32 

24-35 
23-80 

23-54 
23-47 
24-17 
23-22 
.24-40 

56-51 
17 

t 

47 

3-75 
3'73 
370 

3-38 
3-42 

25-51 
47 

44 

29-02 
30-81 

29-94 
28-04 

28-41 

2476             17 
7  July     6 

10 
12 

'9 

24 
26 
Aug.  29 

2483 

12  July  26 
Aug.     i 

'5 
'7 
'9 

Mean 

17 

3-60 

47 
7-18 
7-29 
7-43 
7-26 

7-24 
7-I4 

49 

29-24 

56 

55-93 
57-58 
57-84 
54-37 
58-46 
56-24 

Mean 

17 

21-03 

45 
22-48 
21-91 

17 

*3'8> 

45 
10-74 
11-74 
11-38 
12-71 

2484 

10  June  24 

3° 
July     2 

7 
13 
•5 

Mean 

2477* 
7  Aug.    9 

22 

3° 
Sept.    6 

Mean 

22-20 

1  1-64 

7-26 

5674 

1474*  and  2478.     On  July  19  and  25  only  one  set  of  microscope  readings  was  taken  for  the  place  of  both  of  thes*  stars. 
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LEDGERS  OF  GROOMBRIUGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridee 
No. 

Mean  R..A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridee 
No. 

Mean  R.A. 
i8io"o. 

Mean  N.P.D. 
iSio'o. 

Gruombriuge 
No. 

Mean  E.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.        West. 

East.        West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.        West. 

East 

West. 

2488*  contd. 

i7h        50m 

33°           5' 

2492*  contd. 

17"          52m 

38°          29' 

2492*  contd. 

i7h        52™ 

38° 

29' 

S                             S 

B                               S 

/                  // 

8                                  B 

II 

i  3  July  24 

38-41 

6  July  26 

II-87 

2-60 

9  July   31 

2-70 

25 

37-88 

27 

n-86 

"'45 

Aug.  17 

3-00 

26 

37-29 

Aug.  1  1     12-03 

I78 

20 

2-94 

28 

38-90 

1  8     1  1-92 

1-69 

27 

3-51 

29 

Sept.    i     12-14 

I-76 

Sept.    3 

2-83 

Aug.    2 

36-95 

8 

1  1-90 

174 

15 

3-46 

7 

39'°4 

21 

1  1-92 

3-58 

23 

2-98 

9 

39-25 

26 

11-98 

1-29 

24 

1-63 

'3 

397° 

27 

11-93 

2'39 

28 

2-2J 

15 

38-17 

3° 

11-91 

1-65 

29 

373 

16 

38-13 

Oct.     6 

11-96 

1-47 

Oct.     6 

1-64 

17 

38'59 

9 

11-96 

1-78 

8 

3-02 

20 

38-54 

10 

12-14 

2'01 

3° 

2-49 

3' 

39'59 

12 

11-95 

2-82 

Dec.   10 

2-84 

Sept.    2 

'5 

11-69 

0-59 

1  1 

3'9° 

5 

38-67 

Dec.   1  1 

12-14 

2-OO 

10  June  17 

3'3° 

6 

38-49 

7  Jan.   i  8 

I-I3 

23 

4-41 

H 

39'24 

Feb.     i 

4-85 

24 

3'39 

16 

38-62 

9 

2-28 

Aug.    5 

4'34 

17 

36-85 

0-34 

10 

5'H 

'9 

39'°7 

July     6 

2-30 

31 

4-41 

20 

39-32 

9 

11-91 

O'gl 

Sept.    2 

2-60 

14  July  10 

38-55 

10 

1'20 

8 

4-51 

1  1 

37-5I 

12 

u-86 

2'22 

9 

4-32 

17 

39'49 

18 

J 

'"55 

10 

2-94 

18 

'9 

i  95 

21 

3-13 

23 

39-18 

24 

2-80 

26 

3-46 

25 

3874 

26 

11-95 

3-45 

3° 

2-69 

Aug.     i 

3-74 

Oct.     4 

4-44 

Mean 

14-98       14-73 

38-45        38-16 

2 

3'OO 

7 

2-48 

9 

3-84 

8 

4-61 

2489 

17         50 

38          28 

16 

22 

2-13 
I-87 

ii   Aug.     5 

7 

2-37 
1-61 

1  1   Aug.  20 

47-20 

15-52 

29 

3-67 

20 

2-02 

26 

46-80 

14-90 

30 

Sept.    6 

12-07 

2-82 
2-76 

26 

Sept.    5 

2-84 

Mean 

47-00 

1  5-21 

7 

/ 

6 

2-I9 

j 

10 

I2'I  I 

3-78 

7 

2-65 

12 

2-99 

8 

2490             17            51 

44          59 

'9 

2-5I 

9 

3'44 

9  Aug.  20     13-14 

5-95 

26 

2-48     ' 

24 

1-68 

27 
Sept.    3 

9 
10  June  17 
23 
24 

13-51 

13-39 
12-99 
13-01 
13-16 
13-20 

3'74 
5-64 

574 
4-12 

(9-16) 
1-91 

27 
Oct.     4 
18 
Dec.   14 
8  Jan.     3 
July  1  1 

2-22 

r48 
2-31 

(16-02) 

3-32 
1-65 
2-99 

29 
Oct.      2 

6 

13 
Dec.  22 
12  Jan.      i 
June    7 

2-23 
2-34 

3-24 
2-41 

(57-69) 

3'37 

1-98 

Mean 

13-26      13-12 

5  -2'  7         3-02 

'5 

3° 

3'93 
3-91 

9 
13 

2-13 

1-59 

Aug.     i 

3-84 

'4 

2491 

17         5i 

44           37 

4 

2-75 

23 

3-59 

10  July     2 
8 
18 

2  I  '6  I 

21-69 
21-69 

12-32 

11-77 

6 
8 

•  3>0' 

2-21 

28 
July     3 
7 

3-90 
1-40 

3-63 

Aug.    3 

21-51 

12*04 

M 

3-03 

2  '3D 

ii 

2*00 

2-16 

5 

10 

21-94 

21-75 

'3  '47 
13-81 

20 

Sept.    3 

I  'Q  2 

3'39 

'9 

20 

2-87 
3-05 

Mean 

21-70 

12-43 

4 

5 

3-10 
2-04 

21 
26 

I-I2 

4'°3 

2492* 

17           52 

38            29 

10 

Dec.   18 

2-10 

59'9' 

Aug.  15 
17 

3'43 
3-16 

6  June  30 

I  2'O2 

174 

9  June  29 

'9 

276 

July     5 

II-85 

2-51 

July      i 

3'n 

20 

3-28 

7 

u-86 

2-40 

20 

3'49 

22 

3'45 

H 

u-88 

4'34 

22 

2-67 

24 

4-65 

i7 

11-74 

3-26 

23 

2-07 

27 

4'34 
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Groom  bridge            Mean  R.A. 
No.                       iSio'o. 

Mean  N.I'.D. 

l.SlO'O. 

GroombriJee 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 

iSio'o. 

Groombriilge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.l'.U. 
iSio'o.    . 

,££+             Ea»r-         w««t- 

East.         We,t. 

Date 

1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2492*  eonttl. 

12  Sept.     i 
6 

7 
u 

12 
13 

H 
Oct.     3 

4 
ii 

Dec.     8 

«3 
13  July    6 

9 

n 

12 

'7 
18 

'9 

24 

25 
26 
28 
29 
Aug.    2 

4 
7 
9 
13 

'7 
20 

Sept.    2 

6 

'4 

16 

'7 
'9 

20 

Oct.     9 
14  July  10 
u 

17 
18 
23 

25 

30 

3' 

Aug.     3 

8 
Dec.   19 
15  Deo.  24 

Mean 

17''         52" 

38°             29' 

3-11 

3-40 
2-64 
2-94 

I'M 

3-56 

2-70 
4-30 

379 
3-91 

4-87 
2-86 
2-59 
2-57 

2-22 
2'I  I 

1-88 
1-97 
2-57 
2-08 
2-80 
4-18 
2-80 
2-50 
2-62 
2-81 

2-87 

1-97 

2-13 
2-51 
2-96 

2'OO 
2-98 
3^3 

3-03 

(58-34) 
2-65 
2-OO 
3-92 
5'34 

1-41 

3-58 
3-46 
I  -00 

2-60 

3-62 

4-22 
4-93 
3-04 
3-53 

2-20 

3-54 
2-24 

2494 

ii  July     5 
9 

12 

'9 
24 
25 

Mean 

17"       53m 

fl                   • 

26-75 
26-72 
26-60 
26-80 
26-66 
26-65 

44°         30' 

2777 
27-01 
27-23 
29-04 
27-38 

2501* 

8  Aug.     8 
'4 
•9 

20 

Sept.    3 
4 

Mean 

I7h 

I 

57'" 

57-80 
57-80 
57-82 

57'5' 
57-27 

13° 

I' 

15-03 

'5'95 
14*1  I 
15-17 
14-06 
14-64 

26-70 

17          54 
1073 
11-13 
11-13 

27-66 

40          43 
25-09 
23-71 
25-00 

17 

57-68 

58 

1  1*19 
11-37 
10-95 
1  1  -6  1 
11-32 
i  ri6 

41 

14-83 

32 

24-82 
22-38 
20-28 
23-13 
22-47 
23-36 

2495 
ii  July  28 
Aug.    5 

7 

Mean 

2502 
8  July  ii 
13 
3° 
Aug.    i 

4 
6 

Mean 

Il'OO 

17          54 
31-18 

30-85 
31-23 
30-96 
30-72 
31-06 

24-60 

44          29 

2-49 
1-28 
3-07 
3-78 
2-85 

3-30 

2496 

1  1  July     5 
9 

12 

'9 

24 
25 

Mean 

17 

11-27 

58 

22-35 
22-65 

47 

22-74 

54 

43''7 
41-91 

2503 

10  Aug.  10 
n 

Mean 

17 

22-50 

58 

28-98 
29-07 
29-23 
29-39 

17 

48-76 

58 

50-71 

49-37 
50-17 
49-81 

31-00 

17         55 

40-73 
40-27 
40-59 

2-80 

44          38 

29-20 
31-91 
34-69 

2504 
7  Sept.    6 
7 

10 
12 

'9 
Mean 

2497 
1  1  July    9 

12 

«9 

Mean 

40-53 

17         56 

37-00 
36-91 
36-85 

31-93 

46           o 

51-50 

52-07 

17 

29-17 

58 

32-70 

3274 
32-98 

32-23 
32-40 
32-61 

48-76 
49 

50  02 

55 

26-61 
29-18 

28-43 
26-53 
27-91 
28-62 

2498 

13  July  26 
28 
29 

Mean 

2505 
10  July     8 
13 
14 
15 
•9 
23 

Mean 

36-92 

17         56 

45-36 
45-02 
45-61 
4575 
45-35 
45-27 

51-63 

46          43 
48-15 
49-26 
49-75 
50-54 
52-66 
50-60 

2499 
10  June  17 
23 
24 
30 
July     2 

7 
Mean 

17 

4'75 
41-36 
41-69 

fi'53 

41-71 

41-42 

32-61 
58 

47 
48-16 

47-94 
49-10 
49-09 
48-48 

27-88 
8 

2506 
9  July  20 

22 
23 

3' 
Aug    17 
Sept     3 

Mean 

45-39 

17           56 
55-16 

55"°7 
55-02 

55-'4 
55-39 

50-16 

45          45 
41-97 

43-08 

42-13 
43-04 
42-87 

11-92       1  1  -97 

17          52 
13-11 

13-39 
13-25 

13-23 
13-37 

2-72              2-92 

46          33 

38-51 
39-06 
38-22 
39-04 
37-97 
37-3i 

41-58 

17 

•*9 
•6  1 

•6  1 

•5' 

•70 

•06 

59 

48-02 

47 

5-38 
4-04 
6-63 

5-22 

6-45 
7-42 

5-86 

3 

2500 
13  July  19 
24 
25 
26 
28 
29 

Mean 

2493 

10  June  30 
July     7 
8 
"3 
H 
'5 

Mean 

2507 
9  July  20 

22 

23 

Aug.  17 
Sept.    3 

Mean 

13-29 

38-35 

55-16 

42-76 

1-50 

140 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mem  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groom  briilge 
No. 

Mean  R.A. 
•     1810*0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.        West.  • 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

2508 

10  Aii  ».     3 
5 

10 

ii 

30 

Mean 

i7h        59m 

&                     s 

5-41 
5-92 

5-53 
5-90 

5-39 
5-50 

48°          4' 

6-67 

778 
7-28 
6-15 
6-82 

2515 

1  1  July  25 

27 
28 

12    Aug.    22 

24 

27 

Mean 

i8h 

20-03 
19-99 
19-99 

Im 

a 

20-3I 
19-89 
20-23 

40°        33' 

7'47 
7-30 
(2-58) 
6-87 

2522 
I  I     Aug.   20 

26 

Sept.    5 
Mean 

18" 

60-13 

59'4' 
59-82 

3m 

a 

50° 

25-16 
20-99 

25-98 

57' 

5979 

18 

13-18 
12-67 
13-03 
12-79 
12-28 

4 

24-04 

33 

44-45 
44-40 

42-13 
43-I4 

13 

2523 

9  Aug.  17 

20 

27 

Sept.    3 
'5 

Mean 

5-61 

17          59 
31:85 

3i-37 

6'49 

47-18 
47-89 
48-89 

20-00 

18 

22-13 
22-32 
22-49 

20-I4 
I 

22-13 

7-25         7-29 
40           29 

44-90 
45-26 
46-44 
44-76 

2509 

1  I     Aug.    20 

26 
Sept,    6 

Mean 

2516 

II   July  25 

27 
28 
12  Aug.  24 

27 

Mean 

12-79 
18 

35-45 
35-79 
3573 
35-74 

4 

43-73 

29-65 
28-93 
29-71 
28-90 
30-52 

4 

31-65 

17          59 
56-51 

56-29 
56-91 
56-59 

47-99 

4i           52 
29-76 
31-21 
31-21 
33-66 

2524 

i  i   Aug.  20 

25 
26 
Sept.    6 

7 

Mean 

22-31 
18 

22-30 

I 

45-57 
45^8 
45-37 
45^3 

4572 

45-24      4560 

46          33 
23-21 

23-80 

*5'«3 

23-61 
24-96 
22-87 

2510 

1  2  July   1  1 
20 

21 
26 

M.-an 

2517 
12  Aug.     i 

15 

17 

18 
'9 

20 

Mean 

35-66 

18 

55-69 

55-35 
55-61 

55-33 

4 

29-54 

50 

12-77 
12-37 

13-50 
12-32 
1  1-29 

56 

56-58 

18           o 

9-69 

18           o 

22-42 
22-52 
22-49 
22-39 
22-80 

41            50 
12-63 

49          39 

18-83 
16-81 
17-00 
15-67 
18-56 

2525 

n  Aug.  25 

Sept.      5 

7 
8 

9 
Mean 

2511 

12   July   26 

18 

21-92 
21-70 
21-41 
21-96 

2175 

45-50 

2 

23-93 

40          18 

44-19 

44-08 

45-45 
46-87 
45-26 

2518 

11   July      5 
9 

12 

'9 
24 

Mean 

55H9 
18 

5 

41-15 
41-64 

4I-73 
41-85 

41-72 

12-45 
32 

3 

10-77 
11-68 
10-28 
1  1-69 

1O'2I 
I2-I7 

2512 

10  June  30 
July      2 

7 
8 

13 

Mean 

2526 
10  July   19 

23 
Aug.     3 

5 
10 

30 
Mean 

21-75 

18 

25-16 
25-14 

25-07 

2 

45-I7 

50          57 
42-40 
41-79 
42-16 

2519 

1  1   Aug.  26 
Sept.    5 
6 

Mean 

22-52 

18           o 

39-01 

39-28 

39-21 
39'23 

3875 
39-02 

17-37 

40           40 

11-17 
12-72 
12-40 
12-72 
12-29 

I3-45 
13-92 

18 

41-61 

6 

38-00 

3774 
38-56 

38-02 
38-09 

35 

11-13 

45 
59-00 
56-49 

57-22 
58-19 
57-66 

2513 

n   July  27 
28 
Aug.     5 

7 

12    Aug.    22 

24 
27 

Mean 

25-12 
18 

2 

43-52 

44-01 
43-55 

42-12 

45          54 
52-28 

53-27 
51-84 
52-51 

52-77 

2527 
8  July    13 
30 
Aug.     i 

4 
6 

7 
Mean 

2520 

10  June  30 
July     2 

7 
8 

13 
Mean 

18 

38-95 

38-85 
39-00 

39-07 
3877 

38-00 
6 

33 

25-04 
25-26 

24-36 
24-31 
24-50 

5773 
46 

39-12       39-00 

18            i 

4-58 
4-52 
4-56 

12-25       13-22 

46          33 

53-42 
54-24 

18 

43-66 

3 

I  I  '2  I 
I  I-IO 
10-89 
11-17 

52-53 

46          27 

57-04 
60-06 
60-16 
61-45 

2528 

9  Aug.  17 

20 
27 

Sept.    3 
'5 

Mean 

2514 

12  Aug.     i 
'5 

'7 

Mean 

2521 

12  Aug.     i 
'5 

>7 
18 

Mean 

4-55 

54-38 

1  1-09 

59-68 

38-93 

24-69 

OF  GKOOMBRIDOE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 
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Groom  bridge             Mr.m  K.A. 
Ni'.                          iSio'o. 

Mean  NT.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.  P.O. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio  o. 

M«m  N.P.D. 
iSio'o. 

£»         •*••»*•  1  West- 

iSoo-f- 

K  ist. 

West. 

Date 
1800+ 

Eust. 

West. 

East. 

West 

Date 
1800+ 

East         West 

East. 

West 

2529 

1  1  J  uly     5 
9 

12 

'9 
24 

25 
Mean 

18'-           6'" 

*                        • 

40-69 
40-38 
40-40 
40-60 
40-45 
4071 

48° 

44'33 
43-95 

43'i4 
44-08 
42-85 
43-07 

53' 

2536 

12  July    1  1 

20 
21 
26 

Aug.      i 
14 

Mean 

18" 

| 

I0m 

5-29 

5''4 
561 
5-50 

5-46 
571 

40° 

54' 

'4:37 
13-04 
11-48 

'3'Z5 
12-84 

12'2I 

2543* 

q  July  20 

22 

23 

3« 

Aug.  17 

'9 
Mean 

l8h         I2m 

8                              * 

48-28 
47-91 

25° 

5672 
57-12 
58-50 
58-06 
57-11 
56-94 

39 

40-54 

18            6 

44-58 
44-96 
45  -07 

4474 
44-85 

45-°5 

43-57 

51 
21-40 
.20-84 

2,  -5, 

22-36 

22-88 
22-63 

16 

18 

57-93 

5778 

5'45 
10 

49 

33-76 
38-54 

12-87 
48 

48-10 

18             12 

59"'7 
59-22 
58-99 

59'24 
59-12 

57'4« 

43 
48-92 
5  ''93 
49-25 
45-18 
49-36 

39 

2530 

I  I     Aug.   20 

26 

Sept.    6 
8 

9 
23 

Mean 

2537 

1  1  July  24 

*7 

Mean 

2544 
1  1  July  28 

Aug.  5 
20 

25 
26 

Mean 

57-86 
18 

II 

5'49 
5-36 
S'41 
5-35 
5-59 
5-97 
5-46 

36-15 
49 

7 

54-39 
54-76 

54-49 
55-61 

54-98 
58-14 
56-13 

2538 

8  Aug      4 
6 

7 
8 

H 

•9 

20 

Mean 

44-88 

18             7 

40-26 
40-48 
40-31 

21-94 
40 

56 

46-20 
46-08 
46-20 

59-IS 

18           14 
2-15 

2'22 
2-12 
I-92 

48-93 
41 

30 

4572 

46-13 
46-36 

44-33 

2531 

12  July   I  i 

21 

26 

Mean 

2545 

12  July  21 
26 
Aug.  14 
15 

Mean 

40-35 

18           7 

44-37 
44-62 
44-62 
44-58 

46 

46-16 

42 
58-29 

55'42 
55-09 

55-38 

18 

«fJ7 

21-59 
21-37 

2  1-30 
2I-19 
21-44 

5'52 
II 

33 

23-83 
24-84 
24-80 
23-92 

24-57 
22-24 

55'5° 
28 

2532 
10  July     2 

I 
•3 

Meau 

2539 

9  Aug   20 

21 

27 
Sept.     3 

'5 
2+ 

Mean 

2'IO 

18          14 

12-38 

12-68 
12-82 
13-26 

13-01 

10 

45'65 

2 

19-62 
19-21 
18-36 
20-14 
19-97 
20-09 
19-89 
19-34 

2546* 

7  July   9 

10 

18 

24 
Aug  i 

9 
16 

Sept.      6 

Meau 

44-55 

18            9 

44-78 
44-5i 
44'32 
H*3> 
44-32 
44-54 

47 

56-93 
57-48 
56-53 
56-27 
57-82 

37^4 

56-05 
53 

2533* 

11  July     5 
9 

12 

^ 

25 

Mean 

21-38 

18 

39-76 
39-15 
39-30 

39-45 
39-46 

II 

24-03 

49 

54-38 
56-38 

55-47 
54-65 
53-24 

45 

2540 
1  1  July     5 

12 

'9 
24 
27 

Mean 

12-83 

18           14 

18-97 
19-40 
19*20 
•9'45 

19-49 

10 

19-58 

2 

9-05 

J;*5 

6-53 

8-47 

7-73 

7-99 
9-14 

8-48 

2547* 

7  July    9 

10 

18 

24 

Aug.     i 

,1 

Sept.    6 

Mean 

44-46 

18            9 

48-66 
48-93 

49-36 

57-01 
14 

14 
26-37 
27-78 
28-68 
28-04 
29-93 
27-24 

39H2 
18 

II 
56-94 

5/-39 
57-26 

57-47 
57-33 

54-82 
36 

46 

10-93 
11-63 
10-03 
10-60 
'3-46 

2534 

10  July   19 
Aug.    3 

,0 

ii 

3° 

Mean 

2541 

10  July     7 
13 
H 
'9 
23 

Mean 

19-30 

18          14 

5i-34 
5''94 
51-24 

5275 

6 

8-20 

34 

4477 
47-68 

45-05 
46-73 

43-64 
48-00 

48-98 

18          10 

5'H 
5'4' 
5-35 

5-i9 
5-11 

44 

28-01 

50 

39-23 
36-46 
36-31 
38-30 
36-93 

18 

57-28 

12 

3-05 
2-88 
2-46 
2-61 

40 

n'33 

58 

23-4' 
23-14 

23-84 

22-22 

2548 
7  July  12 

ll 

26 

Aug.     2 
8  July   1  1 
«3 

Mean 

2535 
1  10  July     2 

I 

13 
H 

Mean 

2542 
1  2  July   1  1 

21 

26 
Aug.     14 

Mean 

5-24 

37-45 

275 

23-15 

51-82 

45-98 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
:8io'o. 

Mean  N.P.D. 
1810-0. 

Groombricige 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

Datu 

1800+ 

East. 

West 

i 
East.     |    West. 

2549 

9  Aug.  21 

27 
Sept.     3 

9 
15 

24 

Mean 

18" 

8 

29-27 
29^02 
29-00 
28-93 
28-88 
29-30 

IS"' 

38° 

54-'i2 
5278 

52-59 
54^3 
55'43 
50-49 

43' 

2556 

9  Aug.  20 

21 

27 

Sept.    3 
15 

Mean 

i8h 

1-05 
no 
0-96 
l*!t 

17'" 

a 

38° 

ii':24 

13-68 
13-46 
11-72 
9-19 

47' 

2563 

1  1  Aug.  20 

25 
26 
Sept.     5 
6 
7 

Mean 

I8h 

18*05 
18-05 
18-10 
17-99 
17-95 
17-89 

i8m 

8 

47°         37' 

46-  1  6 
46-88 

47-52 

4774 
46-91 

47-32 

i  -06 

18 

11-77 
1  1-69 
11-93 

17 

u-86 

46 

36-89 
38-62 
38-08 

9 

29-07 

18 

15 

4919 
49-88 

4975 
49^4 
49-87 

53-27 
48 

52 

17-26 
16-58 

17-38 
16-68 
17-91 

18-01 

18 

18-74 
18-84 
18-99 
18-51 
18-58 

18 

47-09 

46           II 

21-45 
21-29 

22-08 
22-86 

22M8 

2557 
ii  July  27 

28 
Aug.     5 

Mean 

2550 

12  Sept.     i 
6 

7 
8 

1  1 

Mean 

2564 
ii  July  12 

'9 

27 
28 
Aug.     5 

Mean 

1  1  -80 

18 

40-48 
4°'3i 

4°"57 

40-39 
40-19 
40-22 

17 

37-86 

43 

5-87 
6-4. 
6-09 

6-35 
6-84 

7-32 

44 

2558 
1  1  July     5 
9 

12 

«9 

24 
25 

Mean 

18 

5'93 
5-50 

5'49 

4977 
16 

47 

57'22 
56-44 
58-84 

17-16 
47 

18-73 
18 

19 

18-43 

19-00 
19-02 

18-65 

18-80 

21-97 

35          40 

3i-39 
3i-57 
32-99 
34-33 
31-86 

2551 
1  1  Aug.  20 

25 
26 

Mean 

2565 
10  July   19 

Aug.     3 
5 

10 

3° 
Mean 

5-64 
18 

16 

14-01 
14-12 

57-50 
49 

42 

50-22 
51-10 

40-36 

18 

45''7 

17 

45-85 
45-53 
45-76 

4579 
4578 
45-52 

6-48 
38 

32 

59-67 

5975 
59-08 
59-27 
58-11 
58-21 

2552 

12  Sept.    7 
8 

Mean 

2559 
9  Sept.  15 
10  Aug.  31 
Sept.    2 
8 

9 

10 
21 

Mean 

18 

20-32 
20-38 
20-42 
20-49 

1878 
19 

32-43 

50          58 

54-48 

53-57 
54-20 
52-19 

2566 

13  July  26 
28 
29 
Aug.     2 

Mean 

18 

14-07 

16 

21-39 

21-76 

zi'35 
21-94 
2174 
21-64 

40 

50-66 

21 

43'5' 

45-'5 
42-92 

46-38 
44-62 
44-60 

2553 

10  July  19 

23 
Aug.     3 

5 

10 

30 
Mean 

45-17 
18 

457' 

17 

58-45 
58-57 

58-55 
58-55 
58-59 
58-33 

50 

59-02 

35 

23-47 
22-87 
23  19 
22-70 

23-55 
23-27 

20-40 

18 

40-25 

40-08 

19 

53-61 

43          5« 

6-06 
5-64 

2560* 
10  July     2 

7 
8 

13 
'4 

'5 

Mean 

2567 
ii  July  24 
25 

Mean 

18 

21-64 

16 

23-04 

23-23 

22-75 
23-18 

23-31 

21 

44'53 

18 

50-26 
52-14 
51-32 

5°75 
(45-65) 
49'44 

2554 
8  Aug.     8 
H 

'9 
20 

Sept.    4 
5 

Mean 

40-17 

18 

24'37 

23-99 
24-35 

24-23 

20 

5-85 

50          57 

11-56 
9-92 
10-56 
9-83 

18 

5-66 

S'35 
5-89 
5-46 
5-57 
5-31 

58-51 
18 

21 

479 
3'69 
5'44 
4-36 
5-92 
4-64 

23-18 

20 

2568 

13  July  26 
28 

29 
Aug.    2 

Mean 

2561 
9  July  20 

22 

23 
31 

Aug.  17 
'9 

Mean 

18 

23-10 

16 

41-48 
41-24 

4i'53 

40-96 
40-97 
40-95 

40 

5078 

58 

1  1  -60 
10-34 
9-20 
10-84 

11-12 
10-84 

24-24 
18 

20 

27-42 
27-73 

27-49 
27-26 
27-82 

10-47 

40          14 

15-07 
16-58 
15-96 

H"'3 
15-64 

2555 
8  July   15 

3° 
Aug.     i 

6 

7 

Mean 

2569 
1  2  July  1  1 

21 

26 
Aug.     i 
'4 

Mean 

5-52 
18 

18 

7-46 
7H7 
7'37 

7-73 

4-81 
34 

57 

42-37 
44-86 
42-90 
44-33 

2562 
1  2  July    1  1 

21 

26 
Aug.  14 

Mean 

41-19 

10-66 

7-51 

43-62 

27-54 

15-48 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  X.P.I). 
1810-0. 

GroombriclKe 
No. 

ileau  R.A. 

1810-0. 

MeaiiN.P.D. 

iSio'o. 

Groouibriili'e 
No. 

M«iu  K.A. 
1810-0. 

Mean  N.P.D.  , 
iSio'o. 

Date 
1800+ 

But 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West 

East. 

West. 

2570* 

7  Sept.    6 

12 

19 

Oct.     3 
4 

Mean 

2571 

13  A«g-    3 

7 
9 

Mean 

2572 
10  Sept.    2 
9 

Mean 

18" 

• 

8-18 
8-14 

21™ 

8*10 
8-32 

31°         18' 

23/:64 
22-94 
21-71 
22-66 
23-85 

2578 
9  Aug.  19 

20 
21 

27 

Sept.    3 

15 
12  July  21 
26 

Mean 

18" 

4  ij4 
41-64 

41-69 
41-62 
41-62 
41-58 

22m 

• 

41-96 
41-81 

40' 

// 

3''7 
1-93 

3-70 
2-27 

2-10 

>'S4 

18' 

// 

0-59 
2'39 

2582 

10  July    7 
>3 
'4 
15 
'9 

Mean 

18" 

23"' 

42-05 
42-16 
42-28 
41-96 
42-15 

36' 

9 

58-82 
59-48 
60-31 
58-08 
60-06 

8-16 

18 

2174 
21-75 
21-92 

8-21 
21 

22-74       23-29 
44            2 

18 

0-30 
0-17 

O-2I 
0-58 
0-49 
0-13 

0-39 
0-38 
0-4I 

42-12 
24 

44 
27-20 
26-57 
28-81 
31-11 

29-°7 
26-56 

27-61 
27-97 
(32-13) 

59-35 
8 

2583 

1  1  Sept.    5 
6 

7 
8 

24 
13  Aug.    3 

7 
9 
13 

Mean 

41-62 
18 

41-89 

24 

13-29 
13-22 
13-18 
13-29 

2-45 
35 

1-49 

13 

56-98 

54-59 

57>6 
58-04- 

15-11 
13-13 

2579 
1  2  Aug.  1  5 

17 
18 

•9 
Mean 

21-80 
18 

21 

53-16 
53-21 

'4'99 

38           5 

32-72 
32-85 

18 
21-83 

21-33 
21-39 
21-82 
21-49 

13-25 
23 

46 

18-43 
22-24 
20-46 
22-47 
19-71 

56"77 
II 

18 

S3-I9 

22 

12-31 

12-39 

12-10 
12-14 
12-46 

0-34 

18 

24 

6-27 
6-05 
5-58 
5-84 

5'44 
5-42 

28-11 
30 

24 
39-21 

4i-39 
41-94 

40-40 
40-74 
40-43 

32-79 

38            6 

50-74 
50-17 
48-05 
SZ'73 
49'27 

2580 
ii  July     5 
9 

12 

«9 
24 

Mean 

2573 

10  Aug.  10 

3' 

Sept.     2 
8 

9 
Mean 

2584 
12  Aug.  15 

17 

'9 

20 
24 

27 

Mean 

18 

28-07 
28-02 
28-33 

12-28 

22 

50-19 

44            2 

58-57 
61-68 
57-98 

21-57 

18 

28-03 
28-26 
28-30 
27-82 
28-09 
27-85 

23 

28-17 
28-12 
28-27 

28-19 

20-66 

18 

60-04 

57!£ 
57-66 

58-26 
57-30 
58-55 

58-74 

58-45 
57-53 
59-11 

57-48 

55-47 

45 

60-36 
60-85 
60-35 

59-49 
60-13 

58-58 
59-84 

59'35 
60-06 
58-62 
58-92 
59-02 
57-48 
59-97 
59-37 

2574 
13  Aug.    3 
7 
9 

Mean 

18 

577 
24 

2O'l6 

20-39 
19-96 

20-42 
20-18 

38 

40-69 
10 

32-36 

31-10 

(27-82) 
33-48 
33-14 

2581* 
6  Aug.  18 

22 

Sept.    6 

21 
26 

27 

Oct.     9 

12 
15 

7  Aug.     2 

ii 
Sept.  10 

27 
8  July  30 
Aug.     i 

1 

7 
8 

'4 

•9 
9  July  20 

22 

Z3 
3' 
Aug.  21 

Mean 

2585 
10  Aug.  10 

3' 

Sept.    2 

7 
8 

Mean 

28-14 

18 

29-53 
29-39 
29-65 
29-20 

22 

59-41 

46           II 

25-53 
26-90 
24-71 
26-55 

2575 
1  1  July    9 

12 

•9 

24 

Mean 

18 

28-05 

28-01 
27-91 
27-82 
28-16 
27-97 

20-22 

24 

27-95 

17 

8-56 

9-94 
i  no 
10-39 
9-15 
9-78 
9-08 

32-52 

21 

11-46 
1  1  -02 

12'1O 
12-99 
12-51 

10-84 

io'o8 

I2-2O 

2586* 

6  July  14 
16 

17 
26 

27 
3' 
Aug.  1  1 
Oct.    1  8 
7  July  1  8 

24 
26 
Aug.    i 

22 
30 

Sept.    6 
Mean 

29-44 

18 
36-10 
35-83 
35-83 

22 

25-92 

45          59 
8-89 
12-17 
9-52 

2576 
13  July   12 

i? 
18 

Mean 

35-92 

18 
40-29 

40-53 
40-32 

22 

10-19 

45          5i 
3878 
4059 
3974 

2577 
13  July   12 

'7 
18 

Mean 

40-38 

3970 

28-06 

58-01 

59-49 

27-99 

27-95 

9-71 

II-40 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
iSio'o. 

Groombridge 
No. 

Menu  K.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Gi'uombridge 
No. 

Mean  R.A. 
i  Sio'o. 

Mean  N.P.L). 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

.        2587 

1  1   July   2  5 

27 
z8 
Aug.    5 
20 

Mean 

i8h 

27-61 
27-79 
27-55 
27-56 
27-59 

24™ 

49° 

60-09 

59-93 
60-33 
61-25 
59'39 

8' 

2594 

n  Sept.    5 
6 
8 
24 
13  Aug.     2 
3 
7 
9 
'3 

Mean 

i8h        26"' 

s                          s 

(20-83) 

21  -29 

21-51 

21  -36 
21-32 
21'20 
21-00 
2I-30 
21-28 

44°           8' 

45-16 
46-33 
44-77 
43"'3 
44'H 
4373 
44-61 
42-89 
45:°3 

26OO  wntil. 

13   Aug.     2 
3 
7 
9 
'3 

Mean 

18" 

1477 
15-14 

H'54 
15-05 
15-07 

27m 

8 

44° 

45'"i7 

44-52 
42-24 
44-62 
42-47 

2 

27-62 
18 

24 

39-06 
39'4° 

39'11 
39-21 
39-08 

60-20 
49 

38 

8-58 
7-06 
9-66 
8-89 
7-84 

14-98 
18 

27 

50-33 
50-61 

50-35 

50-73 

50-35 
50-54 
50-57 

44''  5 

38 

I 

22-74 

23-53 
22-62 
24-10 
21-99 
21-44 
22-05 

2588 

12  Sept.    i 
6 

7 
8 
1  1 

Mean 

26OI 

10  July  19 

23 

Aug.    3 

10 

3° 
3' 

Sept.     7 

Mean 

21-28 

18           26 

21-87' 
21-44 

44'43 

51            16 

17-06 
18-71 

2595 
ii  Aug.  25 
26 

Mean 

18 

54-04 
54-02 

53-88 

54-io 
53-8i 

39-17 
24 

49 

23-68 

23-39 
24-02 
22-92 
24-20 

8-59 

i 

21-66 

18            26 

29-96 
29-91 

17-89 

51            17 

52-39 

5874 

2589 
n  July  25 

27 
28 
Aug.     5 

20 

Mean 

18 

24-94 
24-70 

50-50 
28 

45 

36-60 
38-50 

22-64 

34 

2596 

1  1  Aug.  2  5 
26 

Mean 

2602 

13  Sept.    2 

5 

Mean 

29-94 

18           26 

55'56 
55'°7 
55'45 
55-78 
55-52 
55-52 
55-50 
55-11 

55'4« 

55-57 

44           21 

46-72 
43-53 

45'S1 
44-81 

43-85 
43-I4 
45-73 
46-63 
46-1  1 

53-97 
18 

25 

5-67 

5'3J 
5-29 

5'59 
5-46 

4-88 

23-64 
30 

34 

Z5-35 

28'-55 
26-90 

29-91 
28-94 
28-34 

24-82 

18 

25-55 
25-62 

2579 
25-65 

2574 
25-85 

25-82 
25-78 
(26-22) 

28 

37-55 

43 

27-14 
30-08 
30-87 

25-34 
29-96 

28-89 
29-89 
28-27 
27-97 

55 

2597 

n   Sept.    5 
7 
23 

29 
13  Aug.  15 
16 

'7 

20 
31 

Mean 

2590 
12  Aug.  15 
'7 
'9 

20 

24 

27 

Mean 

2603 
1  1  Sept.    6 

7 
24 
29 
13  Aug.  15 
16 
'7 

20 

3' 
Mean 

18 

5-37 

25 

24-57 
24-68 
24-44 

49 

28-00 

45 
46-04 

45'92 
4579 

2591 
12  Sept.    6 

7 
1  1 

Mean 

55'44 

18           26 

58-77 
58-90 
59-01 
58-62 
59-21 

45-11 

49           36 

2i'93 
21-93 
21-94 
21-31 
*3'54 

2573 
18 

28 

47-45 
47-09 

28-71 
30 

34 
13-09 
12-73 

2598 

12  Sept.    i 
6 

7 
8 

12 

Mean 

2604 

12  Aug.  15 
'9 

Mean 

18 

24-56 

25 
26-05 
26-06 
26-29 
26-31 
25-88 
26-14 

24 

45-92 

33 

13-58 
12-23 

9-54 
13-16 
12-65 
13-49 

2592 

8  Aug.  20 
Sept.    4 
5 

10 

15 
16 

Mean 

18 
52-50 
53-oi 

47'27 
28 

45 

40-89 
(27-02) 

12-91 
4i 

58-90 

18           27 

7-80 
7-92 
7-65 
7'33 

22-13 

46             3 

10-13 
972 
9-19 
9-67 

2005 

13  Sept.    5 
6 

Mean 

2606 
9  Sept.  15 

24 
10  July      7 

13 
'4 

Mean 

2599 
13  July     6 
9 

12 

!7 
Mean 

5276 

18 

59-29 
60-23 

28 

59-9' 
60-16 
60-17 

40-89 

25 

16-04 
12-37 

2 

I3H4 
'5'34 
16-23 

18 

55-13 
5S'4° 
55-38 

55-I9 

26-12 
25 

46 

46-47 
48-16 
49-07 
46-98 

12-44 
6 

2593 
13  July     6 
9 

12 

'7 

Mean 

7-68 

18           27 

15-08 
15-01 
15-07 
15-11 

9-68 

44             2 

44-88 

43-39 
43-99 
46-1  1 

2600 

1  1  Sept.    6 
8 

23 
29 

55-28 

47-67 

59-76 

60-08 

14-21 

15-00 

LEDGERS  OF  GROOMBRIDGK'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


145 


Groombriilge 
No. 

Mean  RA. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Date 
1800+ 

East. 

West 

East. 

West 

Date 
1800+ 

East.          West 

East 

West 

Date 
1  800+ 

East.         West. 

East. 

West 

2607           i8h 

28'"            51° 

15 

2614 

i8h        29™ 

39° 

2 

2616  rontil 

Si' 

23' 

t 

1  1  July  24     60-34 

12-24 

12   Aug.  24 

5°77 

7-52 

10  Aug.  10 

13-65 

25 

60-32 

10-24 

27 

50-93 

7-82 

3' 

12  09 

28 

60-25 

9-42 

Sept.    i 

50-85 

8-84 

Sept.    2 

II-6I 

Aug.    5    60-50 

10-80 

7 

I2-87 

26     59-97 

13-65 

Mean 

50-85 

8-06 

8 

12-23 

i  r8i 

Mean 

60-28 

11-27 

10 

11-44 



21 

11-03 

26 

11-95 

2608 
12  Aug.  15 

"7 

18 

29 
15-62 
15-52 

30 

43 
11-83 
11-42 

2615 
13  July     6 

12 

'7 

18          30 

(6-12) 
5-48 

578 

47 

45-63 
45'3' 
45"3' 

5 

30 

Oct.     4 

7 
8 

I2'02 
12-52 
U'94 
12-72 

'9 

20 

15-17 
15-11 

"•23 
9-88 

18 
'9 

5-30 
5'53 

43-59 
48-10 

'3 
ll 

Z9 

12-12 

12-92 
I2'2O 

Mean 

15-36 

10*09 

Mean 

5-52 

45'59 

Nov.    9 
Dec.  14 

IO-25 

,,-,8 

1  1  Jan.     6 

7-84 

2609 

18 

29 

33 

5 

July     5 
9 

11-24 

10-45 

7  Sept.  10 

18-14 

46-55 

12 

i  lip 

12 

18-07 

46-54 

2616 

51 

23 

'9 

11-44 

27 
Oct.     3 

4 

18-01 
17-98 
17-85 

47-68 

47-49 
47-08 

6  Aug.  16 
iS 
Sept.    6 

9-71 
1  1  -08 
,,-84 

Sept.  23 

24 
Oct.     2 
6 

12-53 
12-62 

12-18 
11-27 

Mean 

17-95 

18-10 

47H2 

46-55 

8 
It 

10-69 
11-56 

'3 
15 

11-80 
12-42 

21 

11-14 

23 

12-11 

2610           18 

29 

49 

49 

3° 
Oct.     9 

10-97 
1  1-09 

25 

27 

10-94 
12-42 

12  Sept.  ii 

25-89 

6-13 

10 

11-54 

Nov.    4 

11-02 

12 

13 

26-35 
26-66 

3-52 
5-01 

'9 
Nov.  30 

11-84 
10-62 

10 

Dec.  22 

I  1-69 
I2-OO 

«4 

26-47 

4-16 

Dec.   1  5 

9-09 

23 

(7-56) 

10 

i  roo 

0-68 

Mean 

26-34 

4-71 

7  Jan.  1  8 
Feb.     i 

n-33 
11-57 

12  Jan.      i 
Aug.  14 

V  "• 

975 

10-61 

9 

13-84 

18 

11-77 

2611           18 

29         49 

22 

23 
28 

u'33 
11-34 

Oct.      2 

t 

12-94 
12-80 

1  2  Sept.  1  2 

29*62 

49-42 

Aug.  15 

11-14 

4 

12-39 

'3 

29'53 

48-99 

22 

10-75 

8 

12-64. 

H 

29-40 

49-35 

30 

12-28 

q 

i  2-99 

Sept  19 

1  1-68 

i; 

12-09 

"Mean 

29-52 

49"25 

Oct.    1  8 

9-64 

,6 

11-13 

Dec.  14 

11-23 

£• 

8  Jan.      3 

12-15 

29 

11-35 

11-12 

2612           18 

29         37 

47 

Dec.  1  8 

11-45 

Dec. 

lO'IO 

9  July  31     38-20 
Aug.  17     38-47 
19    38-02 

20       38-03 
21        38-'5 

33-94 
34-36 
36-85 

35-54 
35-61 

9  Sept.  28 

29 
Oct.      5 
6 

8 

1  1-19 
10-85 
11-49 
1171 

12-06 
10-70 

8 

13 
13  July   n 
Dec.  26 
15  Dec.  24 

10-97 
10-27 
11-67 

11-93 
12-54 

27 

38-26 

36-24 

15 

23 

1  1-76 

I2'I2 

Mean 

1  1-30 

11-69 

Mean 

38-19 

35-42 

30 

11-33 

Dec.   10 

11-49 

ii 

I  2-6  I 

2617            18           30 

24 

42 

2613             18 

29         27 

36 

20 

10  July   13 

I2l8 

12-87 

13  Sept.  19    40-10 

36-10 

14  July  ii     37-69 

19-23 

«4 

12-05 

20    40-19 

37M5 

I?     37-52 

17-17 

15 

10-33 

14  July  24    40-33 

34-81 

18     3774 

16-66 

19 

10-87 

25 

40-36 

3566 

23 

3770 

18-46 

23 

11-47 

3° 

40-50 

34-28 

Mean 

37-66 

17-88 

Aug.    3 
5 

10-58 

Mean 

40-30 

35-66 
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Groombridge 
No. 

iieaii  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 

iXio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.        West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

26l8 

13  July     6 

17 
18 

'9 

29 

Mean 

i8h        30™ 

56-90 
56-91 

56-93 
56-61 

46'         55' 

56-96 
58-72 
59-71 
61-96 
62-30 

2626 

13  Sept.    2 

5 

Mean 

18" 

H 

21-22 

a 

45° 

20-43 

21' 

2630 

10  Aug.  31 
Sept.    7 

Mean 

i8h 

33m 

53-27 
52-98 

26' 

26' 

57-09 

21-23 

18 

2579 
25-81 

25-59 
25-71 

2575 
25-53 

33 

19-23 

49 

57-50 

58-49 
56-42 

58-07 
5773 

13 

18 

16-13 

15-72 
16-38 

53-I3 
34 

47 

'5-95 
15-11 

15-64 

57-02 

5 

2627 
ii  July  24 

25 
28 

Aug.    5 

20 

Sept.    5 
Mean 

2631 
13  July  18 

29 
Aug.    2 

Mean 

56-76 

18          31 

'•34 
1-15 

59'93 

45           48 

3'9' 
3-07 

2619 

13  Sept.    6 
H 

Mean 

16-08 
18 

34 

31-32 
30-92 
31-27 
30-99 
31-27 
30-93 

•5-57 
37 

49 

26-84 
26-42 
28-06 
29-08 
26-82 
27-57 

2632 

1  2  July  2  1 
26 
Aug.  15 

17 

20 

Mean 

1-25 

18          31 

4-69 
5-42 

3-49 

47          24 

59-21 

58-72 
59-08 

25-70 
18 

26-32 
27-41 

30-85 

33 

30-32 
30-00 

31-08 
31-99 

57-61 

3 

46-66 
48-20 
47-27 

46-54 
4638 
46-49 
46-48 
46-54 
46-50 
46-79 

48-05 

25 

47-41 
46'  '3 

47-13 
48-09 
48-03 
46-94 
48-03 
47-18 
48-22 
46-03 
48-11 
46-25 

47-47 
48-28 

2620 

13  July  26 
28 
Aug.    9 

Mean 

2628* 

6  July   14 
16 

'7 
26 

27 

3' 

Aug.  1  1 

17 
18 
Sept.    6 
26 

27 
Oct.      9 

10 
I  I 
12 

'3 

15 
If 

7  July  1  8 

'9 

24 
26 
Aug.     i 

j 

Sept.  19 

Mean 

i  4-98 

18          31 

7-14 
7-24 

59-00 

45          44 

(19-17) 
36-24 

18 
31-01 

30-95 
31-04 

31-12 
34 

47 

48-00 

47-94 
47-86 

49-32 

27-47 

2 

2621 

13  Sept.    6 
'4 

Mean 

2633 

13  July  18 

25 
28 
29 

Mean 

7-19 

18          31 

19-98 

18          31 

50-29 
49-90 
50-22 
50-28 
50-45 
50-37 

36-24 

24          46 

(35-H) 

50           29 

357° 

34-70 
35'33 
35H3 
35-76 

2622 

14  July  30 

31-04 
18 

48-59 
47-98 
48-20 

48-17 

34 

48-28 

34 

37-82 

35-49 
35-80 

36-32 
35-86 
36-60 

55 

2634 

9  July  31 

Aug.  17 

19 

20 

21 

27 

Mean 

2623 

12  Sept.    6 

7 
8 
1  1 
13 
H 

Mean 

48-26 

18 

52-61 
52-71 
52-88 

34 

36-32 

47 
42-91 

44'99 
38-81 

12 

47-11 

2635 

13  July  25 
26 
28 

Mean 

50-25 

18           32 

4-08 
377 
4-09  

47          29 

56-92 

58-51 
57-16 

28-19      30'85 

46-98 

-3 

47-i8 

46-70 

47-36 
25 

2624 

13  July  26 
28 
Aug.     3 

Mean 

2628  S.P. 

7  Feb.   15 

23 
28 
Mar.   1  5 
8  Mar.  16 

Mean 

5273 

18 

17-00 
16-64 

35 

42-24 

49 
10-57 
13-16 

42 

47-62 

47-53 
47-29 

2636 

1  1   Sept.    5 
7 

Mean 

18          33 

3-84 

3"79 

4-10 

3-88 
4-20 

57-53 

18 

45-89 

4576 
46-11 
45-88 
45-82 

33 

46-94 

11-30 
11-49 
10-67 
11-23 
10-84 

47-48 
48 

16-82 
18 

35 

23-12 

22-82 

23-48 
23-14 
23-28 

11-87 
45 

54 
16-59 
18-24 

17-70 

17-25 
17-78 

2625 

9  Sept.    3 
15 

24 
10  July   13 

H 
Mean    . 

35          20 

50-30 
48-99 

45-50 
50-25 

2629 

13  Aug.  13 

'5 
16 

i7 
20 

Mean 

2637 
12  Sept.  ii 

12 

13 
'4 
'9 

Mean 

3-91          4-04 

48-26      51-12 

45-89 

i  ri  i 

23-17 

17-51 
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Groombridge 
No. 

Meau  K.A. 
1810*0. 

Mean  X.l'.i). 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
iSio.'o. 

Groombriilge 
No. 

Mean  U.A. 

iSio'o. 

Mem.  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

I  $00  + 

East. 

West. 

East         West. 

Date 
1800+ 

East         West. 

East 

West. 

2638 

12  July  21 
26 
Aug.  15 
17 
19 

20 
22 

Mean 

18" 

35™ 

30-57 

3°-97 
30-69 
30-57 
30-61 
30-96 
3073 

37" 

58' 

44-45 
43-68 
42-34 
42-92 
42-17 
42-07 
4273 

2644 

ii  Sept.    8 
23 
24 
*9 

Oct.         2 

Mean 

18" 

56-94 
57-13 
56-87 
56-76 
56-63 

36™ 

50°         53' 

1-38 
0*6  1 
2*28 
1*98 

2651* 

8  July  30 
Aug.     i 

4 
6 

7 
8 

Mean 

i8h      38m 

'4*82 
5-09 
4-96 
4-87 

5-10 

50° 

34' 

46-62 
46-62 
46-26 

47-13 
45-27 
47*01 

56-87 
18 

37 

2-60 
2-23 

2-31 
2-64 

2-57 

1-65 

26           38 

28-72 

»9'37 

28  16 
31*28 
29*07 
31*11 

4'97 

18           38 

(43-84) 
43-27 
43-2i 
43-26 

43-05 

42 

46-49 

34 

17-62 
18-71 
20-86 
17*86 

18 
31-63 

3'-94 
31-31 
31-29 

3i-49 
31-52 

30-73 
35 

49 

28-14 
27-10 

24-07 
28*17 
27-76 
26-62 

42-91 
27 

2645 
10  July  14 

15 

Aug.    3 

5 
30 

Mean 

2652 

12  July  21 
26 
Aug.  1  8 
24 

27 

Mean 

2639 
ii  July  24 

25 
28 

Aug.     5 

25 

Mean 

18 

2-47 

37 

20-63 

20-45 
20-59 
20-63 

29-62 

45           15 

29-59 

30-63 

30-64 
28-42 

43-20 

18          38 

44/0 

27-55 
29-27 
30-50 

18-79 
52 

2646 
12  Sept.    6 

7 
8 

12 

Mean 

2653 

13  Aug.  1  6 

17 
31 

Mean 

2654 
12   Sept.    6 

7 
1  1 

12 

Mean 

3i-53 

18 

36-89 

37-18 
36-70 

37-03 
37-12 

35 

26-98 

24 

52-62 

50-85 
50-81 

51-19 

50-52 

40 

2640* 

13   Sept.  14 

17 

19 

20 

14  July  24 
25 
3° 

Mean 

4T29 

18          38 

47-3i 

47-37 

47-41 

29*11 
45 

18 

7'94 
9-42 
8*86 
8*90 

18 

20-58 

37 

39*10 

38-89 
39*00 

3875 

29-82 

42         36 

42-12 
42-67 
41-21 
43-85 
40-43 

2647 
12  July  21 
26 
Aug.  1  8 
24 
27 

Mean 

36-98 

18 

50-18 
50-06 
50*24 
49-94 

35 

51-69 

27 

42-06 
42*25 
40*39 

39'°3 

38 

47-35 
18          38 

50-49 

12 

39-62 
39-02 

3879 
38-96 

38-13 

8*78 
36 

2641 
14  July  1  1 

17 
18 

23 

Mean 

2655* 
9  Aug.  19 

21 

27 

Sept.      3 
15 
24 

Mean 

18 

3973 
39-84 

4°-  '  3 
40-06 

38-94 
37 

42*06 

51          39 

19*09 
17-93 

I7-37 
20*51 

18*74 

2648 
13  Aug.  13 

16 

17 

20 

Mean 

2649 
10  Sept.    8 
9 

Mean 

50*11 
18 

36 

5'37 

5-59 
5-62 

6*04 
574 
5'43 

40-93 
29 

27 
47-66 
48-28 
46-43 
46-36 

47-87 
46-05 

50-49 

18           38 

52-48 

52-07 

52-3; 
52-16 
52-06 

39-02 

46 
28*18 

27-91 
2776 
28-56 
31-06 

21 

2642 
12  Aug.  24 

27 

Sept.    i 
6 

7 
8 

Mean 

2643 
13  Aug.  1  6 

17 
Sept.    2 

Mean 

2656 

13  July    9 
ii 

12 
17 

18 
Mean 

39-94 
18 

38 
1-56 

1-75 

1873 

26          23 

5-02 
4-77 

18 

1-66 

38 

2*72 
2*99 
2-8  1 
2-76 
2-83 
270 

4*90 

50          31 

18*84 
1  6*66 
19*49 

18*00 
18*07 
18-32 

52-22 

18        38 
57-12 
_  57-44 

* 

57-13 

28-69 

34 

57-18 
56-66 
57-63 

38 

57-09 

5579 
57-98 

18 

47-02 
46-88 
^6-44 

36 

51 

51-03 
50-37 
50-26 

47'n 
48 

2650* 

8  July     30 
Aug.     i 

1 

7 
8 

Mean 

2657 
7  Sept.    6 

10 
12 

26 

27 
Oct.      4 

Mean 

46-78 

So-55 

2-80 

18-23 

57-13       57-27 

57-16 

5695 
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Groombridge    '         Mean  11.  A. 
No.                       1810-0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

2658 

10  July    14 

'5 

Aug.    3 

5 
1  1 

3° 
Mean 

i8h 

s 

39m 

15-86 
15-88 

l6'02 

16-47 

16-06 
16-29 

27°         26' 

1  5*5  2 

H-53 
15-10 

15-83 
I5-47 

2665 

13  July   1  8 

25 

Mean 

i8h       40m 

31-42 
31-81 

46° 

58-22 
56-14 

22' 

2670 

12  July  26 
Aug.     i 

15 
'7 
18 

19 
Mean 

18" 

42m 

3-56 

3-45 
3-81 
3-32 
4-01 

3'39 

29' 

9' 
2-91 

3-91 

6-30 
3-99 

31-62 

18          40 

40-71 
40-98 
40-66 
40-79 
40-81 

57-18 

46 

21-23 
18-46 
20-5.8 
22-48 
21-04 

38 

2666 

13  July     9 
ii 

12 

17 

'9 
Mean 

18 

26-04 

25-95 
26-23 

25'95 

16-10 
39 

15-67 

36          19 

4-04 

3-34 
3-96 
3'66 

18 

3-59 

42 

28-65 
27-89 

28-15 

37 

4'35 

12 

58-65 
58-16 
58-21 

58-86 

2659 

1  4  Jiily    1  1 

17 
18 

23 
Mean 

2671* 

8  Aug.     i 

4 
6 

7 
8 

H 
Mean 

40-79 
18           40 

47-22 
44-04 
44-5I 
44'39 

47-54 
43-66 

45-46 
46-84 

20-76 

3 

32-62 
32-89 

32-44 
34-12 

32-47 
33-09 
32-38 
32  23 
31-80 
33-34 

32-98 

3 

3I-49 
32-I3 

31'57 
32-36 

33-62 

32-02 
31-80 

33-02 

2667* 

6  July   17 
26 
27 
3' 
Aug.  1  1 

17 
It 

Sept.    6 
26 

27 
Oct.     9 

10 

1  1 
7  July  1  8 
24 
26 

Aug.     i 

2 

9 
16 
Sept.  19 

Mean 

2667  S.P. 

7  Feb.     8 
15 
23 
28 
Mar.     8 
•5 

20 

Mean 

26-04 

18 

36-84 
36-93 
37-19 

39 

3-75 

48          47 

26-74 
28-56 
24-1  1 

2660 
1  1  July  24 

25 
28 

Mean 

18 

35-04 

3571 

28-17 
42 

35*47 
35-46 

40 

27-82 

25-37 
25-96 

58-51 
46 

27-95 
2679 
28-20 

2672 
9  Sept.  15 

24 
Oct.      5 
i  o  Aug.  1  1 
30 
Sept.     7 

Mean 

36-99 

18 

38-80 
3874 

39 

26-47 

44            3 

34-56 

2661 

2661  (a) 

ii   Sept.    5 
6 

Mean 

35-46 

18 

38-92 
3875 

35'47 
42 

26-38 

50 
50-82 
51-29 

27-65 

8 

2673 
13  Aug.    7 
9 

Mean 

2674 
13  July  28 
29 

Mean 

38-77 

18 

48-74 

18 

57-25 
57-57 

39 
39 

43          48 
4979 

51           52 

37-33 
34'92 

2661  (b) 
1  1  Sept.    7 

38-84 

18 

59-56 
59-70 

42 

51-06 

49 

11-74 
13-27 

38 

45-26       46-71 

32-76 

-3 

32-81 
33-20 

32-41 
3 

32-40 
33-25 
32-30 
32-60 

32-35 

2662 

13  Sept.    5 
6 

Mean 

59-63 
18 

43 
2-13 
2-39 
1-95 
2-13 
2-26 

12-51 
44 

57 
8-45 

9'95 
10-06 
10-31 
9-04 

2675 

12  Sept.    I 
6 

7 
8 
1  1 

Mean 

18 

7-55 
7-25 
7'6i 

40 

36-13 

51           50 

36-63 

3874 

2663 

13  Aug.  17 

20 

Sept.    2 
Mean 

18          40 

49'34 
49^7 

33-01 
51 
26-39 

32-58 
50 

2668 

13   Sept.     5 
6 

Mean 

7H7 

18 

8-61 
8-94 
8-87 
8-58 
8-51 

40 

48          45 
22-43 

23-56 
23-88 
22-53 
22-39 
22-04 

18 

10-66 

10-75 
10-94 
10-72 
10-68 
10-95 

2-17 
43 

51 

11-51 

7-20 

9-36 
9-14 

8-97 
10-43 

47 

2664 
1  1  July  24 

25 
28 
Aug.     s 
20 
25 

Mean 

49-36 

18           41 

(3479) 
35-18 

35-22 
35-49 

28-87 

43 
17-15 
15-16 
14-23 

H'97 
14-02 

53 

2676 
1  1   Sept.  2  3 

24 
29 

13  Aug.  17 
20 
Sept.    2 

Mean 

2669 

ii  Aug.  26 
Sept.    5 
6 

7 
8 

Mean 

8-66 

22-81 

35'34 

15-11 

10-78 

9'44 

2661,  26610  26616.     The  original  No   2661  is  now  left  blank.     The  star  called  2661  by  Groombridge  was  credited  with  three  observations  :  two  of  them,  here 
ridge  266ia,  had  been  increased  15'  in  N.P.D.,  and  one  of  them,  here  called  Groombridge  26616,  had  been  increased  io»  in  K.A. 
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Grooml>ridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  1!.  A. 
1810*0. 

MeanN.P.D. 
iSio-o. 

Groombridge 
No. 

Mean  K  A. 
1810-0. 

Mean  N.P.D. 
1810  o. 

Date 
1800+ 

East.         West 

East        West 

Date 
1800+ 

1 
East        West. 

East         West 

Date 
1800+ 

East. 

West. 

East. 

West 

2677 

9  Aug.  17 
'9 

21 

27 
Sept.    3 

9 
Mean 

TQli               .,,111 

1°            4o 

I                            B 
I5-83 
I5-52 
I5-52 

15-38 
I5-60 

'5  '43 

41'          26 

42-56 
42-67 
41-92 
42-18 
41-85 
43'24 

2685 

ii   July  24 

28 
Aug.    5 

Mean 

i8h       441-* 

37-5S 
37-«5 
37-31 
37-24 

47*        18' 

23-99 
24-81 
23-89 
23-42 
22-36 

2692 

12   Sept.    6 

7 
8 
ii 

Mean 

i8h 

45™ 

54-59 

54-33 

54'27 
54'29 

45° 

5' 

22-49 
22-58 
20-91 
20-59 

18 

54-37 

46 

1-64 
1-76 
1-48 
1-50 
J'45 
i-54 

48 

21-64 

50 

31-16 
28*11 
28*58 
27*47 

*7'33 
27-27 

37-3I 

18          44 

54-12 
53-66 
5370 
53-78 
53-70 

53-95 
54-08 
53-81 

54'H 

23-69 

Si          35 
45-81 
46-,, 
46-01 
46-78 
4778 

45'*9 

44-60 
46-06 
47-70 

>5'55 

18          43 
34-02 

34-34 
33-91 

42-40 

46           28 

49-78 
48-54 
48-97 
5076 
50-48 

2693 
12  Sept.  12 
'3 
•4 

Oct.        2 

3 
4 

Mean 

2686 
II  Sept.    8 
23 
24 
29 
Oct.     6 
1  3  Aug.  20 

3« 

Sept.    2 

5 
Mean 

2678 
13  July     6 
9 

12 

>7 

18 
Mean 

18 

1-56 

46 

22-43 
21-88 

22-11 

21  99 

22-30 
22-15 
22-O9 

35 

28*32 

55 

"374 
12*28 
1  1*50 
13-52 
14*38 
i  1*60 
1  1*05 

34-02 

18          43 

34'»5 
34"«7 

497' 

44          53 
23-48 
*5-u 

2694 
10  Aug.     3 

10 

1  1 

30 
Sept.    7 
9 

21 

Mean 

2679 

12  Sept.    7 
ii 

Mean 

18           44 

58-14 
58-46 
58-29 
58-50 
5835 

46-24 

46           15 
46-32 

4571 
48-11 
44-29 

2687 
13  July     6 

12 

'7 
18 

Mean 

34-16 

18          43 

39-84 

39"24 
39-63 

39-59 

49          28 

39-99 
39-61 

39-42 
39-74 

2680 

13  July  26 
28 
29 

.Ulg.       2 

Mean 

18 

29-30 
29-60 
29-89 
29-41 

22*14 
46 

46 

56-51 

57-87 
56-60 
59-1* 

12*58 
30 

2695 

13  July    9 
ii 

"7 
'9 

Mean 

2696 

12  July  21 
26 
Aug.  15 

17 

Mean 

18          45 

5-45 
5-63 

5H5 
5-54 

46-36 

50          54 

6-88 
3*82 

4-57 

18          43 

47-9° 
47-89 
48-25 

3969 

29          23 

28-83 
28-80 

2688 

1  1   Aug.  26 
Sept.    5 
6 

7 
Mean 

2681 

13  Sept.  17 

'9 

20 

Mean 

2682 

1  1   Aug.  26 
Sept.    5 
6 
7 

Mean 

29-55 
18 

46 

497' 
49*37 
49*19 
49*08 

57-53 
39 

9 

36*85 

33-97 
36-23 

35'92 

5'52 

18         45 

14-69 
14-66 

4-94 

49           49 

8-45 

48-01 

18          44 

18-72 
19-03 
19-02 
1872 

29-07 

50          52 

38-87 
38-36 
41-41 
38-82 

2689 

13  Aug.    9 
1  6 

Mean 

18 

9'43 
9-42 
9*86 

9-98 
9-50 

49-34 
47 

49 

9-67 
9-66 

10*87 

9-95 
8-69 

3574 
14 

14-68 

18          45 

43-88 
43HO 

9-12 

48          45 

30-32 
30-00 
28-91 
30-02 

2697 

i  3  July  26 
28 
29 
Aug.    2 
3 

Mean 

2690 

1  2  Sept.  1  2 
'3 
'4 

Oct.        2 

Mean 

18-87 

18          44 

31-04 
31-06 

39'37 

48          42 

37-90 
36-49 

2683 
1  2  Sept.  1  3 
H 

Mean 

9-64 

18 

12-29 
12-44 
12-28 
12-60 

47 

977 

46 

48*91 
48-91 

49-55 

(53-41) 

30 

43-58 

18          45 

45-85 
45-96 

4579 

29-81 

39            4 

33-55 
30-56 

33-99 

31-05 

18          44 

31-68 
31-88 

37-20 

29          28 

4875 
47-53 

2698 

13  July     9 
1  1 

'7 
'9 

Mean 

2691 

12  July  21 
26 
Aug.  15 

Mean 

2684 
13  Sept.  19 

20 

Mean 

31-78 

48-14 

45-87 

32-70 

12-40 

49-12 
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Groombrldge          Mean  K.A. 
No.                       1810-0. 

Mean  N.I'.  I). 
iSio'o. 

Groombridge 
No.     ' 

Mean  R.A. 
1810-0. 

MeanN.I'.U. 
iSio'o. 

GroontbridffB 

No. 

Mean  R.  A. 
iSio'o. 

Mean  N.P.D. 

I  8  1  0  -Q. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Dnte 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

E;ist. 

West. 

2699 

9  Sept.    9 
15 
24 
29 

Oct.      5 
6 

Mean 

18" 

19-44 

19-02 
19-71 
19-26 
19-48 
19-16 

a 

37° 

56-62 
56-26 

54-84 

57-46 
56-44 

5474 

15' 

2706 

12  Sept.  12 
13 

Oct.      3 
13  July   26 

28 

29 
Aug.    2 

Mean 

18" 

S 
6-05 

5-81 
6-09 

5-96 

48'" 

I 

6-32 
6-28 
6-14 
5-82 

49° 

36-33 

32-07 

35'47 

0' 

33-28 
35-02 
32-92 
34-11 

2712 
7  July   18 

Aug.     2 

9 

Sept.  12 

27 
Mean 

18" 

ft 

55-45 

55-95 
53-96 

6' 
30-96 

59' 

29-75 

30-80 
31-29 
29-32 

29-85 

19-35 

18 

29-68 
29-54 

47 

56-06 

47 
45-86 
44'»5 

17 

18 
4-18 

4-03 

4-40 

55-22 
49 

30-96 

50 

1-70 
0-98 
3-65 

30-20 
6 

2700 

ii  July  25 

28 

Mean 

18 

23-13 

23-38 
23-72 
23"6o 

23-52 

23-35 
23-46 

6-14 
48 

23-68 
23-33 

34-61 

30 

27-84 
28-98 
27-60 
27-31 
27-08 
26-25 

2779 
27-37 
27-38 
27-39 

27-75 

So 

28-29 
27-69 
27-61 

27-55 

2713 

13  Aug.  16 

17 
20 

Mean 

2707* 
6  July  16 

21 

26 
28 

3i 
Aug.  1  1 
16 

18 

22 

Sept.  30 
7  Aug.  1  6 

22 

Sept.    6 
'9 

Mean 

29-61 

18 

33-85 
33-77 
(33'H) 
33-69 
33-62 

47 

45-01 

47 

41-24 
40-1  1 
42-67 
41-64 
40-83 

19 

4-20 

18 
5-11 

5-17 

49 

2-II 

29 

5O-80 
52-96 

20 

2701 
ii   July  24 

25 
28 
Aug.     5 
25 

Mean 

2714 
13  Sept.  14 

17 

20 

Mean 

5-i4 

18 

9-78 

10-11 
IO-2O 

9'57 

10-07 
IO-O7 

49 

5I-IO 

50 

44-08 

44-25 
42-03 

43-89 
4378 
46-77 

3 

33-73 

18 

37-59 
38-03 
37-90 

47 

4''3° 

37 

33-00 

36-96 
38-00 

9 

2715 

13  Aug.     7 
9 
13 

17 
Mean 

2702 

9  Sept.  15 

24 
29 

Mean 

23H5 
18 

48 
29-27 

29-30 

27-52 
6 

27-79 

47 
50-95 
49-76 
51-41 
50-59 

2708 

7  July  26 
Aug.     i 

2 

9 
Mean 

18 

39-86 
39-95 

47 

35'99 

49 

34-92 

36-50 

54 

9-97 

18 

3i-34 
31-11 

49 

44-13 

So 

18-04 
16-65 

2 

2703 

13  Aug.    7 
9 

Mean 

18 

29-29 

48 
31-11 

3>'54 
31-23 

30-89 
3I-l6 
30-93 

39 

50-68 

25-62 
25-48 

23'55 
22-98 

24-54 
25-30 

2716 

13  Aug.  17 

Sept-.    2 

Mean 

2709 

12  Aug.  17 
18 

19 

22 

24 

2/ 

Mean 

31-23 
18 

49 

33-12 

33-19 
33-13 
33-13 
33-18 

17-35 
46 

17 

54-09 
54-28 

54-73 
53'9' 

39-88 

18 

43-97 
44-03 
44-04 
44-10 

47 

46 

20-80 
21-27 

1873 
19-64 

6 

2717* 

8  Sept.  1  5 
16 
17 
'9 

21 

Oct.      i 

Mean 

2704 
13  July     6 

12 

18 
25 

Mean 

18 

48 

33-33 
33-51 
33-21 

33-I9 

39 

24-58 

34 

2773 
28-68 

27-48 
30-46 

2710 

12  Aug.  17 
18 

19 

24 

Mean 

44-04 

18 

57-32 
57-46 

5772 
5775 
57-95 

47 

2O'I  I 

29 

18-36 
19-24 

18-47 
18-98 
'7'93 

23 

18 

33-15 

49 

46-54 
46-68 

46-45 
46-43 
46-50 

46-48 

41               22 

24-45 
24-58 
24-08 
26-05 

18 

46-97 
47-I5 
47-31 
47-06 
46-93 

33-3I 
48 

48 

4-22 

479 
3-47 
2-98 

3'95 
3-4° 

28-59 
38 

2705 

13  Sept.  14 
16 

'9 

20 

Mean 

2718 

10  Aug.  10 
1  1 
30 

'    Sept.    7 
9 

Mean 

2711 
1  1   Sept.    6 

7 
8 

23 

29 

Oct.        2 

Mean 

57-64 

18-60 

47-12 

3%8o 

46-51 

24-78 
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Groombridg?            Mean  R.  A. 
No.                       1810-0. 

Mean  N.I'.  1). 
1  810-0. 

Groombridee 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.I). 
1810-0. 

Groombridge 
No. 

Mean  K.A. 

iSio'o. 

.Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Dnte 
1800+ 

bit 

West 

East 

West. 

Date 
iSoo-H 

East. 

West. 

East. 

West 

2719 

8  July  30 
Aug.     i 

4 
6 

7 
8 

Mean 

i8h 

l 

50m 

27*68 
28-07 

2770 

16° 

it 

8 

22V27 

23'55 
24-20 

23-73 
22-24 
22-72 

2726* 

7  Aug.  16 

22 

Sept.    6 

10 
12 

'9 
26 

27 
Oct.     4 

Mean 

i8h 

• 

26-00 
25-50 

52m 

• 

26-01 

14° 

46-65 
46-83 
46-43 
46-I3 

47' 

48-2  1 
46-58 
48-41 
47-97 
47-4i 

2732 

9  Sept.    3 
15 
*4 
28 
Oct.      5 

Mean 

i8h 

58-72 

58-99 
58-67 
59-3i 
58-80 

53m 

n 

27° 

8-42 
8-31 

7-90 

6-86 
9-38 

52' 

II 

58-90 
18 

54 
2-19 
2-29 
2-28 

2-49 
2-15 

2-24 
2-39 

2'IO 
2-23 
2'I  I 

8-17 
40 

56 

I9-39 
21-51 
21-44 
1  6-8  1 
22*29 
22-25 
21-70 
20-40 
20-02 
20-43 

18 

28-85 
28-51 
28-18 
28-18 
28-60 
28-00 

27-82 

50 

32 
6-n 

5-67 
4'97 
7-i3 
4-67 

5-45 

23-12 

45 

2733 
10  Aug.    3 
5 

10 

30 

3' 
Sept.    7 
12  July  21 
26 
Aug.  15 
17 

Mean 

2720 
9  Aug.  17 
'9 

21 

27 

Sept.    3 
9 

Mean 

*57S 

IS 

33'6i 

(34-09) 
33-35 
33-48 
33-54 
33-44 

26-01 
52 

46-51 

49 
31-62 

30-22 
32-49 
32-41 
32-00 
29-81 

4772 
34 

2727 
II  July  24 

25 
28 
Aug.    5 
20 
25 

Mean 

28-39 
18 

5i 
25-31 
25-19 

5-67 

48 

8 

18-15 
«7'43 

2721 

12  Sept.  12 
Oct.      2 

Mean 

18 

2-27 
2-33 

2-25 

54 

50 

36-26 
35-04 

2O'6z 

55 

33-48 

18 
48-56 

4875 
48-50 
49-11 

48-41 
48-86 

52 

3i-43 

51 
20-33 

i9'33 
19-71 
19-60 
20-56 
19-31 

19-81 

29 

7-85 
8-71 

9'57 

7'99 
9-71 

2 

18 

2734 
1  1  Sept.    5 
6 

Mean 

2728 

1  1   Sept.    5 
6 

7 
8 

9 

28 

Mean 

18 

25-25 

5i 

32-41 
31-89 

32-39 
32-48 
33-02 

44 

'779 

23 

3478 
35-53 
35-62 

34-37 
38-4° 

2-30 

18 

5-90 

5-97 
5-97 
6-io 

5-92 
5-54 

54 

3565 

49 
37-11 

36-90 

37-09 
37-21 
36-88 
35''4 

34 

2722 
12  Sept.    6 

?8 
ii 
'3 

Mean 

2735 
1  1  July  24 

25 
28 
Aug.    5 
20 
25 

Mean 

48-70 

18 

5-93 
6-20 

5-96 

579 
6-18 

53 

2729 
13  Sept.  14 

10 

'7 
'9 

20 

Mean 

18 

32-44 

5i 

53'°5 
52-84 
52-68 
53-07 

44 

35*74 

25 

3'93 

3'74 
3-89 
375 

5-90 

18 

14-72 
14-52 

H'74 
14-86 
15-27 

54 

36-72 

50 

2-25 

3'49 
2-18 
2-76 
•  •85 

25 

2723 
12  Sept.    6 

A 

'3 
Mean 

2736 

13  Aug.    2 
3 

7 

,1 
Mean 

6-01 

18 

15-89 
15-98 
15-60 
15-60 

53 

877 

48           37 
10-23 
10-19 
12-06 
12-23 

2730 
13  July     9 

12 

17 
18 

Mean 

18 

59-17 

59^7 
59-88 

597i 

52-91 
51 

50 

32-05 
34'°4 
3373 
34'92 

3-83 
36 

14-82 

18 

16-63 
16-48 
16-66 
16-73 
16-64 

54 

2-51 

So 

47-29 

(42-10) 

46-76 

47-70 
47-51 

23 

1 

2724 
«3  Aug.     3 
7 
13 
'5 

Mean 

2737 
13  Aug.    z 
3 

,o 

»7 

Mean 

15-77 
18 

53 

31-77 

3  '77 
31-88 
32-03 
32-07 
31-99 

11-18 
32 

26 

2-25 

2-33 
1-25 

2-94 

2-11 

2-25 

2731 
8  Aug.  14 
•9 

20 

Sept.    3 

5 

10 

Mean 

59-58 

18 

7-51 

7-59 
7-83 
8-04 

52 

33-69 

50 

28-09 
27-66 
26-79 
28-25 

28 

16-63 
18 

54 

20-32 

'9'54 
19-97 

20-06 
19-62 

47'32 

32 

I 

5647 
57-62 
56-18 
(64-85) 
57-16 

2725 

13   Aug.     3 
7 
'3 
'5 

Mean 

2738 

12  Aug.  18 
'9 

22 

24 

27 

Mean 

774 

27-70 

31-92 

2-19 

19-90 

56-86 
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Gvooinbrklge 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombridge    i         Mean  R.A.               Mean  N.P.D. 
No.                       1810*0.                         iSio'o. 

Date 

I  if  00+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West.        East.     1    West. 

Date 
1800+ 

East. 

West   |     East. 

West. 

2739 

1  3  July     6 
9 

12 

'7 
18 

Mean 

i8h 

3 
26-07 
26'23 
26-08 
26T3 
26M8 

54™ 

X 

48° 

42-91 
3978 
42-67 

4°"43 

42-84 

34' 

2746 
9  July  20 

22 

23 

Aug.  17 

'9 

27 

II   Sept.    8 

9 

28 

Oct.        2 

6 

13 

Mean 

i8>' 

4-00 
3-82 
4-20 

4-29 
4-05 

4-05 
3-86 
370 

3-74 

3-86 

3-56 
3-82 

56"' 

43°         19' 

4  5  "3  9 
44-96 

45-I7 
44-72 
44-69 
44  "66 

43'4' 
457' 
46-10 

4378 
42-63 
45'3' 

2751 

13  Aug.  17 

20 

Sept.    2 
Mean 

l8h 

19-56 
19-45 
'974 

57m 

8 

50° 

55'64 
53-85 
53-96 

21 

19-58 
18 

57 

39-47 
39-19 

39'3  ' 
39-09 
39-29 

54-48 
16 

10 

5-.6 
6-96 
668 
8-52 
7-15 

26-I4 

18 

54 
48-84 
49-02 
49-10 
48-92 
49-09 

4'73 
48 

0 
17-16 

16-26 

17-26 
16  39 
14-85 

2752 

12  July  21 
26 
Aug.  15 

«7 
18 

Mean 

2740 

1  2   Sept.  1  1 

12 
Oct.        2 

3 
4 

Mean 

3-91 

18 

5'53 
5-07 
5-23 

56 

447' 

35           36 

34-85 
34-98 
32-25 

18 

39'27 

57 
39-22 

39-23 
38-87 
38-80 
39-30 
39°6 

38 

6-89 
0 

40-25 

39-25 

37-04 

38-57 
39-20 
38-26 

2747 
1  4  July  1  1 

'7 
18 

Mean 

18 

172 
1-88 

'73 
1-99 

48-99 
55 

55 

48 

63-09 

(57-40) 
63-65 

63-87 

16-38 
50 

2753 
10  Aug.     5 

10 

3' 
Sept.    7 

9 

10 

Mean 

2741 

13  July     6 

i7 

'9 
26 

Mean 

5-28 

18 

40-79 
41-14 

40-92 
40-86 

40-72 
40-76 
41-11 

56 

40-59 
41-07 

34-03 

18           57 

32-34 
31-84 

32-15 
3  '-98 
32-55 
32-84 
31-64 
33-88 

33-35 
33-51 

33-92 
33-02 

33-69 
33-12 
32-11 
32-41 
32-48 
31-84 

2748* 

6  Aug.  17 
18 

22 

Sept.    6 
18 
26 

27 
30 

Oct.      12 

7  Aug.     i 

| 

Sept.    6 

10 

26 

27 
Oct.     4 

Mean 

1-83 
18 

22'12 
2|-97 
21-64 
21-84 
21-34 
22-05 
22-OO 

63-54 

27 
32-48 
31-67 
28-91 
28-36 
31-32 
31-64 
33-09 

51 

18 

44-01 
43-96 
43-95 

39-08 
57 

50 

37-42 

39'H 
37-12 

38-76 

9 

2742 

9  Aug.  2  1 
Sept.    3 
'5 

H 
28 
Oct.     5 
6 

Mean 

2743 
13  July     6 

12 

'2 

26 

28 

Mean 

2754 
13  Sept.    2 

6 
Mean 

43-97 

18 

2-17 
2-14 
1-86 

58 

37-89 

48 

30-35 
33-8o 
30-25 

39 

2755 

13  July  1  8 
26 
28 

Mean 

2I-85 

18 

33'33 

33-59 
33-66 

33-53 
33-44 

55 

31-07 

48 

42-47 
42-26 
43-90 
46-88 

43'9  » 

46 

2-06 

18 

43-22 
42-81 
43-35 

58 

3I-47 

48 

3"oi 
8-10 
8-39 

5i 

2756 

13  July  26 
29 
Aug.     2 

Mean 

40-90 

18 

47-00 
46-66 

46-44 
46-88 

40-83 
56 

3*-*i       33-33 

50           19 

10-04 
13-87 
14-17 
12-83 

33-5I 
18 

55 

3775 
37-76 

37'4' 
37-69 

43-88 
45 

52 

53-25 
5^47 
5  '74 
51-3° 

2749 
13  Aug.    9 

'7 

20 

Sept.    2 
Mean 

2744 
12   Sept.  12 
13 

H 

Oct.        2 

Mean 

43-13 

18 
46-82 
47-23 

58 

6-50 

50 

24-02 
24-04 

9 

2757 

13  Sept.    5 
6 

Mean 

46-75 
18 

56 

5776 

57-72 
57-66 
57-47 
57-55 
5775 

12-73 

34          36 

35-86 
35-42 
35-11 
35-28 
35-26 
35-97 

18 

37-65 

55 

54-88 
55-16 
55-07 

54-87 
54-84 

55-03 

42 

52-19 

13 

49-40 
49-74 

47-55 
48-09 
50-01 
50-00 

2750 

8  Sept.    5 

10 

15 
16 

'7 
'9 

Mean 

47-03 
18 

58 

49-47 
49'43 
49'37 
49-39 

24-03 
40 

38 

47-61 
48-09 
47-88 
48-89 

2745 
8  July  30 
Aug.     i 

I 

7 
8 

Mean 

2758 
12  Aug.  19 

22 

24 

27 

Mean 

54-98 

49''3 

S7-65 

35H8 

49-42 

48-12 
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G  room  1  M  ul  ;;•             Mean  K.A. 
NIL                         iSio'o. 

Mean  N.l'.D. 

iSio'o. 

Qroombrutaa 

No. 

AU-an  K.A. 
1810-0. 

Mean  N.l'.D. 
1810-0. 

Groombriclge 
No. 

Mean  R.A. 
iSio'o. 

Alean  N.P.D. 

iSio'o. 

Date 

iSoo-f- 

East. 

West 

East.        West. 

Date 
1800+ 

East.     '    West. 

East 

W-st. 

Date 
1800+ 

East.         West. 

Bust.         West. 

2759 

1  1  .Inly  24 

25 
28 

An-.     ; 
20 

Mean 

18" 

a 

0-27 
0-38 
0-3; 
0-40 
0-23 

59m 

a 

44'            21 

40^69 
37-84 
38-37 
37-92 
37-54 

2766 

12  Sept.    8 
1  1 

12 

13 

Oct.        2 

Mean 

15-30 
15-30 

15-31 
15-61 

15-23 

40° 

a 

21' 

47-85 

48-19 
48-61 

2773 

12  Sept.    i 
6 

7 
Mean 

2774 
10  Sopt.    8 
26 

3° 
Oct.      i 

4 
Mean 

2775 
12  July   21 
26 
Aug.  15 

•  7 
18 

Mean 

I91'             I1" 

26-25 
26-46 
26-47 

45°       49' 

19'-'  8  8 
20-60 
19-87 

26-39 
19                  I 

46-89 
46-52 
46-82 

47-03 
4671 

20-12 

51             8 

28-97 

30-34 
30-66 

0-33 

18 

8-5, 

18 

2573 
25-16 

25-49 
25-30 
25-46 
25-04 

59 

59 

48             51 
46-18 

30            8 

60-25 
60-  1  1 
60-08 

58-94 
60-78 
59-76 

15-35 

19          o 

28  36 

19           o 

38-94 
38-85 
38-84 

39'3' 
38-86 

48 

27-46 

36 
25-12 

25-69 

25-88 

27-30 
27-09 
2655 

47-96 
46 

53 

26-74 

2760 

13  An-.     3 

2761 
9  Aug.  17 
'9 

21 

27 

Sept.    3 
15 

Mean 

2767 
i  3  July  29 

46-79 

19            3 

7-62 
7-76 
7-90 
769 

30-02 
16            8 

34-05 
3^*5 
34-*o8 

34''7 

2768 
6  July  28 

3' 

Aug.  1  6 
7  Sept.  12 

'9 
27 
Oct.     4 

Mean 

19             3 

39'«S 

38-96 

39-20 

33-96 
40              2 

39-88 
43-48 

40-82 

38-87       39-31 

19              I 

6-67 
6-61 
6-40 
6-75 
6-59 
677 

26-28 

49 

'5'54 

18-82 

19-95 
18-43 
19-98 
17-70 

26-74 
14 

2776 
1  2  Sept.  1  1 

12 
13 

Mean 

25-36 
18 

59 
50-67 

51-23 
51-06 
51-02 
51-06 

59-99 

35          53 

33-87 
32-92 

32-31 
32-92 

2769 

1  1  Aug.  2  5 
26 
Sept.    5 
6 

7 
8 

Mean 

2762 

10  Aug.     5 
10 
1  1 

3i 

Sept.    7 

Mean 

2763 

12  Oct.      4 
8 

9 
13 
15 

Mean 

39-10 
19             3 

41-99 
41-90 
42-11 
42-16 
42-12 

4I-39 

39           56 

16-95 
16-67 
16-69 
16-90 
15-21 
I7-33 

2777 

12  Sept.    8 
II 

12 

'3 

H 
Oct.         2 

Mean 

6-63 

19              I 
19-83 

I9-33 
19-72 

I9-74 
19-82 

18-40 
51 

21 

59-08 

58-22 
57-11 
60-35 

18 

51-01 

59 
51-22 
51-64 

32-75 

14          28 

22-51 

23-18 

23-16 
22-82 

2770 
10  Sept.    9 

21 

26 
30 
Oct.      i 
4 

Mean 

42-01 
19             3 

58-50 
58-60 
58-72 
58-44 
58-91 

1663 

37           52 

20-74 
20-70 
21-67 
22-84 

2  2  '60 
22    18 

2778 
1  1  (  lot.     6 

15 

'7 
23 
25 
12  Sept.    7 

Mean 

2779 
1  2  Aug.  1  9 

22 
24 
27 

Mean 

19-63 

19              I 

23-86 
23-60 

2369 
23-81 
24*01 

28 

22'12 
22-5O 
22-89 
24-61 

24-40 

58>6 
II 

18 

55-81 
55-68 

51-40 
59 

55-93 

23-52 

Si          55 

5877 
57-12 
59-09 
59-00 

2771 

9     Sept.  24 
28 

29 
Oct.     5 
6 
7 

Mean 

2764 

II    Oct.        2 

6 

12  Sept.     i 
6 

Mean 

58-57      58-91 
19             4 
12-32 

12-45 
12-33 
12-48 

21-71           22-18 

34           54 
12-79 

(476) 
13-06 

'3'35 

5575 

19 

7-74 
7-42 
7-65 
7-56 
77* 

5579 
0 

57-95       59^5 

48           52 

26-66 

27-15 

24-87 
26-88 

2376 

19             I 

H73 
24-87 
24-91 

25-05 
24-91 

46 

48-17 
48-04 
50-07 

58 

12-40 

19             4 

23-20 
23-22 
(22-89) 
23-61 
23-55 

13-07 

Si            8 

14-34 
1479 
16-25 
14-02 
13-61 

2765 
13  July   19 

29 
Aug.     2 

3 

4 

Mean 

2772 
1  1  July  24 

25 
28 
Aug.     5 

20 

M«au 

2780 

10  Aug.    5 
10 
Sept.    8 

21 
Mean 

7-63 

26-59 

24-89 

4873 

23-40 

14-60 
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Groombriik'e 
No. 

Mean  R.A. 
iBio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groombriiltre 
No. 

Mean  R.A.                M.MTI  N.H.U. 
1810-0.                           iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West 

East. 

West 

Date 
18004- 

East. 

West 

East.          West 

2781 

12  Aug.  19 

22 
24 

27 

Sept.     I 
Mean 

19" 

3 

4- 

s 

26-25 

26-28 

26-41 
26-30 

25-98 

34° 

5* 

2075 
22-32 

22-05 
21-03 

2073 

2788 

10  Sept.    9 

I9h 

I 

19 

9-58 
10-14 
10-03 
978 
9-65 

7m 

7f67 

7 

50° 

40 

45-13 

47-47 
45-32 

45-03 
44-82 

4' 
38-95 

29 

2795 

10  Aug.  31 

I9h          8m 

(55-63) 

19             9 

'75 

2'OO 
2'10 

1-69 

49°         52' 

(50-24) 

24              20 

19-62 
20-45 
20-50 
19-9. 
19-15 
18-65 

2789 

9  Sept.  29 
Oct.     7 
8 

'5 

24 

Mean 

2790 
8  Sept.  1  6 

17 
'9 

21 

Oof,       I 

3 
10  Sept.  27 
30 
.  Oct.      i 

£ 

7 

Mean 

2796* 

8  Aug.     8 
'4 
'9 

20 

Sept.    3 
5 

Mean 

19 

S-i? 
4'53 
5'32 
5-04 
4-69 
475 

26-24 
5 

49 

48-10 
47-68 
48-34 
48-28 
48-91 
48-03 

21-38 
52 

2782 

II   Sept.     8 

9 
23 
28 
29 
Oct.      2 

Mean 

9-84 
19 

7 

'7-54 

17-59 
17-50 

17-45 
17-68 
17-41 
17-62 
17-51 

'773 
17-50 
17-80 

45'55 
51 

10 

26-88 
26-87 
30-20 

27-39 
2949 
27-63 
28-84 
27-15 
29-59 

3°'39 
28-87 

3i-'5 

19 
15-65 

I  6-02 

15-76 

1-89 

9 

'97' 

45             9 

10-98 
10-74 
7-89 

2797 

1  1  Sept.    9 

23 
Oct.      2 

Mean 

4-92 

19 

15-89 
15-88 
15-91 

5 

48-22 

41 

50-21 
52-19 
52-48 

51 

2783 

ii  Oct.      6 
15 

17 

Mean 

15-81 

19 

9 

16-20 
16-26 
'6-34 

l6'2I 

1573 

9-87 

4i           36 

22-32 
20-78 
21-43 
21-84 
22-54 

2798 

10  Sept.    7 
30 
Oct.      i 

4 
7 

Mean 

15-89 

19 

49-08 
48-08 
4874 

47-97 
48-38 

4772 

5 

51-63 

13 

437i 
41-05 
42-42 
42-18 
41-19 
41-21 

13 

2784 

9  July  23 
Aug.  19 

21 

27 

Sept.    2 
'5 

Mean 

19 

4-52 

17-58 

8 

4-56 
474 

474 

33 

3%7 
39-16 
40-17 
38-24 

28-70 

27 

39'43 
40-31 

37-4° 
37-11 

39'67 

2791* 

7  Aug.    2 

,1 

22 

Sept.  12 

'1 

26 

27 

Oct.    26 
Mean 

19 

16-15 

9 

18-60 
18-30 
1870 

21-78 

37             6 

43-16 

41-87 
44-33 

2799 

12  Sept.    7 
8 
1  1 

Mean 

48'33 

19 

4-80 
4-70 
4-89 

4'99 
4-86 

6 

41-96 

49 

3'-84 

34-73 
33-82 
32-33 
3275 

4 

2785 

1  1  Aug.  2  5 
26 
Sept.    5 
6 
7 

Mean 

19 

24-98 
24-83 

2474 
24-95 
24-94 

25-07 

iS'53 
9 

25-24 
25-06 
24-94 
24-97 
24-97 
24-91 

43-12 

49           57 
62-90 
62-15 
61-12 
61-38 
60-74 
(7  '-64) 
62-03 
62-12 

59-47 
61-44 

61-43 
60-71 

2800 

9  Aug.  21 

27 
Sept.  1  5 

23 
24 
28 
10  Aug.     5 

10 

3i 

Sept.    8 

9 

21 

Mean 

4-52 

19 

14-46 
14-16 

4-68 
8 

39-01 

49 

5i-i3 

50-97 

38-78 
3 

2792 

1  i   Sept.    6 
7 

Mean 

4-85 
19 

6 

46-36 
46-32 

45-95 
46-03 

33'°9 
34 

56 

379 
3'34 
4-90 
3-30 

2786 
12  Aug.  19 

22 
24 

27 

Mean 

I4-3I 
19 

8 

27-32 
27-16 
27-19 

51-05 
35 

0 

35-64 
36-02 

35-24 

2793 

12    Aug.    22 
24 

27 

Mean 

19 

53-55 
53'67 
53'65 
5373 
53-69 

46-17 
6 

42 

27-84 
30-21 
27-56 
28-59 
28-18 

3-83 
56 

24-92 

19 

45-16 

45-37 

45-25 
44-87 

44-77 

25-02 
9 

6  1  "66       6  1  -20 

44           59 

37-57 
36-75 

3777 
38-30 

35-05 

19 

39^3 
40-02 
39-90 
40-34 

27-22 
8 

4i 
26-20 
26-73 
27-61 
24-65 

35-63 
58 

2787 
1  1   July  24 

25 
28 
Aug.     5 
20 

Mean 

2801 

1  1   Sept.    9 

23 

28 

29 

Oct.        2 

Mean 

2974 
ii   Oct.     6 
15 

17 
23 

Mean 

53-66 

28-48 

40-05 

26-30 

45-08 

37-09 

2795.  The  position  ascribed  to  this  star  cannot  be  identified  with  that  of  any  star  in  the  sky. 

No.  left  blank  in  the  Catalogue. 


The  observation  has  been  bracketed,  and  the 
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Clrooinbridgc 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.D. 
1810-0. 

Groom  bridge 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
i8io'o. 

Groombridge 
No. 

Mean  H.A. 
18100. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.         West. 

East 

West. 

Date 

1800+ 

East.         West 

East. 

West 

Date 
1800+ 

East 

West 

East. 

West 

2802 
9  Sept.  29 

8 

'5 

24 
30 

Mean 

2803 

12  July  26 
Aug.  15 

Mean 

I9b         iom 

22-22 
22-O5 
22"OO 
22-12 
21-65 

40° 

3370 
35-16 

36-26 

15 

28lO 

12  Aug.  17 
18 

Mean 

jph             jjm 

2677 
27-06 

43° 

9' 

17-03 
14-92 

2813*  conU. 

8  Oct.    14 
9  July  23 
Aug.  i- 

'9 

27 
Sept.  i  5 
Oct.     7 

'5 
30 
Nov.  19 
10  Aug.  1  1 
Sept.    8 
9 

21 

Oct.     7 

8 

'3 

18 
29 

30 
Nov.    9 
1  1  Sept.    5 
6 

7 
S 

23 
28 

Z9 

Oct.        2 

6 
13 

'9 

23 
27 
Nov.    3 

4 

10 

12  July  26 
Aug.  14 
'5 

•7 

18 

'9 

22 
24 

Sept.    i 
6 

7 
1  1 

12 

'3 
'4 
Oct.      2 

3 

8 

9 
'3 

13  July  25 
16 

28 

29 
Aug.    i 

3 

19" 

I 

I2m 

30° 

ft 

39-40 
39-87 
40-41 
40-10 
38-86 
39-18 

39-54 
3976 
39-OI 

39-49 

39H4 
40-36 

38-87 
40-56 

38-36 
39-27 

39-89 

39-25 

40-17 

39-64 

38-92 
38-50 

39-66 
40-72 

39-90 
39-54 

58' 

39':84 

37-29 
37-10 
38-08 
3872 
40-19 
38-24 

39-97 
4098 
37-88 
34-27 
38'75 

395" 

40-07 

40-56 

3874 
38-96 
40-19 

3985 
38-65 

38-5' 
38-69 
38-20 
39-18 
41-24 
40-06 
36-88 

38-09 
39-24 
38-54 
38-86 

39-66 
39'3* 

26-92 

19             12 

28-51 
28-69 
28  92 
28-71 
28-63 
28-29 

22 

22-21 
21-46 
20-84 
21-34 
2I-70 
20-98 

I5-98 
40 

22-51 

2811* 

6  Aug.  1  7 
18 

22 

Sept.    i 
6 
18 
7  Aug.     9 

Mean 

2812* 

10  Aug.     5 

10 

Sept.    8 
9 

10 
21 

Mean 

19          10 

27-99 
28-04 

34-89 

43 

16 

10  28 
7-19 

28-02 

19          10 

31-04 

3  '-45 

30-93 
3I-34 

31-00 

32 

10-89 
8-46 
8-18 

874 

37 

8-60 
8-87 

773 

2804* 

7  Aug.    2 
16 

22 

Sept.  19 
26 
Oct.    1  8 
26 

Mean 

2805 

1  1   AUL'.  2  5 
Sept.    5 
6 

7 
8 

Mean 

28-63 

19              12 

37-37 
37-03 
36-97 

37-09 
37'«3 

•  I-42 

49 

22-51 

58 

60-4; 
62-51 
61  '29 
62-19 
60-80 
60-68 

31-17       31-14 

19          10 

54-96 
55-18 
55-08 
55-01 
55-26 

9-18 

49 
11-07 
14-28 

'5'33 
15-02 
14-18 

8-40 
4 

37-09 

19             12 

42-31 
42-51 

4271 
42-48 

42-54 
42-06 

42-69 
42-56 

36 

38-58 
38-46 
40-48 
38-24 
39-46 

39H3 
41-70 

39-98 
39-07 
38-08 
39-28 

61-32 
58 

39-3I 
3979 

39^5 
38-90 

40-23 
4091 
40-17 
39-27 

40-7* 

40-55 
39-20 
40-02 

40-00 

39'53 
41-44 
40-07 
38-84 
38-61 
3972 
38-59 
3978 

2813* 

6  July   21 
26 
27 
3' 
Aug.  1  1 

10 

Sept.  26 
Oct.    1  2 

7  July  3' 
Sept.    6 

10 
12 

27 

Oct.      3 
26 

3" 
8  Aug.     i 

4 
6 

7 
8 

H 
'9 

20 

Sept.    3 
5 

10 

'9 

21 

Oct.     i 

I 

9 

55-10 
19          II 

I2'44 
12-19 

13-98 
35 

9 

42-84 
42-26 

2806 
12  Aug.  24 

27 

Mean 

12-32 

19             II 

16-46 
16-53 
1636 
16-43 

40-06 
39-61 

37-42 
40-38 

58 

2807 
11  Oct.     6 

'5 
'7 
•9 

Mean 

16-45 

19             II 

18-04 
17-92 

39-37 
40 

54 

37-22 
40-19 

2808 

10  Sept.  30 
Oct.      i 

Mean 

17-98 
19             II 

24-57 
24-23 
24-36 

43 

3871 

21 

10-52 
8-52 
8-39 
9-89 
6-14 

2809 

12  July  26 
Aug.  15 

18 
«9 

Mean 

14-41 

8-69 
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Groom  bridge 
No. 

ileaii  U.A. 
iXio'o. 

iluau  N.P.D. 
iSio'o. 

Groombriclge 
No. 

.Mean  R.A. 
1810-0. 

Mean  N.P.D. 
:8io-o. 

Groombriduu 
No. 

Mean  K.A. 
1810  o. 

Mean  N.P.D. 
1810-0. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West 

2813*  contd. 

13  Aug.    4 
7 
9 
'3 
15 
16 

i7 
20 

3' 
Sept.    2 

6 

H 
16 

'9 

20 

(Oct.     9 

10 

13 
25 
31 

Mean 

I9h          I2m 

S                               3 

36° 

38'33 
37-07 
39-20 
40-82 
40-24 
40-56 
39-66 
39-97 

39-94 
40-29 

38-73 
40-21 
39-56 

39'89 

40-20 

38-32 
38-98 
39-68 

39'3° 
40-25 

39'45 

58' 

2819 

12  Sept.  13 
«4 

Mean 

I9h 

I 

I4m 

17-66 
16-75 

26° 

// 

56 

56-21 
52-92 

2827 

12  Oct.      3 

4 
8 

9 
»3 
'5 

Mean 

19" 

s 

i6m 

46-38 

46"75 
4673 

46-44 
46-54 
46-69 

32° 

H 

42' 

39:i  i 

39-23 
39-58 
40-37 
40-30 
38-09 

19 

59-23 
58-61 

59'H 

17-21 
14 

47 

5  roo 
52-25 
52H7 

54-57 

39 

2820 

ii   Sept.    8 

9 
23 

Mean 

19 

57-37 

57-32 
57-32 
57-00 

57'47 

46-59 
16 

47 
12-77 
14-24 
13-66 
15-15 
15-62 

39'45 
23 

2828 

1  1  Aug.  2  5 
Sept.    5 
6 

7 
8 

Mean 

58-99 

19 

0-65 
0-13 
0-55 
0-52 
0-55 
0-65 

15 

0-73 
1-05 
0-63 

51-91 

27 

12-83 
1175 
10-79  • 
9-18 
11-59 
11-78 

8 

10-69 
9-26 
8-52 
10-24 

2821 

9  Aug.  21 
Sept.  1  5 
23 
24 
28 
Oct.     5 
12  Sept.    6 
ii 
13 
H 

Mean 

57'3° 
19 

16 

6o'io 

59'93 
60-05 

5979 
60-02 

60-17 

14-29 
37 

59 

2-59 
0-83 
0-49 
1-56 

1-22 

i-54 

2829 

10  Sept.    7 
26 

27 
Oct.     4 
6 

7 

Mean 

42^5               42-62 

19                           13 

I6-35 

16-12 

16-34 

39'5° 
50 

39'33 

4 
45-67 
46-44 
4578 

2814 

10  Aug.     5 
10 
Sept.  10 

Mean 

0-51 
19 

o-So 

15 

24-37 

24-4'3 
24-1  1 

23-99 
24-31 
24-59 

11-32 
35 

9-68 

58 
24-66 

25-57 
24-90 

24-37 
24-28 

24'37 

2822 

8  Aug.    7 
8 

H 
'9 

20 

Sept.    5 
Mean 

19 

60-01 

17 

27-52 
27-70 
27-50 
27-52 

44 

'•37 

4 
21-44 
21-45 

24-03 
21-36 

16-27 

19       13 

33-88 
3371 
33-94 

3375 
33-48 
33-97 

40 

45-96 

46 

42-07 
40-32 
39-52 
39-42 

39-79 
41-80 

2830 

12  July  26 
Aug.  14 
15 

'7 

Mean 

2815 

10  Sept.    7 
26 
27 
3° 
Oct.      i 

4 
Mean 

19 

39-98 
40-15 
40-26 
40-24 

27-56 
17 

5i 
8-84 

7-3° 
8-87 
7-02 

22-07 
9 

19 

3i-44 
31-13 

24-30 
15 

36 

21-46 

2T22 

24-69 
59 

2831 
1  1   July  24 

25 
28 
Aug.     5 

Mean 

2823 

II     Oct.         2 

6 
Mean 

33-79 

19           13 

54-40 
54-41 

36 

40-49 

53 
13-52 
13-46 

28l6 

12    Aug.  22 

27 

Mean 

31-29 
19 

19 

15 
34-26 

16 

I'lO 

2-29 

1-04 
1-16 

21-34 

40 
13 

0 

53-56 

45 

45  '°7 
47-12 
46-18 
46-70 

44-74 
45-04 

40-16 

19 

56-18 
56-12 
56-40 
56-00 

56-°3 
56-40 

17 

8-01 

46 

33-47 
34-64 
36-19 
35-19 

34-59 
36-42 

58 

2824 
i  o  Aug.  1  1 

2832 

ii   Aug.  25 
Sept.    5 
7 

9 

28 

29 
Mean 

54-4I 

19           14 

o-35 

O'll 

36 

6-51 

8-84 

»3'49 

57 

2817 
1  1  Oct.    1  5 

'7 

Mean 

2825 

8  Sept,  15 
16 
17 
'9 

21 

Oct.      i 
Mean 

0-23 

19            14 

(3-07) 
2-60 
2-41 
2-47 
2-43 

7-68 

50 

25-93 
24-10 
22-97 

23'47 
24-22 

25 

28l8 
1  1  July  24 

25 
28 

Aug.     5 
20 

Mean 

56-19 

19 

57-62 

57-01 

57-07 
57-21 
56-92 

57-I5 

17 

35-08 

32 

44-65 
46-42 

45-86 
45'2* 

45-39 

45-60 

35 

2833 

9  Sept.  24 
28 
Oct.      5 
6 

7 
8 

19 

1-40 

16 

3-70 

32 

45-81 

51 

7-76 

2826 

12  Oct.      3 

2-48 

24-14 
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Grooinbridge 
No. 

Moan  H.A. 
1  8  IO'G. 

Mean  N.l'.D. 

iSio'o. 

Groonibridge 
No. 

Mean  R.A. 
1810-0. 

M.UIU  N.P.D. 
1810*0. 

Groouibriilge 
No. 

Mean  R.A. 
1810-0. 

MCMII  N.1M). 
iSio'o. 

Date 
1800-}- 

Kast 

West 

East. 

West. 

Date 
1800+ 

Kast 

West. 

East.         Wt-st 

Date    v- 
1800-)- 

East. 

West. 

East 

West. 

2833  co«t,l. 

I  2    I  >Ct.        4 

8 

9 
'3 
15 

M<-an 

19" 

• 

i7m 

56*84 

56-77 
56-69 

56-33 
56-83 

32° 

M 

35' 

46'-o9 

45-38 

4445 
47-14 
45-32 

2840* 

6  Oct.    23 
7  Aug.     i 

2 

9 

22 

Sept.  10 

'9 
27 
Oct.      3 

3' 
Mean 

19" 

| 

7-84 
7'99 

I9m 

I 

7-29 

7-83 
7'44 
773 

17°         o' 

4:09 
5-18 

4-76 
5-46 
5-00 
5-52 

3-i3 
3-30 
1-72 
3-38 

2845 

10  Sept.  30 
Oct.      I 

6 

7 
8 

Mean 

2846 
1  1  July  24 

25 
28 

Aug.    5 
20 

Mean 

I9h 

• 

20'" 

>373 
'3'45 
'3'37 
I3-47 
13-56 
13-24 

45° 

i, 

21' 

44:43 
43-92 
46-35 
42-47 
42-60 

45-48 

57-16 
19 

56-58 

18 

14-21 
14-18 
14-14 
14-22 

45'53 
45 

45-68 

26 

4-10 

5-87 
8-02 

7-47 

19 

i7-8« 

1  8-01 

'7-45 
18-25 
17-90 

I3-47 
20 

50 

56-28 
55-63 

54-79 
56-25 

57-33 

44-21 
24 

2834 
10  Oct.      6 

7 
8 

13 
Mean 

2835 

9  Aug.  17 
•9 

21 

Sept.    3 

15 
23 

Mean 

7-91 

19 

33-45 
33-50 
33-49 

7'57 
19 

33-59 
33-67 
33-32 

2-88         5-00 

40            7 

43-00 
42-24 
43-80 

43-97 
43-12 
42-95 

2841 
9  Oct.    15 

24 

30 
10  Aug.    5 

10 

3' 

Mean 

19 
17-40 
16-89 
17-14. 
17-02 
16-69 
16-76 

14-19 
18 

25 

3-06 

2-23 
1-91 

2-89 

274 
i'S4 

6-37 
58 

17-89 
19 

20 

51-12 
51-32 
5"-49 

56-06 
35 

I 

7-30 
7-21 

7-53 

2847 

12  Sept.    6 
8 
n 

Mean 

33H8 

19 

40-21 
40-00 

39'99 
40-08 

3971 
39'75 
39-59 

39'93 

33-53 
19 

39-82 
40-04 

40-14 

43-01      43-35 

24         38 

60-21 
60-83 
60-49 

59'5> 
62-15 
61-48 

6i'3l 

60-35 
61-91 
62-43 
62-27 
60-54 
61-47 
62-1  1 
60-09 

19 

5>'3i 

21 

14-10 
14-32 

48 

7'35 

8 

58-49 
60-99 

2842* 

6  Aug.   1  6 

17 
18 

22 

Sept.    i 
6 
26 
Oct.      9 
1  1 

12 

'9 
7  Aug.  1  6 
Sept.  26 
Oct.      5 
26 

Mean 

2848 
12  Oct.      8 
•3 

Mean 

16^98 

19 

25^6 
25-07 
24-69 

18 

25-10 
25-02 
25-05 
24-91 

2-40 

40 

43-05 
42-62 

44-43 

5 

44-89 
45-82 
4376 
45-20 

2836 
9  Oct.    15 
24 
3° 
10  Aug.     5 

10 

1  1 
3' 

Mean 

2837 

12  July  26 
Aug.  14 
15 

>7 

Mean 

19 

19 

54-35 
54'57 
54-68 
5472 
54-48 

14-^1 

21 

45-62 

21 

40 

35 

33-48 
32-79 
34-44 
33-21 

31-36 

59-74 

14 
19-29 

29 

2849 
10  Aug.  10 

2850 

n  Sept.    5 
6 
8 
28 

Oct        2 

Mean 

2851 
1  1  July  24 

25 
28 
Aug.    5 
20 

Mean 

25-04 
19 

25-02 

18 

30-51 
30-64 
30-49 
30-56 

43-37 
43 

44-92 

55 
46-68 
44-19 
44-00 
46-10 

39'9' 
19 

40-00 

19 

56-34 
56-36 

60-96      61-50 

48            3 

4-45 
475 

54-56 

19 

11-47 
11-07 
11-50 
11-51 
11-27 

22 

33-06 

50 

35-82 
40-02 
40-83 
39-24 
40-49 

26 

2843 
12  Oct.      8 
'3 

Mean 

19 

49-32 
19 

30-55 
18 

18 

5277 
52-90 

53-04 
52-68 

52-62 

46 
46-96 

35 

45-24 
50 

17 

49-77 
49-18 

49-32 

52-13 
50-01 

2838 

1  1   Sept.    7 

19 

56-35 

20 

8-81 
889 
9-09 

9-04 
8-99 
8-86 

4-60 

2844 

10  Sept.  30 
Oct.      i 

I 

7 
8 

Mean 

11-38 

19 

20-37 

'9'95 
20-23 
19-92 

2O'l6 

19-78 

22 

39-28 

32 

9-69 
i  rn 

8-72 
12-28 

975 
8-97 

21 

2839 

i  2   Aug.  1  8 
'9 

22 
24 

Sept.    i 
Moan 

45          26 

22'6l 

2271 

25^4 
25-09 

24-45 
26-25 

2852 
9  Aug.  17 
'9 

21 

Sept.    2 
3 
'5 

Mean 

52-80 

50-08 

8-95 

24-46 

20-07 

10-09 
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Groombridffo 
No. 

Mean  R.A. 
1  8  1  o'p. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridg*           Mean  R.A. 
No.                      iSio'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

1800+             EasL          West 

East. 

West. 

2853 

1  1   July  25 
28 

Mean 

19" 

33-82 

22m 

50" 

6z:34 

57-47 

26' 

2859*  contd. 

7  July  31 
Aug.     i 

2 

16 

22 

Sept.  10 

'9 
27 
Oct.      4 

5 
26 

8  Aug.    7 
8 

H 

'9 

20 

Sept.    4 
5 

10 

15 

16 

19 

21 

Oct.      i 

6 

9 
'4 

22 
30 

Nov.    5 

7 

1  1  July  24 

25 
28 

Aug.     5 
20 
26 
12  Oct.    16 

23 
26 

29 
13  July  25 
26 
28 

29 
Aug.    2 

3 
4 
7 
9 
'3 
'5 
16 

'7 

20 

3' 

Sept.    2 

6 

'4 
16 

'7 
'9 

20 

Oct.     9 

10 

19" 

54-82 

55'09 

38° 

12-80 

12-59 
12-45 
12-72 
13-25 

'3-29 
13-18 

'377 
13-89 
14-40 
14-15 

13-46 
12-46 

'3'49 
11-92 

13-69 
14-27 
14-58 

H77 
13-68 
10-93 
13-48 

'373 
14-17 
14-05 

13-29 
14-03 
13-32 
14-44 
13-01 

'4'93 
14-36 

13-97 
12-54 
14-09 
12-30 

40' 

'  374 
12-57 
13-69 

'3'42 
12-55 
11-54 

13-66 

H77 
13-21 

12-37 
13-71 
13-89 
13-32 
12-82 

I2'O2 
13-1O 

12-66 

1371 
12-90 
14-25 

'4"32 
13-45 
13-21 

'3  "47 
'477 
1377 
12-08 

H73 
13-69 
13-08 
13-86 

2859*  contd. 

1  3  Oct.    1  1 
'3 
25 
3' 
14  July  24 

25 
3° 
3' 
Aug.     3 
Sept.  25 
28 
Oct.      7 

'3 
16 

23 
Mean 

19"         24™ 

8                                 S 

38° 

1  4"  3  1 
14-28 
12-14 
13-67 
12-97 
13-57 
i  3-20 

12-75 

'37' 
14-23 
15-14 
13-21 
14-42 

'3'33 
12-50 

40' 

33-63 
19 

22 

46-70 
46-78 
46-60 
46-87 
46-71 
46-64 

59-91 
38 

3 

44-90 

43-66 
44'1/ 
43H8 

2854 

8  Aug.    7 
8 
'4 

'9 

20 

Sept.     5 
Mean 

19 

58-60 
5  ^  '3  3 

4672 
23 

35 

30-43 
29-78 

29-72 
27-76 

44-02 
36 

2855 

1  1   Sept.    6 
8 
28 

Oct.         2 

Mean 

54-70        55-01 

19              25 

12-14 
12-15 

12-38 
12-27 

13-49 

47 

37-41 
4°'55 
42-15 
41-65 
39-86 

I3-53 
24 

2860 

1  1  Sept.    5 

7 

9 
29 

Oct.     6 
Mean 

c  8'J.Q 

19 

24 

32-30 

32-21 

29-42 
44 

14 
49-67 

4273 
45-12 

2856 
10  Oct.    13 

24 
29 

Mean 

12-26 

19              25 

22-25 
22-06 

22'12 
22-15 
22-I3 
22-42 

40-32 
44 

3 

56-81 
57-11 

57-99 
56-66 
56-25 
57-13 

2861 

10  Oct.      i 
4 

7 
8 

13 

18 

Mean 

19 

35-91 
36-18 

32-13 
24 

47 

23-00 
24-72 
23-76 

45-84 
21 

2857 
n  Sept.    5 

7 
29 

Mean 

22-I9 

19                   25 

46-48 
46-43 
46-57 

46-04 

41 

57-82 

57-59 
60-06 

56-99 
48 

59-07 
57-98 

36-02 

19 

24 

45-36 

4574 
45-45 

23-83 
40 

53 

11-03 
10-18 
10-89 
8-61 
9-21 

2862 

9  Oct.    15 
24 
30 
10  Aug.  10 
Sept.    7 

Mean 

2858 

10  Aug.     5 
n 
Sept.    8 

21 

26 

Mean 

46-49          46*01 

19                   25 

58-90 

58-80 

58-49 

40 

5'59 
8-14 

779 

12 

19 

54-64 
54-66 
54-57 
54-63 

5474 
54-92 

1 

24 

54-82 
55-13 

38 
12-35 

'3'33 
13-21 
13-11 

13-83 
12-67 

I4-97 

9-98 
40 

'5'57 
14-62 
13-76 

'4-63 
13-76 
13-63 

2863 
n  Oct.     6 
'5 
'7 

Mean 

2859* 

6  July  26 

27 
28 

3' 
Aug.  1  1 
16 
Sept.  26 
Oct.      9 

10 

ii 

12 

'9 

23 

58-88 

19                   26 

6-7I 
6-78 

7-16 

6-73 
677 

6-83 

7-17 
34 

58 

54-65 
53-97 
5473 

2864 

1  2  Aug.   i  S 
'9 

22 
24 

27 

Mean 

54-54 
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1  Iniiiliiii:  I'll;''1               Mi-all  K.  A. 

No.                     1810-0. 

.\K-iin  N.P.D. 
1810*0. 

(i  room  bridge 
No. 

Mean  K.  A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Qroombridjn 

No. 

Mean  K.A. 
1810*0. 

East.         West. 

Mean  N.P.D. 
i8io'o.     - 

IU'l               East. 
1800+ 

West. 

East. 

West. 

Date 
i8oo-f 

East. 

West. 

East 

West. 

Date 
1800+ 

East. 

West. 

2865 

i  i    i  >ct.    19 

23 
25 

27 

Xov.    3 
Mean 

19" 

• 
17-16 
17-25 
17-18 
I7-47 
17-49 

26m 

• 

40° 

44'95 
4471 
43-68 

45-47 
44-8i 

5' 

2873 

12  Sept.    S 
1  1 

12 

'3 

'4 
Mean 

19" 

* 

27- 

• 

26-07 

26-18 
25-95 

26*22 

25-80 

44° 

21' 

6179 

59'54 
61*52 
6279 
6  1  *68 

2880 

13  Aug.    5 

10 

II 

31 

Sept.    2 

7' 

Mean 

19"        29"* 

*                                • 

15*68 
15*71 
15*91 

I5-59 

15*50 
1572 

42° 

II 

14' 

42-82 
41-40 
42*15 
42*30 
42-25 
42-54 

42-24 

9 

58-43 
57-07 
59'37 
57-61 
57-91 
60-05 

17-31 
19 

26 
17-70 
17-48 

447  2 
41 

57 

29'47 
3«->3 

19 

26-04 

27 

3375 
34'°  5 

48 

61-46 

2 
56*93 
57'«5 

15-69 

19            29 

2478 
24*98 

24-55 
24-39 
24-5° 
2470 

39 

2866 
12  Aug.  15 

17 

Mean 

2874 

12  Oct.      4 
8 

Mean 

2881 
12  Aug.  14 

15 

17 
18 

'9 
24 

Mean 

19 

'7-59 

26 

35-38 
35-35 

41 

30-30 

49 

34-58 
35'24 

19 

58-68 
(57-44) 
58-34 
5833 
58-15 
58-40 

33'9° 
27 

31 

48*48 

47-»5 
4576 
47-i8 
47-82 
48-02 

57-04 
47 

2867 

iz  Aug.  15 

17 

Menu 

2868 

12   Sept.     I 
6 

Mean 

2875 
9  Aug.  21 
Sept.  23 

*4 

28 

Oct.      5 
6 

Mean 

24-65 

19            29 

3I-39 
31*69 

48 

58-41 

9 

3-79 
33*12 

2882 
12  Oct.     4 
'5 

Mean 

19 

35'37 

26 

46'5* 
47-o8 

34 

34-91 

48 

39-53 
39-09 

58-38 
19 

28 

2778 

2777 
27-90 

2774 
27-61 
27-85 
27-81 
27-47 

27-47 
27*71 

2773 

47'4° 
41 

8 

48-83 

49'  '  5 
48*70 

49'25 
50-55 
48*36 

48-37 
47*86 

4875 
49-61 
49*50 

31-54 

19            29 

37-43 

3772 

48 

32-46 

3 

0-74 
0-77 

2876 

8  Sept.  15 
16 
'7 

«9 

Oct.      i 

10  Oct.      i 

6 
8 

13 

18 

Mean 

2883 
1  2  Oct.    i  3 
'5 

Mean 

19 

46-80 

26 

54'°3 
54-27 

44 

39-31 

20 

58-31 
59-29 

2869 

12   Sept.  12 
'3 

Mean 

37-58 

19            29 

42-35 

19            29 

57'44 
57-01 
57-15 
57-33 
57*90 

57-63 

49 

31 

58-25 

59-42 
59*89 

5975 
59-10 

59'H 

0-76 

27 

4*27 

0 

2884 
12  Sept.  14 

54''  5 
26 

51 

***• 

44-66 

44-79 
43''8 
42-10 

43-49 

58-80 
38 

2870              ip 

9  Aug.  17     5975 
19     59-22 

^7     59'53 
Sept.    2     5978 

3     59'46 
15     59-54 

2885 

9  Sept.  24 
28 
29 
Oct.     5 

7 
8 

Mean 

19 

27*71 

28 

2974 
29*65 

29*71 
2972 
29-58 
2976 

47 

48-99 

59 
51-09 

52-42 
53-69 

54-39 
53-62 
52-88 

2877 

1  2  Sept.  1  9 
Oct.     2 
3 

8 
'3 

Mean 

Mean 

59'55 

19 

60-42 

5979 
59-80 

26 

43-84 
40 

I2-2O 

'4'55 
13-69 

14 

57-4- 

19          30 

9*66 
9-47 
9-52 
9*88 

59*26 
49 

24 

30-39 
30*17 
31*62 
29-13 

2871 
ii  Oct.      6 
15 

'7 

Mean 

2886 

12  Sept.    i 
6 
8 

Mean 

19 

29-69 

28 

43-57 
43*62 

43'56 
43-72 
43-54 
4375 

46 

53-02 

27 
61-49 

5977 
61*80 
59*50 
60*15 
57-60 

2878 
10  Sept.    8 
9 

21 
26 

»7 

30 

Mean 

2879 
10  Sept.    8 

60*00 
19 

27 
19-04 
19-02 
19-19 
19-48 
19-31 

13-48 

35 

8 

4171 
42-25 
41-42 
40-93 
40-61 

9-63 

19           30 

14*27 

H75 
14*48 

I4-35 

49 

30-33 

27 

8-57 

8-97 
7-57 
8-10 

8-30 

2872 

i  2  Aug.  1  8 
'9 

22 
24 

27 
Mean 

2887 

12  Sept.    i 
6 
8 
1  1 

Mean 

19 

43-63 

29 
13-52 

46 

60*05 

25 

13-01 

19-21 

41-38 

14-46 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No. 

Meau  R.A. 
1810-0. 

Mean  N.l'.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
igio'o. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 
12' 

50-28 
49-37 
•f9-32 
49-84 
50-21 
51-19 
48-85 
49-02 
49-46 

49-81 
49-58 

52-I7 
49-78 
50-50 

48-96 
49-45 
49">5 
47-90 

5°"34 
49-01 

50-54 
48-79 
49-83 
50-26 
48-20 
49  '60 
51-50 

Date 
1800+ 

East.        West. 

East. 

West. 

2888 
12  Aug.  15 

17 

«9 
Mean 

19" 

30m 

H-86 

'475 
14-61 

39° 

4' 

38':89 
38-37 
39'43 

2895* 

6  Aug.  17 
18 

22 

Sept.     I 
6 
18 

21 

24 
26 
Oct.     9 

10 

1  1 

12 

'9 
7  July  31 
Aug.     i 

'5 
16 
Sept.  27 
Oct.    18 
8  Oct.    22 

3° 
Nov.     5 
10  Oct.    30 
Nov.    9 
1  1  July  24 

25 
28 
Aug.     5 

20 
26 

Sept.    5 
6 

7 
8 

9 
23 

28 

29 

Oct.        2 

6 
'3 
'5 

17 
!9 
23 
25 
z/ 
Nov.     3 

4 

10 

12  Aug.  14 

Oct.        2 

3 

8 

9 
13 
'5 
16 

23 
26 

29 
Nov.    7 
13  Aug.     3 

!! 

17 

19''        3im 

K                              H 
20-72 
20-57 
20-49 

20-34 
20-59 
2O-51 
20-75 

20-54 
20-37 
20-72 
20-80 
20-50 

20-54 

20-64 

20-58 

20-62 
20-86 

40° 

50-12 
50-06 
51-19 
49-88 
49-64 
50-25 
50-19 
4972 

49-79 

48-32 
49-26 

5  '77 
48-88 

50-73 
49-5I 

50-04 

49-85 
50-20 
49-89 

49-75 
49'53 
49-90 
48-82 
49-20 
50-01 
48-34 

5°'43 
50-50 
48*20 
47-27 
49-16 
48-61 
51-61 
50-59 
50-36 
51-04 
49-85 

48-22 
50-09 
51-41 
49-83 

2895*  contil. 

i  3  '  Aug.  20 

3' 

Sept.     2 

6 

4 

16 

'7 

'9 

20 

Oct.      9 

10 

1  1 
'3 
25 
3' 
14  July  24 

25 

30 

3' 

Aug.    3 
Sept.  25 
28 
Oct.     7 

'3 
16 

Mean 

I9h        3im 

8                                 ft 

40° 

5o-'85 
49-28 
49-78 
50-68 
50-07 

49-95 
49-66 

49-54 
50-28 
50-32 
49-96 
50-60 
49-61 

48-37 
50-21 
51-27 
51-56 
49-68 
50-68 
51-67 

49'59 
49-08 

49-96 
50-76 

49'99 
51-25 

12' 

19 

16-30 

'6-33 
16-37 
15-81 

'5  '99 
16-47 

'4-74 
30 

52 

1  1-09 
11-36 
12-05 
11-70 
9-99 

10-20 

38-90 
2 

2889 
13  Aug.    4 

7 
9 
13 
15 
16 

Mean 

16-21 
19 

30 

17-05 
16-93 
17-12 

I  1-07 

49 

29 

45'95 
45-43 
44-06 

2890 

i  2   Sept.  1  2 
>3 
'4 

Mean 

2891 

8  Aug.    7 
8 

•4 

'9 
20 

Sept.    5 

Mean 

19 

17-03 

30 

2975 
29-61 
29-56 
29-89 
30-09 
29-64 

46 

45''5 

42 

50-18 
51-10 
51-45 

4975 
48-01 

49-67 

20-57               20-63 

19                            31 

42-76 
42-85 

42-75 
42-68 

49^95 

40 

21-99 
21-65 

22-35 
21-67 

4974 
13 

2896 

1  1  July  28 
Aug.     5 

20 
25 

Mean 

19 

38-39 
38-31 

38-23 
38-22 

38-4' 
38-11 

2976 
30 

5i 

39-26 

38-01 

39'54 
42-43 

39'89 
40-14 

50-03 
49 

2892 

13  July  25 
26 

28 

.        29 
Aug.     2 

4 

Mean 

4276 

I9                            32 

39-97 
40-25 
40-11 

39-86 
40-05 

21-92 

41 

9 

2-51 
0-03 
3-62 

3-39 
2'59 

2897 

8  Sept.  i  5 
16 
17 
'9 
Oct.      i 

Mean 

38-28 
19 

30 

44-96 
44-85 
44-98 
45-00 
44-85 
4473 

39-88 
45 

43 

12-74 
12-30 
13-07 

12-20 
13-46 

14-27 

2893 

10  Sept.  21 
26 
27 

3° 
Oct.      i 

4 
Mean 

2894 

1  1  July  2  8 
Aug.     5 

20 

25 
Sept.    5 

Mean 

40-05 

19             32 

42-06 
42-09 
4I-53 
42-5° 
41-94 
42-11 

20 

43-65 

42-70 
42-51 
4273 

43-73 

2'43 

39 

43-83 
44-77 
44-37 
44"35 

2898* 

7  Aug.    2 
9 

22 

Sept.  10 
26 
Oct.      3 

26 
3' 

Mean 

19 

50-23 
50-10 
50-25 
50-23 
50-19 

44-90 
30 

40 

57-33 
57-53 
57-47 
57-44 
57-98 

13-OI 

10 

50-20 

57-55 

42-03       42-05 

43-06 

44-33 
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Groombriclge 
No. 

Mean  K.A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Qrooia  bridge 

No. 

Date 
1800+ 

Mean  R.A. 

iSio'o. 

Mean  N.P.U 
1810*0. 

Uroombridgi: 
No. 

Mean  K.A. 
1810  <_>. 

Jleau  N.l'.D. 
iSio'o. 

Dat« 
1800+ 

East. 

West. 

Bust         West. 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

2809 

9  -^'g-  '7 
'9 

21 

27 

Sept.     2 
3 

Mean 

I9h 

44-42 
43-90 
44-06 

44-21 

44-01 

43"9' 

32"' 

26'        59' 

i3-'46 
13-91 
14-60 
13-20 

12-13 

2007 

8  Aug.    7 
8 
'4 
•9 

20 

Sept.    3 
Mean 

IOU           TAm 
*y             *^t 

24*23 
24-11 
24-31 

24-47 

24-29 
24-25 

35° 

28' 

"3-20 

4-43 
4-46 

2-43 
3-15 

4-78 

2914 

13  Aug.  17 

3' 
Sept.    5 
6 

Mean 

278 

2-2O 
2'6o 

50' 

7-36 

6-66 
6-65 

25' 

2-58 

19 

4-70 

36 

6-52 

50 
41-90 

4'75 

20 

44-09 
19 

56-40 

32 

10          47 
21-96 
20-96 
22-83 
22-14 
21-71 

19 

41-48 
41-51 
41-67 
4'  '44 

24-28 

34 
41-29 
41-40 

4i-33 

50-49 
51-58 
51-18 
51-86 

3-74 

58 

52-03 

51-82 

4975 
52-02 

2915 

1  3    Sept.     2 

6 
Mnaii 

2900* 

9    Oct.    6 

« 

30 

Moan     - 

2901 

13  July  25 
26 
28 
29 

Mean 

2908 
10    Oct.     8 
13 

24 

29 
13    July  25 
ti 

Aug.    2 
4 

Mean 

19 

19 

15-32 
I4-50 
15-46 
15-65 
15-84 
I5-52 

36 

7-06 

36 
36 

42-07 
40 

18 

6-72 
7-88 
7-12 

55-26 
7-89 

3 

46-51 

49 

2916 

10  Sept.    8 

56-40 

19 

o-57 
0-46 
077 
0-61 

33 

21-92 

5i          47 
18-59 
17-35 
17-33 
20-15 

41-53 
19 

41-40 

•  34 

58-42 
58-69 

58-48 

58-34 
58-21 

51-28 
44 

51-41 

55 
8-52 

10-02 
1I-30 
8-58 
9'33 
7-97 

2917 
9  Sept.    3 
'5 
23 

*4 

28 

Oct.    5 
Mean 

2009 
12  Aug    14 
'5 
17 

18 

•9 

22 

Mean 

0-60 
19 

19 

10-02 
10-34 

33 

7-5i 

33 

18-36 

46          35 
29-82 

5i          32 

9-83 

13-53 
12-86 

2902 
10  Sept.    9 

'5-38 

19 
1591 
I5-I4 

673 

50 

4-76 
8-03 

18 

19 

8-30 
8-28 
8-34 
8-29 
8-31 

58-42 
35 

50 

7-32 
5-86 
7-29 
9-19 
9-40 

25 

2918 

13  Sept.  14 
Oct.  10 

Mean 

2903 
13  July  26 
29 

All','.      2 

Mean 

2910 

13  Aug.    7 
13 
'5 

17 
20 

Mean 

'5'53 
19 

36 

29-22 
28-96 
28-78 
28-73 
29-05 

6-40 
49 

43 

25-26 
2409 
26-98 
26-81 
24-99 

2919 
12  Aug.   1  8 

22 

27 

Sept.     i 
6 

Mean 

2920 

10  Sept.  27 
30 
Oct.      I 

8 
13 

Mean 

2921 

13  Aug.     7 
13 
15 

20 

Sept.    2 
6 

Mean 

lO'Ip 

19 

14-33 
14-09 

14-05 
14-14 

33 

12-07 
39           ii 

40-62 
40-65 
40-92 
42-17 

2004 

11       Oct.      2 

6 
'5 
17 
'9 

Mean 

8-30 
19 

35 

(13-33) 

n  -88 

12-12 

7-81 

49 

47 

50-17 
50-56 
50-73 

2911 

12    Aug.   22 
27 

Sept.     i 
Mean 

19 

19 

32-71 
32-24 
32-53 

32-59 

28-95 

36 

29-70 

29-83 
2985 
29-46 
29-32 
29-63 

29-63 
36 

• 

50 
61-09 

I9!9 
61-69 

59-43 
60-93 
60-28 

25-63 

46 

28-23 
29-26 
29-97 
30-61 
30-21 
31-65 

29-99 
26 

14-24 
19 

33 

'5'45 
'5'39 
15-83 
15-87 
'5  '47 
15-34 

40-46 
47          36 

55-00 

54-59 
55  38 
54-21 
55-01 

19 

27-97 
28-05 
28-23 
28  -it 
28-29 

I2-OO 

35 

50 

21-52 
18-46 
21-97 
21-77 
20-60 

50-49 
ii 

2905* 

10  Aug.     5 

10 

ii 

3' 

Sept.     2 

Mean 

2912 

i  3  Au-.    1  7 

20 
31 

Sept.    2 
•4 

Mean 

19 
4-26 

4-44 

4'47 

I5-57 
34 

S4-67 

39            19 

43'38 
40-30 
45-29 

28-15 

19 

43-34 
43-28 

35 

20-86 

50 

5  ''34 
49-32 

8 

2906 

II      Oct.       2 

6 
'5 

Mean 

2913 
13  Sept.  16 
•9 

Mean 

4'39 

42-99 

43-3I 

5°'33 

32-49 

60-54 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Menu  N.l'.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
1  8  10*0. 

Mean  N.l'.D. 
iSio'o. 

GroomlirMjjt:             Mean  R.A.                Mean  N.l'.D. 
No.                         iSio'o.                           1810*0. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East.         Wast 

East.     ,     West 

2922 

8   Sept.  21 
Oct.      3 

6 

9 
'4 
10  Aug.  10 

3' 

Sept.    2- 
8 

21 

Mean 

I9h 

I 

4578 
4576 
45-49 

4575 
45-70 

45^3 
45-64 

4573 
4579 

39° 

54' 

4o;5  ' 
39-01 
37-26 

40-]  2 
38-90 
40-86 
41-16 
41-36 
42-06 
40-88 
4I-14 

2928 

12  Aug.  15 

17 

18 

'9 

24 

27 

Mean 

a 

38™ 

8 

22-19 
22-33 

22-25 

22-30 

22-25 

22'10 

49° 

44' 

7-66 
10-65 
8-58 
9-41 

(18-04) 
977 

2934 

10  Sept.    7 

30 
Oct.      4 
8 
13  Oct.    10 
1  1 
25 

Mean 

I9h       39m 

3                                     3 

21-14 
21-29 
21-59 
21-18 
21-19 

2I-IO 
2TOO 
21-58 
21-31 

50°         34' 

10-25 
117! 
12-26 

877 
9-68 
10-40 
10-78 

1  1  -20 

19 

30-81 

30H5 
30-68 

22-24 
38 

37 
21-19 
21-38 
22-45 

921 
53 

2929 

1  1  Oct.    1  7 
23 
25 

Mean 

21-30          2I-25 

19          39 
31-86 
3I-53 

31-98 
3172 

10-40       10-52 

32            25 

60-45 
59-97 
60-71 
59-62 

5873 
61-72 

19 

45-73 

36 

46-23 
46-00 
46-04 
45-93 

30 

40-30 

35 

6no 
61-72 
61-11 
60-29 
58-99 

2935 

8  Aug.    7 
8 

M 

'9 

20 

Sept.    3 
Mean 

2923 

12  Sept.  12 
'3 
'4 

'9 
Oct.     3 

Mean 

30-65 

19 

2-51 
1-52 
I'20 
1-96 
0-95 

1-73 

39 

21-67 

16 

31-99 

3'74 
3''33 
29-83 

31-65 
31-29 

3 

2930 

9  Aug.  17 

«9 

27 
Sept.     3 

15 
24 

Mean 

2931 

1  1   Oct.    1  7 
'9 

Nov.    3 
Mean 

3  '-68 

19          39 

46-48 
46-00 

60-20 

33           24 

47-54 
47-57 
46-36 
47-01 

19 

46-04 

36 

48-32 
48-52 
48-71 
48-54 
48-40 
48-25 
48-38 
4873 

48-39 

4878 

39 

60-64 

55 
3-88 

6-57 
5-20 
8-26 

S-H 
8-11 
7-90 

5-9° 
6-98 

2936 

II    Sept.    8 

9 
Oct.      2 
6 

'5 
Mean 

2924 

8  Sept.  2  1 
Oct.      3 

6 

9 

'4 
10  Aug.  10 

3' 

Sept.    2 
8 

21 

Mean 

1-65 

19 

2-36 

2'2I 

2-26 

39 

3  ''3' 

37 

33-36 
36-72 

38-55 
36-06 

50 

46-26 

19           40 

18-18 

'8-35 
18-29 

18-43 

46-81 

45          53 
45-16 
45-48 
47-68 
45-68 

2937 

12  Sept.    8 
1  1 

12 

13 

Mean 

2-24 

19 

2-l6 
21  I 
2-l6 

2-35 

39 

2-21 
2-25 
2-22 
2'22 

2-16 

2-I9 

2-26 

36-17 

45 

39-33 
37-23 
39-03 
38-80 

38-5° 

19 

37-94 
38-79 
-37-48 
37-04 

3675 
38-10 

37-05 
3779 

19 

24-83 
24-51 
24-86 
24-85 
24-68 
24-54 

48H9 
37 

48 

38-97 
35-I4 
38-24 

38-33 
37-22 

6-44 
40 

18-31 

19             40 

23-64 

19             40 

36-57 

3675 
36-85 

36-73 

46-00 

50          33 
47-92 

46            6 

50-47 
49-47 
50-87 
50-25 

2932* 

6  Sept.  1  8 

21 

24 
26 

Oct.      9 

10 

1  1 

12 

7  Aug.    2 
9 

Nov.     4 
Me-.n 

2925 

1  1  Aug.  20 

25 
Sept.    5 

7 
8 

9 
Mean 

2938 
10  Aug.  ii 

2939 

12  Sept.    8 
1  1 

12 

'3 
Mean 

24-71 

19 

28-90 
28-27 

37 

3772 

50 

49-58 
43-48 

29 

2926 

13  Sept.  20 
Oct.    1  3 

Mean 

3673 

19             41 

53-52 

53-9I 
5370 
537' 

50-27 

42           33 

25-07 
26-53 
26-72 
28-28 
27-89 

2940 

2-19 
19 

2'22 

39 

19-59 
19-27 
19-19 

'9'35 
19-19 

19-32 

38-58 
49 

3762 

54 
9-58 
u  25 
9-10 
8-42 
8-47 

28-59 

19 

18-20 
18-32 

38 

4653 

50 

59-46 
64-76 

21 

2933 

1  2   Aus;.  1  5 
'7 
'9 
24 

Mean 

2941 

10  Sept.  27 

3° 
Oct.      i 

4 
8 

Mean 

2927 

13   Sept.  19 
Oct.    25 

Mean 

18-26 

62-11 

9-36 

5374 

26-90 

2940.     This  number  is  left  blank,  ns  tlie  observation,  owing  to  a  mistake  in  the  Right  Ascension  wire  intervals,  really  belonged  to  2941. 
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abridge 

N.i. 

Mrn,  K.A.                Mean  X.P.U. 
iS  o'o.                           18100. 

Gru<  mi  bridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

d.iombri.lge            Mean  R.A.               Mean  N.P.U. 
No.                      iSio'o.                        iSio'o. 

Diit.- 
1800+ 

KI-I. 

W«lt 

East.         West. 

Date 

I  $00+ 

East.          West. 

East.         West. 

,25-     •"• 

Weat 

East.     ]     Weat. 

2942 

10  Aug.  10 
1  1 

3i 
Sept.    2 

7 
9 

Mean 

I91' 

42"' 

7-96 
8-29 
8-29 
8-l6 

(7-49) 
8-15 

50°       33' 

17-00 

'5'39 
16-32 

,5-67 
17-04 
17-29 

2950 

8  Au<j.    7 
8 

'4 
'9 

20 

S«-pt.    3 
Moan 

19"        44m 

•                                 8 

5-96 
6-I5 
6-,5 

6-15 
6-14 
5-92 

49°         52' 

387  1 
38-80 

39'52 
38-52 

3775 
39"'3 

2957 

ll    Oct.    17 
'9 
*5 

Nov.    3 
Mean 

2958* 

7  Aug.  1  6 
Si-pt.  10 

'9 

10 

Ort.      26 

Mean 

2959 

1  2  Aug.  1  5 

'7 

Mean 

2960 
12  Aug.  15 

17 

Mean 

I9h 

3863 
3870 
38-62 
38'89 
38-67 

45'" 

43°           6' 

20''50 

22-63 
21-46 
22-42 

20-29 

38-70 
19 

51-66 
51-56 

5  1  '49 

45 
51-60 
5'-44 

21-46 

37           29 

21-68 
23-42 

21-53 
23-29 
2Q-66 

19 

44-22 
44-07 

4T'7 
+4*'5 

44-35 
44-18 

8-17 
42 

1645 

Si          45 
43-03 
41-99 
41-78 
42-34 

43-51 
43-18 

6-08 

19          44 

27-37 
27-14 

38-74 

50           56 

59-97 
61-26 

2943 

9  Sept.  1  5 

23 
28 
Oct.       5 
6 

7 

Mean 
2944 

12    Supl.      I 

6 

8 

Moan 

2951 
13   Aug.    4 
7 

Mean 

27-26 

19          44 

31-41 
3'-38 

3i-49 
32-13 

3''54 
31-76 

60-62 

21            7 

40-72 
39'47 
4°  24 
37-69 
36-09 
40-62 

5''57 
19 

51-52 

45 

57-49 

577' 

21-83       22'55 

51           39 

46-79 
48-96 

2952 
12  Oct.      8 

'5 

16 

23 
26 

29 
Mi-an 

44-19 
19 

42 

57-25 
57-44 
57-55 

42-64 

46           5 

32-92 
31-42 
35-18 

19 

57-60 

46 

8-37 
8-50 

47-88 

51           48 

51-27 
55'92 

19 

32-60 
32-31 

32-27 

57-4I 
43 

33''7 
33              22 

7-16 

7-02 
9-87 

31-62 

19          44 
51-91 
5''55 

5  '75 
51-68 

51-57 

S«'63 

39-I4 

3i            3 

28-94 
28-67 

28-44 
28-54 
29-10 
28-35 

2945 

11    Oct.        2 

6 
'5 

Mean 

2946 

11    Sept.     8 
29 
Oct.      2 
6 
15 

tfoan 

2953 
1  2  Sept.  1  2 
'3 
"4 

'9 
Oct.     3 

4 
Mean 

19 

8-44                    53-6o 

46         5i          43 
17-60                  52-37 
17-74                  52-51 

2961 
12  Aug.  18 
'9 

Mean 

32-39 

19 

32-65 
32-71 

3*H2 
32-80 
32-60 

43 

8-02 

33          33 

18-16 
20-49 
17-61 
20-52 
18-84 

4 

19 

19 

17-67 

46 

31-42 
31-41 

31-32 

3i-59 
31-23 

3i-43 

52-44 

42          33 

'4'95 

14-83 

13-29 
15-36 

•3-31 
14-67 

51-68 

19           44 

53-48 
53-66 

53-5* 
53-64 

28-67 

46            9 

'3'34 
14-87 
12-50 
14-56 

2962 

10  Aug.  10 
1  1 
Sept.    2 
9 

21 
26 

Mean 

2954 
12   Aug.  27 

Si'pt.      I 

6 

8 

Mean 

32-64 
19 

19 

19 

50-35 
50'43 
50-04 
50-26 
50-16 

43 
(38-20) 

43 

33'" 

43 

19-12 

20             58 

26-10 

21                6 

44-36 

Si          45 
36-42 

37-04 
38-66 
36-20 
35-54 

2947 

12    O.t.      26 

2948 
1    12    Oct.     26 

2949 

9  Oct.     8 

'5 

*7 
30 

Nov.  15 
Mean 

53-58 

19          44 

57-03 
57-09 

13-82 

* 

So          56 

46-51 
47-62 

31-40 

47 

2-28 

'77 

14-40 

42             22 

54-68 
55H6 

2955 
"3    Aug.     4 
7 

Mean 

2963 
i  o  Aug.  1  1 
3' 

Mean 

19 
10  70 
11-14 
10-89 
11-30 
1  1-26 

2-03 
47 

55-07 

49            8 
3'" 

1-20 
I  '80 
I-/I 
2-59 

57-06 

19          45 

24-5? 
24-22 
24-12 

47-07 

49            7 
60-95 

59-04 
62-81 

2964 

1  1  Aug.  20 

25 
Sept.    5 
6 
8 

Mean 

2956 
1  1   Aug.  20 

25 
s,.pt.    5 

Mean 

50-25 

3677 

24-30 

60-93 

1  1-06 

2-08 
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Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
i  Sio'o. 

Groumbridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.I). 

iSlO'O. 

Uruombiidire 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

K.ist. 

West. 

East. 

West 

2965 

12  Oct.      8 

15 
16 

Mean 

19" 

s 

47m 

1  3-09 

12-78 
13-10 

27° 

55' 

29-97 

26-71 

27-64 

2973 

13  Aug.    2 
3 
4 

Mean 

I9h          48"" 

a                      a 
16-14 

I5-87 

16-18 

33:34 
31-03 

5' 

2979 

10  Sept.    8 

II    Oct.        2 

'5 
Mean 

19" 

s 

j-4-*8o 

44-46 

49m 

44-50 

39° 

4375 
44"37 

40' 

44-^3 

19 

23-61 
24-10 
23-90 

12-99 

47 

49 

46-37 
42-22 
46-76 

28-11 

15 

16-06 
19 

45-16 

45-52 

45-42 

48 

45-47 

20 

59'°5 
58-60 
58-80 

5974 
59-04 
59-12 
57'9> 

57-97 
5979 

12 

59-18 
60-84 
58-19 
60-82 

59-07 
59-03 

55'9' 

44-63 

19 

14-50 
14-03 
14-12 
13-58 

44-50 
50 

44-06 

9 

57-55 
55-01 
60-18 
59-04 

44-63 
56 

2966 

II     Oct.     20 

25 

Sept.    6 
Mean 

2974* 

6  Au<;.  13 
16 

18 

22 

Sept.     1 
6 
7  Aug.    9 
'5 

22 

Sept.  10 
Oct.      3 
8  Oct.    29 
Nov.  14 

21 

9  Nov.  19 
Mean 

2975 

10  Sept.    9 

2980 

13  Aug.  1  6 

'7 

20 

3' 
Mean 

23-87 
19 

47 

24-01 

23-98 
24-05 
23-88 

45-12 
42 

40 

5  i'oo 

52-72 
53-08 

52-31 

14-06 

19 

25-40 
25-41 
25-49 

50 

57-95 
50 

53-83 
55'3» 

34 

2967 

10  Aug.  31 
Sept.    2 

9 
26 

Mean 

2981 

13  July  25 
26 

29 
Mean 

19 

23-98 

47 

25-44 
25-62 
25-64 

25-29 

25-72 
25-66 

29 

52-28 

16 

39-9i 

39-87 
39-39 
39-30 
38-65 

19 

29-06 
2879 
29-05 

50 

55-86 

48 

44-84 
4  ''95 

27 

2968 

10  Oct.      8 

13 
18 
29 

30 
Nov.    9 

Mean 

2982 
1  1  Oct.    2  3 

25 
Nov.    4 

Mean 

45'4' 
19 

19 

23-08 
22-78 
22-76 
22-91 
22-71 
22-70 

45H7 

48 

52-09 

49 

22-98 
22-83 
22-84 
22-93 
22-90 
22-99 

23-12 

22-83 
23-02 
22-67 
2278 
23-00 

58-89 
42 

32 

17-33 
17-28 
15-11 
16-0  1 
15-84 
>5'93 

59-01 

34 
49-26 

58 
16-15 
15-63 
1581 
15-92 
15-85 
16-47 

14-89 

13-85 

'5'79 
16-80 

I5-44 
16-24 

28-97 
19 

50 

32-89 
33-42 
33-o8 

27 

57 

9'39 
12-37 

14-40 

2983 
12  Oct.      8 
"3 
15 

Mean 

2976 
8  Sept.  10 

'5 
16 

»f 

21 

9  Aug.  21 

27 

Sept.    2 
3 
15 

23 
10  Sept.  27 
30 
Oct.       1 

6 

7 

Mean 

19 

25-56 

47 
27-26 

46 

21 

13-10 
'3'49 

2969 

12  Aug.  27 
Sept.  1  1 

Mean 

19 

50 

37-93 
37-86 
38-12 
38-29 

37-99 
38-10 

50 

12-05 

8 

11-92 
1  1-87 
12-71 
10-92 

'3'H 
1  1-46 

2984 

8  Aug.    7 

8 

•4 

20 

Sept.    3 
5 

Mean 

19 

27-31 

47 
28-56 
28-61 

46 

«3'3o 

14 

53-69 
53-08 

2970 

12  Aug.  27 
Sept.    6 

Mean 

19 

49-35 
48-94 
49-05 
49-25 

28-59 
47 

45 
18-13 
18-55 
16-  10 
1  8-60 

53-39 

I 

19 

39-43 
38-85 

39-68 

38-05 
50 

50 

45'9' 

45V9 
48-19 

12-00 
50 

2971 

14  July   30 

3' 
Aug.    3 
6 

Mean 

2985 

13  July  25 
26 

29 
Mean 

22-82 
19 

19 

22-91 

49 

23-74 

49 

26-35 
26-53 

16-25 
42 

32 

1574 

57 

23-48 

19 

42-00 
38-78 

2977 

10  Sept.  21 

19 

50 

41-99 
41-98 

42-09 
42-19 

46-63 
46 

13 

60-05 

60-18 
58-46 

49'»5 

19 

8-45 

8-59 
8-61 

48 

17-85 

49 
41-56 
44'  '3 
44'  H 

I 

2986 

12  Aug.  17 
18 

'9 

22 

Mean 

2972 

1  1   Sept.    7 
8 

9 
Mean 

2973 
10  Oct.    29 

30 

Mean 

8-55 

43-28 

26-44 

40-39 

42-06 

5873 

1.EDGKHS   OK   GROOMBlilDGE'S   OBSERVATIONS   OK   ClKCUMPOLAR   STARS. 


165 


Groombiidge 
No. 

Mean  K.A.                Moan  N.P.D. 
1810*0.                        1810*0. 

• 

Uioombridife 
No. 

Me.in  K.A.                Moan  N.P.D. 

iSio'o.                          iSio'o. 

GroombriJge 
No. 

Mean  K,  A.               Mean  N.P.D. 
iXio'o.                          i8io'o. 

Date 
1800+ 

K*it. 

West 

East. 

West 

Date 
1800+ 

East 

West. 

East.         West 

Date 
1800+ 

East. 

West 

East 

West 

2987* 
8  Oct.      i 

6 

9 
14 

Mean 

19" 

5<r 

42-92 
42-98 

42-94 
42-81 

42-89 

38* 

3 

40-07 
40-50 
39-60 
40-12 
38-93 

2994 

1  3  Sept.  1  9 
20 
Oct.     9 

Mean 

jph             .jjm 

4376 
43-31 

35°         28' 

46-'-.  6 
46-90 
47-90 

3001 

1  1    Aug.  20 

Sept.    5 
6 
7 
9 

Mean 

19" 

2i'-86 
22-41 

22-21 

22-53 
2I-85 
22-27 

53m 

44° 

27-21 
27-09 
27-22 

28-65 
29-64 

44' 

19 

51 

44^3 
45-20 

46-99 

46            7 

20-67 
17-90 
20-47 
18-93 

19 

42-91 

51 
4-48 

4''3 
4-29 

46 

14 

37-06 
35-97 
37-65 
38-19 

2995 

12  Aug.  15 

19 

22 
24 

Mean 

22*19 

19 

23-51 
2371 
23^4 

53 

27-89 

35 

16-97 

14-67 
11-45 

21 

2988 

12   Aug.  17 

18 

" 

Mean 

3002 

13  Oct.    13 
25 

Mean 

3003 
13  Oct.    13 
25 
31 

Mean 

19 

17-58 

1  7  -oi 

'7'34 
17-30 
17-06 

17-35 
17-16 

45-06 
52 

17-32 

I7-I4 
I7-37 
I7-36 

r9'49 
31           39 

31  52 

31-50 
30-98 
29-96 
31-07 

28-69 
31-03 

30-57 
30-33 
30-96 
30-46 

19 

33-00 
33-03 
33-04 
32-85 
33'H 

4-3  ' 
51 

48 

46-97 
48-31 

48-52 
49-16 

47-32 

37-22 

2996 

9  Aug.  17 
19 

21 

27 

Sept.    2 
3 
15 
10  Sept.  30 
Oct.      i 

4 
6 

7 
8 

Mean 

23-62 

19 

11-44 
I2-O5 
I  2  'O6 

54 

H'36 

35 
4-11 
7-19 
4-40 

21 

2989 

11    Oct.    17 
19 

l\ 

27 
Mean 

2990 
9  Oct.      8 

Nov.  1  5 
10  Aug.     5 
Sept.    8 

Mean 

11-85 
19 

54 
13-01 

12-57 
13-01 

13-34 
12-90 

12-57 

5-27 
38 

27 

38-25 

39'54 
36-60 
37-90 
36-41 
3971 

33-03 

19 

33-55 
33-28 

33-54 

51 

33-07 
33-15 

48-06 

39 

13-33 
13-26 

<3'43 
i3-'3 

36 

13-95 
15-24 

3004 
8  Aug.    8 
H 
•9 

20 

Sept.    5 

10 

Mean 

17-26 

19 

27-54 
27-26 

27-00 

17-33 
52 

31-13       3°'34 

35           29 

48-03 
49-05 

2997 
1  3  Sept.  1  9 
20 
Oct.     9 

Mean 

33-44 
19 

33  -ii 

51 

35-56 
35-56 

35-3I 

13-29 
32 

14-60 
14 

55-21 
52-68 
53-62 

54'95 
55-i6 

19 

24-38 
24-71 
24-01 

12-90 
54 

50 

48-48 
52-49 
50-95 

38-07 

58 

2991 

1  10  Oct.   13 
18 
29 

30 
Nov.    9 
10 

Mean 

2992 
9  Sept.  24 

s 

M     1 
Mean 

3005 

13  July  29 
Aug.    2 

4 

Mean 

27-27 

19 

27-65 
27-68 
27-10 
27-32 

52 

49'47 

45             6 
19-18 
19-27 
18-66 
20-92 

2998 
14  July  30 

Aug.    3 
6 

Mean 

19 
19 

39'53 
39-89 

40-05 
39-32 

54 
36-93 

54 

50-64 
49 

9 

5,  -85 

25 
39-86 

59 

19 

36-48 

36'34 
36-51 
36-69 
36-55 
36-52 

51 

29 

39-4I 

40-71 

40-35 
40-60 

38-74 
40-63 

54-48 
40 

3006 

10  Aug.    5 

27H4 
19 

52 
33-22 

33-31 

19-51 

27           54 

22-45 
22-13 
25-12 
24-48 

3007 
13  Aug.  1  6 
17 

20 
31 

Mean 

2999 

12  Oct.     8 

'5 
16 
23 

Mean 

36-52 

19 

39'°9 
39-58 

39''3 
3974 
39-08 
39-27 

51 

40-07 

29 

10-87 
1279 
11-72 
12-25 
11-85 
11-74 

53 

2993 

9  Sept.  24 
28 
29 
Oct.      5 
6 
7 

Mean 

39-70 
19 

54 

40-45 

4059 
41-07 

54-05 
27 

38 
1  1-91 
12-95 
'3-36 

19 
12-63 
12-32 
12-42 

33-22 

53 

50           59 

10-60 
8-47 
8-20 

3008 

1  2    Oct.     I  3 

16 
23 

Mean 

3000 

13  July  29 
Aug.    2 

4 

Mean 

39-32 

•11-87 

1  2-46 

9-09 

40-70 

12-74 

166 


LEDGERS  OF  GROOMBUIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


GrooxnbriUffO 

No. 

Mem  R.A. 
1  8  o-o. 

.Meuii  N.P.D. 
iSio'o. 

GruDinliridge 
No. 

Mean  li.A. 
1  8  lo'o. 

MeanN.P.D 
iSio'o. 

Grooinliriilge             Mean  R.A.                Mean  N.P.JJ. 
No.                         iSio'o.                           iSio'o. 

D.ite 

1800+ 

ElL-t. 

West. 

East. 

West. 

Date 
1800+ 

East.          West. 

East.         West. 

Date 
1800+ 

East. 

West.         East.          West. 

3009 

1  2   Sept.  1  1 

12 
13 

Mean 

i9h 

54'" 
50-07 

50-06 
50-22 

50° 

13' 

22-93 

19-58 
20-98 

3017 

8  Sept.  15 
16 
'9 

21 

Oct.      i 
3 

Menu 

19''       55'" 

59-10 
59-12 
58-98 

58-93 
58-69 
58-86 

40°           25' 

8-63 
11-39 
1  1  -06 
9-42 
9-69 
7-85 

3025 

12     Aug.    22 
24 

Sept.     i 
Mean 

I9h 

57'" 

28-90 
29-40 

30-I4 

26'         44' 

56"65 

59'3i 

5S-47 

19 

3-88 
4-05 

50-12 
55 

46 

21-82 
24-85 

2  ri6 
15 

19 

19 

50-52 
5069 
50-85 

29-48 

57 

45-88 

57 

58-14 

32           52 

36-48 

40            13 

25-41 
25-82 
24-89 

3010 
ii   Oct.    15 

17 

Mean 

3011 

10  Oct.      6 

7 
8 

'3 
29 

3° 
Mean 

3026 

10  Oct.    13 

58-95 

19           55 

59-21 
59-57 

9-67 

51                  2 

4875 
53^3 

3018 

13  Aug.    2 
7 

Mean 

3019 
12  Aug.  15 

17 

18 

22 

24 
27 

Mean 

3^7 
19 

55 

6-32 
6-35 
6-39 
6-36 
6-28 
6-14 

23-34 
32 

42 

27-74 
26-89 
28-21 
28-91 
26-91 
29-07 

3027 

1  1   Sept.    6 
9 
29 

Mean 

59-39 

19           56 

5-01 
4-85 
4-83 
4'43 
5-09 

4-74 

51-19 

26           58 

5672 

5778 
57'53 
59-24 
58-36 

59'°3 

50-69 

19 

58-60 
59-05 

-5-38 

57        48         20 

7'94 

7-08 

3028 

ii  Aug.  25 
S.-PU    5 

Mean 

19 

6-31 

55 
15-63 
16-19 

27 

27  96 

33 

3i-54 
29-16 

3012 

12    Oct.     26 
29 

Mean 

58-83 

19 

2-76 
2-79 

58 

'•51 

51            ii 

'7'59 
20-47 

483 

19          56 

H-44 
14-56 

•4-38 

58-11 

37           o 

57-88 
54-57 
55-83 

3029 

13  Aug.    7 
15 

Mean 

3020 

1  1   Sept.    7 

8 
29 

Mean 

19 

15-91 

55 

16-72 
16-24 
16-44 
16-47 
16-26 

49 

3°'35 

39 

53-27 
52-09 
51-52 

5i-93 

52-08 

3013 

10  Aug.    5 

10 

ii 

Sept.    2 

21 

Mean 

2-78 
19 

58 
33-66 
33-94 
33-64 
33-53 

19-03 

49           43 
15-65 

1374 
14-67 
16  09 

14-46 

19          56 
22-46 
11-41 

56-09 

27           29 

18-91 

17-72 

3030 

IO  Aug.   10 
n 

Sept.    2 

21 

Mean 

3021 

12    Oct.     26 
29 

Mean 

19 

33-59 
33-58 
33'62 

337° 
33-84 

16-43 
55 

46 

1278 
14-04 
14-02 
14-10 

H75 

52-18 
24 

3014 

ii  Oct.      6 
15 
'7 
'9 

27 

Mean 

22-44 

19          56 

22-93 
22-84 
22-52 
22-47 

18-32 

50             21 

16-76 
15-82 
14-09 
I3-37 

19 

42-24 
42-46 

33-69 
58 

15-04 

51             II 

5-3° 
4-41 

3022 

12    S(?pt.   12 
'3 

H 
'9 

Menu 

3031 

13   Aug.     7 
•5 

Mean 

42-35 
19 

59 

19-26 
18-81 
18-85 

4-86 

50           28 

28-57 
28-76 
28-83 

33-67 

19 

44-34 

44-79 
44-62 
44-64 

55 

13-94 

45 

55-07 

54'5  ' 
55-17 
55-I5 

2 

3032 

12  Sept.  12 
13 
'4 

Mean 

22-69 

19          56 

45'25 
45-32 
45-32 

15-01 

50              14 

5873 

58-08 

5773 

3015 

14  July  25 

3° 
Au«.    3 
6 

Mean 

3023 
1  2   Sept.  1  1 

12 

13 
Mean 

19 
26-21 

18-97 

59 

26-25 
26-04 
26-38 
26-00 

28-72 

25           42 

32-98 
34-62 
33-30 

33-53 
33-10 
32-46 

3033 

7  Aug.  1  6 

22 

Sept.  10 

12 

Oct.      5 

18 

Mean 

44-60 

19 

51-11 

51-08 
51-01 

55 

54-98 

35 

44-36 
47-I3 
4*  "4  5 

19 

45-30 

19           57 

22-52 
22-04 

58-18 

49           52 

31-48 

28-87 

3016 
13  Sept.  14 
'9 

20 

Mean 

3024 

i  o  Aug.   1  1 
Sept.     2 

Mean 

51-07 

44-65 

22-28                 30-18 

26-21 

26-17 

32-78       33-61 
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Uroombridgt             Mian  K.  A. 
No.                      1  810*0. 

Mean  N.I'.U. 

iSio'o. 

(iroombridee 
No. 

Mean  K.A. 
iSio'o. 

Mean  M.f.U. 
iSio'o. 

Uri>umt>ridi>e 
No. 

Menu  HA. 
1810-0. 

Mean  N.l'.D. 
t8io'o. 

Date 

1800+ 

East.         West. 

East         West. 

Date 
1800+ 

East         West. 

East 

West. 

Date 
1800+ 

East.         West. 

Bust 

West. 

3034 

13  Aug.  16 
'7 

20 

3' 
Mean 

iy"       59"' 

36-83 
36-24 
36-36 
36-38 

51°          26 

3875 
38-11 

3775 
37-84 

3042 

8  Aug.    8 
'4 

•9 
20 
Sept.    5 
10 

Mean 

20h            I"' 

13-3* 
13-27 
13-31 
13-44 
'3'34 
•3-34 

37' 

23' 

29-58 
30-59 

30-97 

28-92 

29-83 
29-94 

3048*  conf  d. 

7  Aug.    2 
9 
«5 
Oct.    26 
Nov.     8 

9 

8  Aug.     8 

'4 
•9 

20 

Sept.    3 
4 

5 

10 

\l 

17 
•    «9 

21 

Oct.      i 
9  Aug.  21 

27 
Sept.    2 

3 
15 
23 
*4 

28 

29 
Oct.      5 
6 
10  Aug.    5 
10 
1  1 

Mean 

20h            Im 

8                                 i 

54'67 
55-5° 

22° 

1-82 

2-53 
2-56 

4'34 

3'49 

2-42 

3-92 
2-86 

2'10 
1-23 
3'06 

2-39 
3-33 
3-37 

40' 

3-50 
478 
2-81 

373 
2-82 

3-57 
4-06 
1-32 

3-55 
1-87 

375 
3-17 
4-66 
1-81 

3-92 
4-80 

3-54 

375 

0-14 

4-58 

36-45 

19          59 
57'  '* 

19           59 

57-50 
57-84 
57-54 
57-95 
57-94 
57-62 

38-11 

40            5 

3035 

1  1   Sept.    7 

3036 

9  A"c-  '9 

ZI 

27 
Sept.    : 

.1 

Mean 

•3-34 

20               I 

23-02 
22-85 
22-94 

So 

49-34 
51-13 
48-46 

29-97 

47 

2773 

38         42 

579 

5'57 
6-66 

I'02 
6-31 

4-91 

3043 

I  1     Oct.        2 

'5 
Nov.    4 

Mean 

3044 
10  Aug.     5 
10 
Sept.    7 
8 

21 

Me-,  M 

22-94 

20               I 

33'97 
33-58 
33-37 
33-89 
33-65 

49-64 
48 

9 

49-34 
49-64 

49-24 

49-65 
48-56 

57-73 

20                0 

12-09 
11-87 
12-34 

12-10 

11-80 

571 

25          54 

-'55 
2'59 
'•47 
2-48 

'•53 

3037 

8  Sept.  i  ; 
16 

«7 

'9 

21 

-Mean 

33-69 

20                I 

33-90 
3379 

50 

49-29 

10 

46-66 
47-40 

3045 
12  Aug.  27 
Sept.    6 

Mean 

12-04 

20               0 

15-68 
'5'35 

1-92 

34          37 
6-83 
5-89 

3038 

i  3   Sept.  20 
(Jet.    13 

Mean 

33-85 

20                I 

40-53 
40-90 

47 

47-03 

56 

31-14 
34-63 

55-08 

20               2 

3-42 

3-25 
3-28 

3'35 
3-43 

2-82 

50 

8-64 
9-38 
8-19 

8-75 
9-42 

3-62 
45 

3046 

10  Sept.    7 
8 

Mean 

3049 

11     Oct.        2 

'5 
17 
Nov.    3 

4 
Mean 

15-52 

20                0 

('7-63) 
22-06 

6-36 

34          12 

54-80 
57-59 

3039 

9  Oct.     8 
'5 

Mean 

407* 

20               I 

46'!  l 
45-82 
46-07 
45-98 
46-01 
46-42 

40 

61-15 

58-81 
60-39 

59-f 
60-62 
58-29 

32-89 
18 

3047 
1  1  Aug.  20 

25 
Sept.    5 
6 

7 
8 

Mean 

22-06 

20                0 

54-03 
53-85 
54''5 

56-20 

26          41 

56-06 
58-81 
58-11 

3'35 

20              2 

376 
376 
4-12 

8-88 

45 

•774 
16-45 
16-95 

0 

3040 

13  July  26 
28 
29 

Mean 

3050 

14  July  24 

25 
30 

Mean 

54-01 

20                I 

2-26 
2-28 
2-16 

2-09 

2-23 
1-78 
1-91 

57-66 

46-07 

20                I 

54-89 

54'9- 

55-07 

55-26 
55''9 

55--J 

59-87 

22 

40 

3'5> 
5-04 
5-68 
4-02 
3-07 
4'97 
4-11 

4'74 
3'66 

3-88 

2O               2 

19-89 
20-14 
19-85 
19-90 

'9'53 
19-83 

17-05 

26 

19-03 
19-23 

20-10 
16-50 
17-69 
20-01 

39 

3041 

9  Oct.     7 
8 

'5 
Xov.  i  5 

10  Sept.  27 
30 
Oct.      i 

M'  illl 

34           12 
14-78 
16-16 
17-69 

'574 
1  6-06 

15-46 
15-42 

3048* 

6  Oct.    ic 
1  1 

12 

'9 

20 
23 

Xov.    9 

22 

7  Aug.     i 

3051 

13  July  26 
28 
29 
Aug.     2 
3 
4 

Mean 

2'20              1'97 

16-09       '5-65 

19-86 

1876 
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Groombriclge 
No. 

Mean  K.A. 
1810*0. 

ilcan  N.P.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
18100. 

Mean  N.P.U. 
iSio'o. 

(jroombriilge 
No. 

Mean  K.A. 
i8io'o. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.         West. 

East 

West. 

3052 

8  Oct.      6 

o 

'4 

22 
29 
30 

Mean 

20h 

2m 

3074 
30-72 

30-39 
30-41 

30-43 
30-07 

28° 

33' 

1  1-92 
11-83 

13-10 
12-41 

3060 

13  Aug.  20 

3' 

Sept.     2 

Mean 

20h            4m 

16-42 
16-44 
16-10 

26°       50' 

( 

38-5' 
37-'4 

3068 

13   Aug.     2 
3 
4 

Mean 

20h          4Tn 

H                                    N 

46-81 
46-83 

47' 

39:63 
39-70 

4075 

19' 

16-32 
20               4 

2O'2O 
20-53 
20-63 

37-90 

45            5 
6-74 

5-65 

5-27 

46-96 

20           4 

53-17 
53-09 

40-03 
51 

52 

45-79 
44-48 

3061 
14  July  24 

25 
30 

Mean 

3009 

12  Oct.      8 
26 

Mean 

20 

58-10 

58-3I 
58-01 

30-46 

2 

35 

24-99 
22-24 
24-82 

12-08 
13 

3053 
13  Sept.    6 
'4 

'9 

Mean 

53-13 

20            4 

53-58 
53-60 

53-68 

44 

34-32 

36-15 

45-14 

57 

20-45 

20               4 

28-86 
29-09 
29-55 

5-89 

47          27 
44-26 

45'57 
45-I7 

3070 

14  July   24 

25 
30 

Mean 

58-14 
20 

2 

58-92 
59-12 

24-02 
50 

7 

28-92 
36-23 

3062 

13  Aug.     3 
4 

7 

Mean 

3054 

12  Aug.  27 
Sept.    6 

Mean 

53-62 

20           4 

55-88 
56-02 
56-19 
56-26 
56-00 

3  5  '93 

34           31 

47-63 
47-12 
46-62 
48-93 
45-03 

20 

0-67 

59-02 

3 

26 

58-41 

32-58 
50 

29-17 
20           4 

30-10 

29-90 

45-00 

35          33 

49'95 
50-40 

3071 

13  Sept.    5 
6 

«4 

>9 
20 

Mean 

3055 

13  Aug.  20 
3' 

Mean 

3063 

13  Oct.     9 
13 

Mean 

0'8o 

20 

18-75 
18-53 
1  8-60 
18-50 

3 

57-I4 

39 

13-50 
13-20 

13-32 
13-72 

58 

3°-°5 
20               4 

33-57 

33-38 
33-20 

50-18 

5i          44 
32-90 

34-54 
33-42 

3056 
1  1  Aug.  20 

25 
Sept.    5 
6 

Mean 

56-07 

20           4 

59-57 

20           5 

1-38 

I  -02 

47-07 
Si 

42 

51-92 
50-56 

Si 
44-00 

44 

3064 
12  Sept.  13 

H 
Oct.      4 

Mean 

3072 

12  Oct.      8 

1  8  -60 
20 

3 

42-14 

42-26 
42-17 

I3-43 
32 

45 

4-96 
1-68 
2-38 
4-88 
3-99 

33-38 

20              4 

39-64 
38-68 

33-62 

27           5 

29-02 
36-67 

3057 

10  Oct.     4 
6 

7 
18 

Mean 

3073 

ii  Oct.    17 
Nov.    4 

Mean 

3065 

13  Aug.  20 
Sept.    2 

Mean 

1-20 

20           5 

475 
4-26 

4-25 
4-09 
4-17 

51-24 
50 

13 

53-62 
58-06 
56-10 
56-39 

39-16 

20               4 

47-20 

45-88 
44-76 

32-85 
14            3 

12    ]  I 
I3-86 
I3-32 

H'59 
'4-23 
14-98 

3074 
12  Aug.  15 

17 

18 
'9 

22 

Mean 

20 

42-26 

3 

46-52 

46-77 

50 

3-58 

4 
40-64 
43-18 

3066 

8  Nov.    5 
7 
H 
9  Au8-  '7 
27 
Sept.    3 

Mean 

3058 

12  Sept.    i 
6 

Mean 

20 

•62 
•32 
•66 

'49 
-'5 

2-03 

46-65 
4 

22 

9-12 

6-58 
8-32 

lO'l  I 

41-91 

4-30 

20            5 

23-07 
22-94 

22-63 

22-73 
22-80 

35 
9-68 

9'44 
9-10 
12-74 
8-50 

56-01 
37 

3059 
9  Sept.  15 

23 
24 
28 

29 
Oct.      5 

Mean 

45H7       47-zo 

20               4 

45-68 
45-88 

14-60       13-10 

51           40 

55-00 
55-27 

3075 
13  Sept.  20 
Oct.      9 
1  1 
•3 
31 

Mean 

3067 
12  Sept.  13 

'4 
Oct.      4 

Mean 

''55 

8-54 

4579 

54^4 

22-83 

9-89 
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•ridge 

Mriin  R.A. 
1  8  o'o. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  K.A. 

iSio'o. 

M.MM  N.r.i) 

18  10-0. 

Groom  brUgti 

No. 

M.-UII  K.A. 
1  8  1  o'o. 

Mean  N.l'.lJ. 

iSio'o. 

Date 

18004- 

Ea>t. 

West 

East 

West. 

Date 
1800+ 

East. 

West 

East 

West 

Date 
1800+ 

East. 

West 

East. 

West 

3076 

14  July  31 
Au-.     3 
6 

Mean 
3077 

12    All..,'.    I, 

17 
18 

Mean 

201' 

22-35 
21-95 
22-13 

5m 

44* 

46-52 
4327 
45-72 

50' 

3083 
13  Aug.  17 

S.yt.      2 

Mean 

20h           6m 

43-05 

26° 

29-62 
2675 

30 

3000 

10  Sept.    2 
9 

Mean 

20h 

r 

29-76 
30-14 

40' 

22' 

58-27 

43-15 

20 

6 

56-87 
57-07 

28-19 
40 

18 

41-46 
41-66 

20 

38-86 
38-84 
39-00 
3877 

3879 
38-89 

39'20 

29-95 

7 

39-07 
38-97 
39-00 

43 

46-83 
46-67 
46-61 
47-36 
47-01 

47'93 
4671 

57-88 
49 

4674 
4778 
48-48 

22-14 
20 

5 

4975 
49-35 
49-14 

49-33 

50 

17 

48-38 
52-21 
50-17 
5036 

3084 
10  Sept.    2 
9 

Mean 

3091* 
6  Aug.  17 
ll 

22 

Sept.    i 
7  Nov.    4 
8 

9 
Dec.     6 
8  Nov.    7 
14 

21 

Mean 

20 

6 

59-94 

59-70 
60-27 
60-56 
60-17 

16 

41-56 

38 

3877 
38-93 
37-54 
38-70 

38-47 

3085 

10  Oct.     4 
6 
7 
13 
18 

Mean 

20 

58-03 
58-08 

5778 

49-39 
5 

47 

58-22 
53-88 
(67-37) 

50-28 
26 

3078 

13    Allg.       2 

Mean 

38-9I 
20 

39-01 

7 

4i-54 
41-64 

46-76 
50 

47^7 

14 

34-76 
36-03 
36-31 

57-96 

20 

13-70 

13-55 
I3-38 

13-50 

6 

56-05 

42 

40-42 

(46-53) 
41-80 

4I-54 
40-42 

49 

20 

3-39 
3'49 

60-13 
7 

46 

28-83 
27-60 
27-28 

38-48 

45 

3092 

1  2  Aug.  i  5 

19 

22 

Mean 

3079 
n   Oct.      6 
15 
17 
Nov.    3 

4 

Mean 

3086 
13  Aug.  13 

15 
16 

Mean 

3'47 
20 

7 
14-50 
14-10 
14-48 
14-41 
14-49 
14-47 

27-90 
39 

6 

13-58 
I4-53 
12-33 
14-85 
1471 
1273 

20 

54-46 

54-20 

41-61 
7 

35 

(30-99) 
37-40 

35-34 
25 

'3-54 
20 

6 

29-35 
29-40 
29  19 
29-16 
29-08 

41-05 
51 

48 

9-52 
1  1-67 

9'99 
7-52 
876 

3087 
8  Aug.  14 

•9 

20 

Sept.  10 
17 
19 

Mean 

3093 
13  Oct.     9 

25 
Nov.    i 

Mean 

3080 
12   Sept.  13 
H 

29 

Mean 

54-31 

20 

57*97 
57-67 

7 

38-44 

47 
21-15 
19-31 
23-48 

17 

20 

19-24 
19-25 
19-20 
(18-68) 

19-20 
19-37 

14-41 
7 

47 

28-82 

29-67 
30-42 

29-38 
29-31 

30-80 

1379 
II 

3094 

13  July  25 
26 

28 

Mean 

20 

29-24 

6 

30-19 
29-90 

51 

9'49 
50 

21'00 
22-63 
20-98 

3088 

13  July  25 
26 
28 

29 
Aug.     2 

13 

Mean 

3081 

12  Oct.      8 
16 
26 

Mean 

5774 
20 

8 

17-22 

•7-34 
16-91 

21-31 
Si 

57 

59-10 
59-63 
60-36 

3095 

12  Sept.  14 
Oct.     4 
16 

Mean 

20 

36-46 

36-12 

36-34 
36-32 

36-53 

30-02 
6 

36-31 
36-02 

36-33 

17 
14-66 
16-27 
15-29 

15-53 

I3-49 
15-69 
14-80 

21-54 
46 

16-49 
I7-29 
15-83 

3082 
9  Oct.      8 

15 
Nov.  1  5 

1O    Sc'l't.  2/ 

30 

Oct.      i 
14  Oct.     7 
16 
Nov.    3 
6 

Mean 

1925 

20 

1972 
19-90 

'979 
19-83 

1974 
19-86 

7 

2973 

43 

•5-83 

I7-57 

H'59 
15-41 

14-22 
14-22 
14-20 

45 

3089* 

7  Nov.    8 

9 

9  Sept.  28 

29 
Oct.      5 
6 
7 

Mean 

20 

2074 
20-97 
20-90 

17-16 
8 

44 

14-71 
14-40 
15-06 

5970 
57 

3096 
14  July  24 

30 
Aug.    6 

Mean 

36-27 

36-22     15-10 

16-54 

19-81 

•5-15 

20-87 

14-72 
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Groombridgo 
No. 

Mean  R.  A. 
1  8  10*0. 

Mean  N.P.D. 
iSio'o. 

Groombtidge 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.  P.  D 
iSio'o. 

Groombriilgv 
No. 

Mean  R.A. 
iSio'o. 

iluan  N.l'.  U. 
1810*0. 

Date 
1800+ 

East. 

West. 

East. 

W«st. 

Date 
1800+ 

East. 

West. 

East.          West. 

Date 
1800+ 

East. 

West 

East.         We-  1. 

3097* 

8     Oct.     9 
14 

22 
29 
30 

Nov.    5 
Mean 

20h 

S 

gm 

27-15 

26-93 
27-17 
26-86 
27-1  I 

28° 

29' 

3976 
37-40 
38-17 
39-16 

39-70 

3103 

3  Aug.  20 
Sept.    2 
Mean 

201' 

60-06 

59-95 
60-23 

gm 

S 

27°                2 

31-29 
•32-00 
3I-85 

14  July   24 

25 
30 

31 

Aug.    8 

'4 

Mean 

201' 

51-45 
5,-26 
51-62 
51-06 
5''35 
5i-58 

gm 

3 

44°         59' 

5  1  "3  2 
52-81 

(47-89) 
51-72 
53'iz 
52-54 

60-08 

20 

7-88 
7-66 
7-92 

9 

3I-7' 

44          58 

63-02 
57-91 

60-52 

3104 

14  July   24 
Aug.     3 
6 

.  Mean 

20 

28-48 
28-67 
28-21 
28-19 
28-17 

27-04 

8 

35 

58-11 
57-06 
56-95 

6i-39 

58-86 

3879 
23 

20 

57-63 
57-15 

9 

57-11 
57-31 

52-30 

29           56 

.5-78 

17-33 
15-30 

'5-53 
15-88 

15-41 

3098 

13  Sept.  if) 

20 

Oct.    11 
13 

Mean 

3III 

8  Oct.    30 
Nov.     5 
7 
H 
9  Aug.  17 

19 
Mean 

7-82 
20 

9 

9-58 
9-30 
9-64 

9-42 

9'49 

60-48 

5i           40 

45'29 
43-54 
45-02 
44-48 
45-64 

3105 

12  Sept.  14 
Oct.      4 
8 
16 
26 

Mean 

28-34 

20 
29-51 

29-54 
29-47 
29-88 

8 

49 

36-38 
35-3i 

37-16 

16 

20 

2-36 
2-92 
2-63 
3-21 
z-54 

10 

1564       15-99 

22              17 

54-80 

52-42 

5370 
55-68                , 

3099 

1  1    Ar.g.  2O 

25 
Sept.     5 
6 

Mean 

14  Sept.  25 
28 
Oct.      7 

16 
Mean 

20 

10-19 
9-66 
9-61 

977 
9-96 

9'49 
9 

44"79 

44          50 
1  1-03 

8-35 
10-94 
9-26 
10-94 

29-60 

20 

37-60 

37  '84 
37-68 

37-79 

8 

36-21 

37 

23-72 
23-8* 

23-45 
23-23 
23-22 

27 

3106 

14  July  30 

Aug.    3 
8 

H 
Mean 

3100 

1  1  Sept.     7 
8 

9 

28 

Oct.        2 

Mean 

2-73 

20 

10-04 
9'94 

lO'OI 

9-82 
10-04 

9-88 

10 

9-94 

(9-28) 

54-08 

50           13 

4-00 
2-53 
0-47 
2-36 
o  08 
1-09 
0-36: 
0-63 

3"3 

9  Aug.  27 
Sept.    3 
'5 
23 
24 
28 
1  2  Aug.  1  7 

«9 

Mean 

37-65 

20 

46-98 
47-02 
46-82 

(46-27) 
47-10 
46-93 

8 

23  -.50 

35 

26-3,9 

2;3'58 

27-83 

26-30 

28-94 
25-54 

26 

9-84 

20 

21-07 
21-27 
20-97 
21-94 
zo'77 

9 

lO'IO 

22             l6 

14-84 
16-27 
16-97 
15-26 
15-19 

3101 

13  Sept.  19 
20 
Oct.    ii 
13 

25 

Mean 

3107 

14  Sept.  25 
28 
Oct.      7 

13 
16 

Mean 

9-96 

20 

I  1-67 
,1-69 

10 

n-68 

1  1-87 
1  1-62 

1-76         0-50 

40             20 

52-17 

50-74 

52-72 

53-11 
52-29 

5  3'45  ; 

3"4 

9  Oct      8 
Nov.  i  5 
TO  Aug.  10 
1  1 

Sept.    7 
8 

Mean 

46-97 

20 

58-20 
58-36 

8 

58-51 
58-49 
J8:i5 
58-39 

58:53 
58-25 
58-16 
58-62 

216:43 

34 

3,4-3o 
3599 

35-53 

0 

-•35-72 

35-47 
33-93 
35-44 
34-60 

34-09 

35-09 
34-61 

i3  4'  3  4 

3479 
.35-02 

35^5 

21  "2O 

20 

35'99 

9 

3595 

15-71 

42            51 

(47-34) 
52-29 
511-01 

53H9 
51-50 

3102* 

6  Sept.    6 

7 
Oct.    19 

20 

.Nov.    9 

20 

7  .July  3  1 
Aug.    2 

22 

Oct.      3 
8  Sept.    5 

.16 

21 

Oct.      5 
6 

Mean 

3108 

7  .Xov..i2 

24 
Dec.     3 
6 
8  Aug.  19 

20 

Out.     ii 
Mean 

n-68 

20 

2372 
23-65 
2:5-69 

n-68 
10 

51-46       52-39 

47          15 

21-79 

I8ro5 
19-92 

3"5 

"  '  :*6 

28 

Mean 

3:5-92 
20 

35** 

9 

46-5:5 
46-13 

51-24       52-51 

51             40 
54'45 

23-69 

20 

24-66 
25-12 

25-00 

10 

19-92 

45          14 

39"  2  8 
1  0*39 

34-40 

3109 

1  2  Sept.  1  3 
Oct.    29 

Mean 

3116 

14  Julv  »5 
Aug.    8 
'4 

MHHI 

^8-28 

58-41 

35-27       34-85 

46-3  f 

53-90 

2.4-93 

36-69 

UK   (fKOOMBKUIGE'.S    OUSBJIVATIONM   OF    ( 'll;rrMI'(JLAU    STAK>. 
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i  >rili,'  • 
No. 

M.MII   R.A. 
iSio'o. 

M.MU  x.r.u. 

1810  o. 

U.-oon,,,,,^ 

Me.ui  R.A. 
iSio'o. 

Meau  N.T  1). 
1810-0. 

Qravnbrolgf 

No- 

Mean  K.A. 
iSio'o. 

Meau  N.P.D. 
iSio'o. 

Date 

1«00+ 

hist.         \V--st. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         Wvst. 

Date 
1800+ 

East 

Wust. 

East 

Wtst. 

12     A 
Zi 

s.  pt.    6 

Mi  Ml 

20h          I0m 

27-80 
28-03 
28-09 
28-00 
28-49. 

49° 

59 
29-61 

29-84 

30-06 

3125 

9   Sept  29 
Oct.    5 
6 
7 
'5 
3' 

Mean 

20h   . 

A 

23-08 

8 

49°        51' 

14-62 
15-90 
16-74 

17-37 
13-98 

3133 

1  1  Sept.  2-8. 
Oct.  rj 

17 

Mean 

201' 

15-26 
15-20 
15-48 

12™ 

51° 

roa 

1-76 
176 

19' 

15-31 

20 

16-94 
1.7-14 

12 

1-87 

43 

49-78 
53-12. 

47 

28-08 

20              10 

34-74 
34-68 

34'3' 
,H'29 
3471 

50 

26-84 
27-09 
28-46 
26  24 
27-51 

18-89 

59 

1  5  93 

3134 
14  Nov.     j 
6 

Mean 

23-32 
20 

II 

23H9 
23-32 

15-76 

38             II 

10-75 
984 
11-54 

1  1    Nov.     3 
4 

7 

10 

H 

Mei 

3126 

i  o.   Oct.    4 
6 

7 

Mean 
i 

17-04 
20 

12 

35-77 
3574 
35-93 
35-80 

36-29 

51 

Si 
35-21 

36-99 

39-S9 
37-28 

3135 
12  Aug.  15 
Sept.     6- 
8 

12 

Nnv.    7 
Mean 

20 

27-52 
26-90 

23-38 
II 

2751 

27-50 
27-27 

10-71 

40             17 

41  85 
42-99 
42-84 
40-22 
41-28 
42-63 

34-55 

20               10 

39-16 

39'57 

27-23 
38 

4 

4-2-51 

43-04 
42-98 

3127 

9     Oct.     8 
Nov.  i  5. 
10  Aug.  10 
1  1 
Sept.    7 
9 

Mean 

3"9 

10    Ort.    6 

7 
ij 

Mean 

20 

41-42 
41-11 

40-86 

35'9' 
12 

44 
46-84 

4l'33 
46-42 

3^-99 

2 

3136 

14  Nov.    6 

12 

'3 

Mean 

20              10 

45-18 
45-05 

42-84 

5i           38 

58-57 
6r^i 

27-21 
20 

20 

27-40 

II 

36-81 

II 

52-10 
52-61 

52-71 

42-42        41-74 

50             II 

56-17 

25          49 

2-18 
3-84 

(  7'92) 
1-61 

2-94 

3120 

|  12   Sept.  13 

I  let.   29 

Mean 

3121 

10  Sept.  30 

8 
iS 

29 

Mean 

3128 

12  Aug.  24 

41-13 

20 

54--67 

54-81- 

12 

46-20 

47 

34-5° 
36-83 
36-22 

35 

3137 
1  1  Nov.    4 
7 

10 

Mean 

45  12 

20               10 

58-60 
5_8;57 

(59-22) 
58-65 

47 

60-04 

46-31 

47-10 
46-6i 

47-'9 

3129 

8    Oct.    6 
9 
'f 

22. 

Mean 

54-78 

20 

12-51 

12-76 
12-84, 
I2-53r 

12-77 
12-64 
1278;- 
1  3-06  . 

13 

35-85 

45 
43-06 

39'4' 
41-19 

43-I5 

41-61 
42-69 
44-66 

22 

3J38 

1  I     Aug.   20 

25 

Sept.     5 

7 
13   Aug.    4 

'5 
17 
Sept,     5 

Mean 

20 

52-87 
52-78 

II 

2    14 

45          3i 

7-42 

20               10 

59'23 

58-89 
58-83 

50 

4651 

4 

44-54 
43"H 
46-46 
42-18 

3130 

1  1   Sept.    8 
Oct.    2 

Mean 

3122 

12   Aug.    22 

t.       I 
M  All 

52-83 

20 

54-97 
54-88 

54-70 

55-05 

II 

45?         " 

28-47 
29-4.1 
27-2; 
28-36 
30-29 

3131 

1  1   Sept.     9 
Oct.     2 
14   July  25 
Aug.    3 
6 

Mean 
3132 

12  Sept.    13 
'4 

Oct.    4 
8 
16 
26 

Mean 

12-74 
20 

13 

'3-84* 
'375 

42-22 
51 

45 
39-22 

42-07 
42-36 

59-09. 

20               II 

3-48 
4''7 

27 

18-85 

20'6l 

44-08 
24 

3139 

12  Sept.    6 
8- 

1Z 

Mean 

3123 

i  3  Sept.     6 
'4 

Menu 

20 

12 

2-70. 
289 

297 

2-81: 
2-88. 
2-88 

28-76 

51          35 

687 
6-74 

5-75 
frji 
7-81 
6-54 

20 

22-17 
21^92 
22-13 

2.2-44 
22-19 

13-81 
13 

51 

26-50 

2575 
26-19 

y%* 

zs-s* 

41*22 
ii 

3-83 

20              II 

6-63 
6-29 
6-04 

19-73 

47 

4'35 
5-90 

24 

3140* 
1  1  Sept.  28 

oa.  6 

"5 

"7 
2.7- 
Nov.       3 

Mean 

3124 

13   .Inly   2; 

28 

Mean 

6-32 

4-23 

2-86 

6-67 

2.2  "2O 

»5-65 
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Urooni  bridge 
No.     ' 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

MeanN.P.U. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.l'.l). 
iSio'o. 

Date 
1800+ 

East.         West. 

E-ist.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

3141 
I  I    Aug.    20 

25 

Sept.    5 
6 

7 
13  Aug.     3 

4 
13 

15 
20 
14  July  24 
25 

Mean 

20h          I3m 

S                             B 

36-01 
36-06 
36-10 

36-38 

36-07 

36-12 

36-35 
36-18 
36-29 

36-37 
36-26 

36-11 

45°        13' 

45-35 
44-18 
45-80 
47-62 
45-04 
42-06 
45-3Z 
45-33 

43'9' 
45-68 
45-28 
45-01 

3147 

14  Aug.     8 

'4 
Sept.  25 
28 
Oct.      7 

Mean 

20" 

53-80 
53-66 

5377 
54-07 
5376 

I4m 

a 

17° 

I5:8o 
15-88 
17-94 
16-08 
16-76 

41' 

3151 

13  July  25 
26 
28 
29 
Aug.    2 
3 

Mean 

20" 

53!64 
53-22 
53-27 
53-H 
53-47 
53-43 

15™ 

8 

44° 

3679 
35-zS 
36-93 
38^09 
3473 
37-49 

48' 

53-81 
20 

3-03 
3  "60 

15 

2-62 

3-26 

16-49 
12 

59-'5 
59-55 

51 
59-11 

57-34 
58-81 

58-85 

53-36 

20 

55-27 
54-80 

15 

36-55 

44 

39-95 
40-08 

34 

3148* 

7  Aug.    2 
Sept.    7 

10 
12 

Oct.      4 
5 

Mean 

3152 

13  Aug.  31 
Sept.    6 

Mean 

36-19 

20              13 

43-00 
42-88 
43-02 

43  '04 
42-80 

45-05 

35           « 

36-34 
38-23 

35-15 
34-53 
34-65 

55-04 

20 

5879 
58-83 

15 

58-83 

58-85 
58-60 

5873 

40-02 
38 

27-II 
27-39 

ii 

26-82 

26'O2 
27-40 
25-35 

3142 

1  3  Sept.  20 
Oct.    13 

*9 
3' 

Nov.     i 

Mean 

3153 

9  Oct.    31 
Nov.  15 
10  Aug.  1  1 
Sept.    2 

9 
>4 

Mean 

3-32 

20 

24-77 
24-84 
24-67 
24-85 
24-65 

2475 
24-92 
24-63 

24-58 

2-94 
15 

24-70 
24-78 

59-35 

50 

44-53 
45-4° 
44-57 
43-35 
45-85 
46'3i 
44-48 
44-64 

46-21 

45"25 
44-02 

43-7I 
42-16 

44-34 
44-62 

45-I9 

44-86 
(49-08) 
45-77 
44-79 
45-22 
45-26 
44-00 

58-53 
20 

43-66 

42-36 

43'34 
44-58 
44-07 

43-52 

44-05 

44-95 
43-90 

43-30 
43-96 

3149* 

6  Aug.     13 
16 

>7 
18 

22 

Sept.    i 
6 
18 
Oct.     9 
10 

12 

7  July  3' 
Aug.  15 
Nov.    4 

12 

Dec.     3 
6 
9  Nov.  26 

27 
1  1  Nov.  1  5 
24 
Dec.     2 
12  Nov.  15 

'9 

20 
22 

Dec.     8 
13  Nov.     i 
8 

9 
H 
«5 

29 
Dec.  12 

Mean 

4Z-95 

20             13 

S4'27 
53-64 
53-81 
53-81 
5368 
53'9' 

3578 

43          45 

30-44 
30-84 
29-24 
(25-97) 

3>-5i 
30-48 

3143 

14  Oct.    13 
16 
23 
Nov.    3 
6 

12 

Mean 

58-81 
20 

5875 

16 

0-90 

0-93 
0-77 
0-66 
0-77 
0-8  1 

27-25 

49 

26-40 

34 
34-22 
34-13 
34-34 
35-.H 
33-67 
33-46 

3154 

8  Sept.  1  5 
16 

'9 
Oct.     i 

3 

5 

Mean 

53-85 

20             14 

11-61 
11*91 
11-94 
1  1-96 
11-63 

30-50 

51          33 

57-97 
57-45 
58-07 
58-69 
58  60 

20 

2-15 
1-93 
1-81 
1-87 
2-03 

0-8  1 
16 

2-05 

5i 

37-57 
37-86 

37-97 
39-4' 
39-84 

34-'9 
23 

3772 

3144 

1  2  Sept.  1  3 

4 

Oct.      8 

15 

29 

Mean 

3155 
II    Sept.  28 

29 
Oct.      2 
6 

'5 
12  Sept.  14 

Mean 

1  1  -8  1 

* 

20             14 
14-23 
'3-95 
«3'94 

I4H3 

1379 
14-30 

'375 

58-16 

35            2 
64-11 
60-53 

59-55 
61-76 
61-53 
61-64 
61-65 

1-96 

20 

13-12 
13-72 
13-01 
12-94 
13-05 

2-05 
16 

38-53 

17 

6-35 

5'74 
6-89 

5-66 
8-65 

3772 
59 

3H5 

13  Sept.  19 
20 
Oct.    ii 
13 
25 
29 
3' 

Mean 

3156 

14  Aug.    8 

'4 
Sept.  25 
28 
Oct.      7 

Mean 

2474 

20 

36-96 
36-89 
36-65 
36-88 
36-74 

36-55 

24-74 
15 

44-75 

23 

20-1  5 

20-79 

20-72 

23-13 
19-83 

20-06 

4379 
45 

i3''7 

20 

22-94 
22-80 
22-73 

22-93 
22-80 

16 

6-66 

47 
27-22 
28-07 
26-83 

27-07 
27-45 

37 

14-06 

20             14 

15-28 

14-77 
15-19 

61-54 

45            I 
23-19 
22-65 
24-49 

3150 

9  Aug.  19 

21 

27 
Sept.    3 

'5 

23 

Mean 

3157 

ii   Oct.    17 
'9 
25 
27 
Nov.     3 

Mean 

3146 

13  July  26 
29 
Aug.  1  6 

Mean 

15-08 

2  3  '44 

36-78 

20-78 

22-84 

27-33 
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Groomliridge 
Xii. 

iSio'o. 

Mean  X.I'.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1(10*0. 

Moan  X.  P.  D. 
iSio'o. 

UruoiiibriJ-u 
No. 

M,an  H.A. 
1810  o. 

Mean  X.I'.D. 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West 

Date 
1800+ 

East 

West. 

East. 

West 

3158 

10    Sept.      2 

9 
Mean 

201' 

1 

16'" 

23-79 

38" 

2l' 

4479 
4276 

3166 

10  Sept.  21 
26 
27 
3° 
Oct.       I 

4 
Mean 

20" 

57-40 

5777 
58-17 
57-62 
57-39 

5774 

50° 

27' 

3i"n 

30-96 

30-95 
29-38 

31-98 
31-80 

3174 

9  Oct.  -31 
Nov.  15 
IO  Sept.    7 
8 

21 

Mean 

20" 

'3'37 

19"" 

13-65 
13-25 
I3-43 

50' 

55-57 
54-81 

12' 

56-61 
56-19 

54'45 

20 
2574 

23-76 

16 

25-17 
25-07 
25-40 
25-28 
25-41 
25-51 
25-38 
25-32 
26-00 

28 
S7-I5 

4378 

20 

36-09 

35-75 
36-00 

35-43 
36-18 
36-54 
36-51 

35-78 
36-46 

3159 
8  Au<;.  14 

>9 

20 

Se,.t.    4 
5 

10 

Nov.    5 

7 

«4 

9  Aiy.  17 

Mean 

«3'47 

20 

42-75 
42-60 

>3'44 
19 

S5'«9 

45 
14-78 
12-33 

5575 
13 

20 

6*29 
6-68 
6-61 
6-91 
6-92 
6-76 

57-68 
18 

35 

8-86 
9-32 
9-02 
8-50 
8-84 
8-21 

31-03 
56 

3175 

14  Oct.    13 
16 

Mean 

3167 
9   Sept.  29 

Oct.     5 
6 

7 
8 

'5 

Mean 

4268 

20 

51-02 

5I-59 
51-46 

19 

13-56 

35 

18-94 
1598 

'7  "49 
17-70 

10 

3176 

1  3  Oct.    i  3 

29 
3' 

Nov.     i 

Mean 

6-70 
20 

18 

17-98 
17-11 
17-27 

'7'37 

879 
19 

48 

39-99 
39-61 

40-90 
40-17 
40-52 

2574 

20 

30-65 
30-98 
31-00 

16 

37''5 

47 

4'75 
(28-84) 
40-25 

36-08 
36 

12  Auj.  15 

17 
18 

'9 

22 

Mean 

3160 

1  1    Oct.     2  5 

Nov.    3 
4 

Mean 

51-40 

20 

5274 
53-21 

19 

52-74 
52-66 

'7'53 

50 

18-78 
20-94 
18-64 

16 

'9*37 
20-39 

3177 
9  Oct.    31 
Nov.  1  5 

20 
10  Sept.    7 
8 

Mean 

30-88 

20 

3875 
39-07 

39-37 
39-04 
38-98 

41-00 

16        40 

50-21 

5°74 
51-06 
49-32 
49'43 

3 

20 

18-14 
18-57 

'7-43 
18 

44 
44-68 
43-I4 

40-24 
58 

3l6l 

ii   Aug.  25 
Sept.     5 
6 
8 
9 

Mean 

3169 

13  July  28 
Aug.  17 

Mean 

3170 
10  Sept.    9 

5277 

20 

53'5* 
53-53 
53-66 

5270 
19 

'9'45 

45 
14-81 

'574 
18-23 

19-88 
12 

3178 

14  Sept.  28 
Oct.      7 
'3 

Mean 

1-36 
20 

20 
20 

18 
35-28 

18 

38-33 

18 

49-25 
49-22 
48-86 
49-01 

49-34 
49-42 

43'9' 
38 

50 

48 

4 
48-13 

30 

59'9' 

0 

40-94 
42-82 
40-97 
42-70 
40-22 
40-81 

39-04 

20 

52-09 
51-98 
5'-75 

16 

50-15 

35 

57-00 
53-33 
55-37 

13 

3162 

13  Oct.   25 
29 

Mean 

53-57 
20 

20 

28-48 

28-93 
28-19 

20 

19-10 

20 

16-26 
37 

35 
27-11 
21-92 
27-03 

58 
32-4* 

II 

3171 

10  Sept.  26 

3179 
10  Sept.    9 

5'  '94 
20 

55-5I 

55-35 
55-81 
56'!  I 

16 

55-23 

44 

6-35 
7-09 
1-28 
5-98 

58 

3163 

13  July  28 
29 
Aug.  13 
16 

Mean 

3172 

10  Sept.  30 
Oct.      i 

7 
8 

'3 
29 

Mean 

3l8o 

13  Oct.    13 
29 

Mean 

55-69 
20 

20 

17 

20-88 

17 

40-17 
40-12 
40-17 
40-03 
40-10 

5-18 
38 

35 

28 
29-59 

40 

28-83 
29-41 
29-14 

30-00 

3164 

10  Sept.  14 

28-52 

20 

25-35 

35 

i-46 
1-36 
3-38 
2-84 
1-89 
2-13 

56 

20 

12-41 
12-33 
n-88 
12-19 

I2'l8 

1  1-62 

49-18 
19 

21 
41-12 

37-30 
37-82 
38-07 
35-80 

41-41 
43 

3181             20 

9  Sept.  29    36-66 
Oct.      5     36-93 
6    36-89 
7    36-88 
8     36-65 
i;     36-94 

3173 
9  Au8-  '9 

21 

27 

Sept.    3 
'5 
23 

Mean 

3165 

12  Aug.  27 

Sept.     i 
6 
8 

12 

Mean 

40-12 

29-79 

I2'IO                               37'76 

Mean 

36-83 

S-it 

174 
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Groombii']tr<; 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.P.1J. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombri'Jge 
No. 

Mean  K.A. 
i8io"o. 

Mean  X.  I'.  0. 
1  8  io"o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East. 

West.  . 

East.         West. 

Date 

1800+ 

East.         West. 

East. 

Whit 

3182 

13  Aug     7 
'5 

Sept.     2 
Mean 

20h 

S 

45-22 

45-33 
45-09, 

45-I7 

20"1 

30° 

4879 
48-03 

48-28 

19' 

3189 

13  Aug.  17 
20 
Sept.    5 

Mean 
i 

20" 

25-40 
24-83 

2Im 

30°             II' 

3'33 
8-14 

3196 

9  Aug.  17 
19 

21 

27 

Sept.    3 
1  1 

Mean 

201'         23m 

43'07 
42-62 
42-87 
42-64 

42-53 

44° 

44-91 

43-90 
44-08 

44-21 
44-59 

42' 

25-03 

20 

29-90 
2970 

21 

5-4.8 

30            9 

6-12 
6-55 

45-20 

20 

4-72 
5-10 
5-59 

5-09 
5-26 

21 

48-26 

30 

47-29 
49-06 
50-22 
49-26 
46-52 
45-66 

15 

3190 

13   Aug.  17 
Sept.    6 

Mean 

3183 

13   Aug.     7 

15 
16 

20 

3' 

Sept.     2 

Mean 

4271 

20             23 

46-80 
46-16 
46-89 

44-19 

45 

13-95 
12-91 
12-0; 

II 

3197 

14.  Sept.  28 
Oct.      7 
13 

Mean 

29-80 
20 

21 

47-74 

47-41 
47-40 

6-34 

33          59 

4-64 

2-62 

3-08 
3:57 

3191 

8  Aug.  19 

20 

Sept.    4 

5 

10 

«5 

Mean 

46-62: 

20            23 

58-13 

57-66 
58-04 

12-97 

47 

8-61 
9-07 
11-23 

10 

5-I9 
20 

21 

7-64- 
8-28 

8-22 

8-48 

779' 
7-92 

48-00 
31 

I 

4-67 
6-77 
7-5-0- 

571 
6-27 
4-26 

3198 

j  i.i  Nov.    4 

10 

15 

Mean 

3184 
;  la-  Aug.  17 
18 

'9 

22 

24 

27 

Mean 

20 

52-65 
52-48 

52-75 

47-69 
21 

2-92 

30           26 

39''7 
3873 
38-17 

5791 

20            24 
i-n 

i"45 

9-64 

30 

53 

4372 
43-3* 

3192 

13  Aug.    z 
Sept.  20 
Oct.    1  1 
13 

Mean 

3199 

12   Aug.  27- 
Sept.    i 

Mean  . 

i 

20 

8-06 
21 

12-12 

11-86 

36 

5-86 

36 

15-02 
11-64 

3185 

i*Stpt.    8 
Oct.     8 

Menu 

1-28 

20            24 

10-24.. 

9-96 
10-15 

50 

12 

33^5 
30-35 
32-67 
33-20 

3200 

10  Oct.      i 
4 

5 

30 
Mean 

52-56 

20 

5878 
59-35 
59'H 

21 

38-62 

47            6 
11-26 
12-31 

12-37 

3192  (a) 

1  1  Nov.  10 
13 
15 

Mean 

20 

14-05 
13-90 

14-03 
13-97 

11-99 
21 

13-76 
1375 

31-12 
32-13 

31-64 
31-22 

31-39 

I3-33 
14 

31-80 
33'4' 

3186* 

6  Sept.  2  i 
26 
Oct.    i  o 

12 

T  Oct.    1  8 
Nov.    8 
24 

Mean 

20            24 

io"49 
10-55 

10^22 
10-48 
10-50 
10-54 
10-40 

57-92 
56-96 
55-62 
55-98 
56-22 

56-87 
56-17 

32-24 
40 

59-08 
20 

22 

29-61 
2975 

,   .  ..-.0 

50        31 

50-12 

50-49 

3201*- 

6  Aug.  13 
16. 

lA 

22 

Sept.    i 
6 

Mean 

r 
3193 

;  10  Oct.    13 
29 

Mean 

1  3  '99 

20 

1574 
15-70 

13-76 
21 

50 
Si-a-ff 

32-61 
0 

20 

29-68 

23 

23-08 
23-24 

50-31 

36           7 

399° 
39-28 

3187 

1  1   Sept.    9 
28 

Mean 

3194 

12-  Aug.   22 

24 

Mean 

10-45 

20            24 

30-15 

20             24 

31-28 

56-53 
50 

30 

28-69 
26-04 

•L 
22 

3202 

10  Oct.  29 

15-72 
20 

21 

17-87 

17-95 
17-88 
17-98 
17-92 

51-70 
36 

35 

4.2-96 

37-57 
40-86 
4027 
40-66 

20 

23-16 

23 

39-11 
39-01 
38-89 
38-51 
3899 

39'59 
50            7 

33-77 
337i 

36-46 

3188 

12  Sept.    6 
8 
1  1 
13 
H 

Mean 

3195 

10  Oct.      i 

4 

7 
8 

30 
Mean 

3203 

13-  Aug.    7 
16 

Mean 

17-92 

40-46 

38-90 

3489 

31-38 

27-37 

3202.     The  7..  D.  of  this  star  was  set  down  11°  49'  ;  iflias  been  increased its'. 
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Groombiidge            Mean  R.  A. 
\                           i  Sio'o. 

Mi  an  N.I'.  I). 
1810*0. 

O  room  bridge 
No.     ' 

Mean  R.A. 
1810-0. 

Mean  N.l'.Ii 
1810-0. 

Gronmtiridgi! 
No. 

Mean 
181 

East. 

R  A. 
o'o. 

West. 

Menu  N.P.U. 
i8io'o. 

;&     *• 

West. 

East. 

West. 

D..te 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

3204 

M    S    ])!.   6 

1  1 

13 

Mean 

20" 

• 

241" 

32-03 
31-85 
32-28 

30° 

30' 

26-65 

27-01 
24-87 

3210*  cont/L 

6  Nov.  20 
7  Oct.    1  8 
Nov.    8 

*4 

10  Sept.    2 

Mean 

3211 

13   July  28 

29 
Aug.       2 

4 
Mean 

20h         25m 
*7*'3 

27-19 

27-35 
27-06 

41° 

57-11 

5775 
57-98 

24' 

59:92 
55"'3 

3216 

ii  Sept.  28 
Oct.      6 
'7 
'9 
23 
25 

Mean 

20" 

I|'89 

I3-77 
'377 
13-73 
13-50 
13-64 

26m 

• 

49' 

15-17 
'4''3 

'4'59 
14-08 

16-07 
16-31 

10' 

20 

3*'°5 

25 

i  3> 

0-97 

122 
1-17 
1-26 

41 

26-18 

25 

20  26 

24'59 

23-50 

23-86 
22-74 

3205 

10  Sept.  z 

I 

21 
26 

Mean 
3206 

1    1  1     Allg.    20 

25 

Sq.t.    5 

7 
Mean 

27-27      27-06 

20             25 

28-18 
28-19 
28-48 
28-23 

57-65 

30 

40-27 

43-58 
42-64 

43-30 

58-23 
12 

13-72 
20 

iff  4 

15-67 

'574 
15-93 
15-52 
15-76 

26 

15-06 

47 
2-90 
6-65 
363 
4-72 
2-78 

2*22 

27 

3217 

11   Oct.    27 
Nov.    3 
4 

7 

10 

'5 
Mean 

20 

2-46 
2-46 
1-68 
2'45 

1-I9 
25 

38 

31-02 
28-78 
31-16 
3071 

22-99 

20 

28-27 
20             25 

-407  1 
40-59 
39-35 
4'73 
40-82 

41-64 

40-25 
40-64 

42'45 
5 

33-35 
33-16 

32-57 
337' 
33-29 

54 
31-61 
31-56 

33-70 

33-50 
32-69 

3212 

7  Aug.     i 
16 
Sept.    6 

7 

10 

'9 

Oct.      3 

3i 
Nov.    9 

12 

Mean 

15-76 
20 

22-35 
22-51 

22-45 
22-42 

3-82 

26           27 

32-02 
31-19 
30-06 
22-42 

22-35   ' 
31-86 
31-40 

38 

3'-'3 

30-31 

3218* 

6  Sept.    7 

21 

26 

7  Aug.     2 
Sept.  12 
Oct.     4 
5 

Mean 

2-26 

2O 

16-34 
15-81 
16-03 
15-83 

'5'95 
1  6-08 

25 

15-65 
16-58 

'5  '95 
15-85 
15-46 
16  16 

30-42 

35 

37-23 
37-06 

37-47 
40-26 
38-38 
37-23 

57 

37-8' 
37-07 
38-*5 
35-34 

3776 

3207 

9  Oct.     7 
8 
15 
27 
3i 
Nov.  15 

12    Allg.    17 

18 

19 

22 
24 

Sept,  12 

Mean 
I 

40-84       40-60 

20            25 

5  5  '47 
(54-65) 
55-4i 
55  54 
55-35 

33-22 

38 

58  86 
58-40 
58-27 
57-50 
59-45 

32-61 
19 

22-43 

20 

23-08 
22-56 
23-02 
22-53 

-2-2-39 
26 

31-3' 

45 

47-36 

51-01 

50-05 

5°79 

30-72 
39 

3213 

11  Aug.  20 

25 
Sept.    5 
6 

7 

Mean 

3219 

14  Aug.  14 

Sept.  2  5 
28 
Oct.     7 

Mean 

22-80 
20 

27 

270 
2-73 
2-57 
2-65 
2-68 

49-80 
48 

52 

7-06 

7-35! 
7'37 
8-03  • 
10-26 

1  6-0  1 

20 

1656 
16-91 
17-32 
16-36 
16-75 
16-76 

I5-94 
25 

37-94 

21 

6-32 
7-17 
6-25 
5-69 
6-65 
7-85 

_37-'5 
18 

55-44 

20            26 

•oo 
•50 

•37 
•83 

'3* 

•26 
1-30 
0-98 
1-50 

1-04 
0-76 

"'43 

58-50 

36 

51-03 
53-70 
52-14 
51-66 
51-52 
53-49 

2 

52  34 
50-49 

53-93 
51-09 
51-05 
53'45 

3220 

10  Sept.  -27 
.30 
Oct.    13 
Nov.  16 

'7 

Mean 

3208 

9  Sept.  23 
94 

2$ 
29 

Oct.      5 
6 

Mean 

3214 

9  Oct.     7 
8 
'5 

317 

3' 
Nov.  15 

20 

2-67 

27 
7-58 
7-61 

7'44 
7-56 
7-65 

7-39 

33 

8-01  i 

51 

42-61 

43-14 

43-81 
44-06  . 
43-17 
41-98 

3221 

8  Aug.  14 

'9 

20 
Sept.    4 

10 

•5 
Mean 

16-78 

20 

17-06 
17-05 
17-15 
'7  '44 

25 

6:66 

45 

2   27 
2-99 
4-03 
2-52 

28 

18 
'9 

21 

24 
Sept.  12 

Mi-  in 

3209 

i    H  Aug.  14 
Sept,  25 
Oi-t.      7 
•3 

Mean 

1-38         1-17 

20            26 

9-27 
9-38 
9-48 
9"57 

52-26 
48 

52-06 

46 

l-Ij 

1-69 
6-06 
*74 

3215 

10   Si-pt.  30 
Oct.    1  3 
Nov.   r6 

r7 

Menu 

20 

7'54 

27 

8-82 
8-90 
9-27 

36 

43-13 

29 

12-80' 

11-50 
13-04 

17-18 
20 

25 
27-04 
26-89 
27-20 

2-95 
41 

24 

58-53 
57-96 

59-63 

3222 

12  Sept.   -8 

'4 
Oct.     4 

Mean 

3210* 

6  Oct.    19 

20 

23 

9'43 

2-91 

9-00 

12-45 
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Groombridge            Mean  R.  A. 
No.                      1810-0. 

Mean  N.I'.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
1810*0. 

Groombridge 
No. 

Mean  R  A. 
1810*0. 

Mean  N.P.D. 
i8io'o. 

Date 
1800+ 

East.         West. 

East.         West. 

D.ite 

1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West 

3223 

H  Au8-  H 
Sept.  25 
28 
Oct.    13 

Mean 

20"            27m 

15-81 

1579 
15-98 

15-69 

45°         23' 

12*14 

14-85 
15-46 
15-25 

3231 

12   Sept.  12 
'3 
'4 
Oct.      4 

Moan 

201'            28m 

K                                    1 

073 

I'OO 

066 
0-13 

30° 

Ii' 

21-56 
22-54 
21*25 
21-93 

3239 

9  Sept.  29 
Oct.      5 
6 
8 
15 
27 

Mean 

20h 

18-40 
18-44 
18-41 
18-34 
1876 
1  8-60 

29m 

8 

38' 

49*84 
50*OO 

49-64 

5  -"74 

47' 

II 

15-82 

20            27 

24-54 

20             27 

39-85 
39-81 

39H4 

14-43 

37          37 

8-31 

47          16 

59-16 

57-11 
57-09 
58-02 

0-63 

20             28 

4-42 

4-47 

37 

21*82 

50 

34'33 
32-67 

3224 

10  Sept.  14 

3232 

10  Sept.    8 
26 

Mean 

18-49 

20 

42-4I* 
41-90 
42-20 
42-24 

30 

50-36 

47 
4-09 
6*04 

5'57 
1-48 

40 

3240 

1  1   Nov.    4 
10 

21 

Mean 

4'45 

20            28 

10-96 
10-63 
1074 
1073 

30 

6*62 

57i 
4*82 

7-51 

33*50 
13 

3225 

ii   Oct.    27 
Nov.     4 

10 

Mean 

3233 

13  July  28 
29 
Aug.    4 
•5 

Mean 

42-19 
20 

30 

44*06 

44-14 
44-18 

44*21 

4-30 
18 

6 

46-99 
46-99 
47-69 

47-90 
46-08 

3241* 
8  Aug.  14 
19 

20 

Sept.  10 

15 

16 

Mean 

39-61 

20             27 

41-71 
41-18 

41-57 
41-31 

4179 
41-51 

57-85 

43          57 

12-45 
1  2-46 
10-76 

12-57 

I2'22 
11-62 

1077 

20             28 

20-50 
20-51 
20-34 

1977 
19-90 

6*17 
35 

50 

43-42 
46*20 
46*15 
43-32 
46*68 

3226 

II   Sept.    6 

7 
8 

9 
29 

Oct.        2 

Mean 

3234 

12   Sept.     i 
6 
1  1 

12 
'3 

20 

44-I5 

31 

7-84 
8*19 
7-98 

23 

47-25 

20 

31-88 
3076 
29-23 

3242 

1  2  Sept.  i  3 
Oct.      4 
8 

Mean 

41-51 

20             27 

42-97 
42-99 

I2.OI 

44          13 
49-01 

2O'2O 

20              28 

23*22 

37 

45-15 

49 
18*29 
14*17 

3227 

II    Oct.        2 
15 

Mean 

3235 

10  l-'ept.    8 
26 

Mean 

20 

»5'SS 

15-21 

15-40 
15-53 

8-00 
31 

47 
26-59 

27-53 
26-51 
26-16 

30-62 

49 

42-98 

20            27 

45-30 

45-23 
45-09 

45-13 

50-17 

49      .    33 

5-09 

2-70 

3-94 
2-68 

5-69 
4-77 

23-41 

20              28 

31-72 

3I-44 
31-76 
31-60 
31-54 

48 

40*29 
41*58 
43*00 

43-19 
43-42 
42-48 

16*23 
45 

3243 

1  1    Nov.    4 

10 

•5 
16 

Mean 

3228 

1  1   Sept.  28 
Oct.     6 

•9 
23 

25 

Mean 

3236 

9  A"g   i7 

21 

27 

Sept.    3 
1  1 

15 
Mean 

15-37 

20 

31 

43-02 
42-80 
42-94 

26-70 
46 

19 

46-76 

49-09 
46-48 

3244 
10  Oct.      i 
4 

7 

Mean 

45-24 

20             27 

45-66 

46-31 
45-82 

4''5 

45          3i 

28-00 
30-1  1 
32-98 

31*67 

20              28 

37-4I 
37-09 
37-46 

42-33 

43 

16*41 
14*07 
16-05 

48 

3229 

14  Aug.  14 
Sept.  25 
Oct.    13 

Mean 

3237 

1  1   Sept.    9 
Oct.      2 
'5 

Mean 

20 

42-92 

31 

49-09 
48-49 
49-00 
49*00 
49-57 
49-03 

37 

47-44 

11-48 
11-26 
11-80 
10*30 
n-88 
10-85 

3245 

10  Sept.    7 
8 

'4 

21 

27 
30 

Mean 

20              27 

53-8* 
54-12 

30-36 

30          34 

53-30 
56-25 
56-94 

20              28 

60-  1  1 
59-93 

15-51 

45 

34'43 
39-47 

22 

3230 

13  Aug.     7 
16 

17 
Mean 

3238 

14  Sept.  28 
Oct.    1  6 

Mean 

53-98 

55-So 

60-02 

36*95 

49*03 

11-26 
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G  room  bridge            Mf.m  K.A. 
No.                        rSio'o. 

Mean  N.l'.l). 
iSio'o. 

Groombriilee 
No. 

* 

Mean  K.A. 
iSio'o. 

Mean  N.P.I). 
iSio'o. 

Grooiubridge 
No. 

Mean  K.A. 

iSio-o. 

Mean  N.P.D. 
1810*0. 

Pllte,              East.         West. 
1800+ 

East.         West. 

Date 

1800+ 

East.         Wi-st. 

East. 

West. 

Date 
1800+ 

East         West 

East. 

West 

3246 

8   Sept.  19 
Oct.      i 
3 
5 
9 
3° 

Mean 

2O1'           31™ 

•                                 • 

57-40 

57-57 
S7-46 

20°            i 

10-63 
8-83 
9-12 

875 
10-35 

777 

3252 

9  Oct.      7 
8 

>5 

27 
3> 
Nov.  15 

Mean 

20h        33'" 

54-3° 
53-96 
54-29 
(53-36) 
54-I4 
54-07 

51° 

20-56 
19-35 
20-26 
20*91 
20-03 
18-35 

35 

3257*  contd. 

7  Jan.     5 

•9 
Mar.  13 

15 

22 

July  31 
Aug.     i 

^ 

«5 
Sept.    6 
Nov.    4 
8  Oct.      5 
6 

'4 
9  Sept.  1  1 

«5 
23 
Nov.  15 

SO 

27 

Dec.     4 

10 

10  Oct.    18 
3° 
Nov.    9 

17 
23 

U 

30 
Dec.     2 
9 
"4 
n  Aug.  20 
Sept.    5 
6 

7 
8 

9 
28 

29 

Oct.         2 

6 
'5 
'7 
•9 
23 

25 
Nov.     3 

«5 
24 
Dec.     2 

4 
23 
*S 

12  Aug.  15 

'7 
18 

'9 

22 
24 

27 

Sept.    i 
6 
ii 

12 

Nov.  15 

•                i 

45° 
3S'5« 

35-59 

37-37 
36-05 
37-68 
37-62 
35-89 

37-20 
3676 

38-34 
36-85 
38-19 

36-94 
36-99 

37-14 

37-71 
36-86 
36-78 
36-17 
37-93 
36-87 

37-73 
38-60 

37-94 
34-97 
36-67 

37-59 
35-68 

36>3 

37-57 
33-69  . 

37-8i 
36-77 
38-30 

34-84 
J4-i6 

23 

,*„ 

37-39 

3773 
36-09 

34H3 
34H7 
(32-40) 
36-71 

36-39 

36-45 
35-96 
36-93 

36-46 
36-16 
36-02 
36-19 
35-62 
37-32 
35'39 
35-47 

35-38 

35-54 
35-22 

34-83 
35-69 
35-22 
35-48 
36-23 
36-96 
37-26 
36-48 
36-50 

S7-48 

20              32 

3  '-46 

3°"94 
30-84 

30-63 
30-32 

9-24 

20              58 

58-93 
58-89 
60-53 
59-19 
59^6 

54'«S 

20           34 

5-08 
4-78 

4'79 
5-33 
5-42 
476 

19-91 

34 

39-88 
40-23 

39 

3875 

39-59 
38-28 

3874 

3247 
13  Aug.  1  6 
17 

20 

3' 

Sept.    2 

Mean 

3253 

8    Oct.     22 

Nov.    5 

«4 

>9 

9  Aug.  17 

'9 
Mean 

5-09         5-00 

20           34 
29-90 
29-33 
29-80 

29-33 
29-28 

40-06 

20 

45-38 
43-23 
42-I3 
44J2 
43-6l 

38-84 
58 

30-84 

20              32 

36-42 
36-07 
36-21 
36-46 
36-48 
36-55 

59-50 

50            5 

10-76 
10-6  1 
13-17 
12-36 
12-68 
11-1: 

3254 
13  Aug.  16 

17 

20 

3' 

Sept.    z 

Mean 

3248 

I  1     Aug.   20 

25 

Sept.    5 

' 

8 

Mean 

3249 
9  Aug.  21 
27 
Sept.     3 

3 

29 
Mean 

29'53 

20          34 

34-05 
3378 
34-I3 

4377 

29 

5878 
60-57 
61-94 

44 

3255 
13  July  28 

29 
Aug.    7 

Mean 

36-37 

20              32 

47-88 
47H2 
47-49 
47>5 
47-62 
47-26 

11-78 

48            24 

23-22 
24-19    • 

25-42 
21-55 
22-26 
20-78 

33-99 

20          34 

34-48 
34-30 
34-39 

60-43 
46 

18 

5112 
53-52 
55-30 

3256 

10  Sept.    2 

7 
Oct.     4 

Mean 

47-52 

20           33 

5''54 

51-69 
51-61 
51-67 

22-90 

29           54 

37-24 
37-98 
34-28 
37-19 

34-39 

45 
36-21 
36-85 
35-82 

37-46 
36-17 

37-i8 
37''5 
35-94 
35-16 
36-00 
36-90 

53'3> 
23 

37-49 
35-8o 
36-08 
35-67 
36-47 

37-I9 
37-26 

36>7 

3250 

13  July   28 

29 

Aim.    4 

Mean 

3257* 

6  Aug.  13 
16 

17 
it 

22 

Sept.    i 
6 

7 
18 

21 
26 

Oct.    n 

23 

Nov.  17 

20 
23 
3« 

Dec.   u 
26 

51-63 

20           33 

52-62 
52-21 
5«"94 
52-34 

36-67 

15           41 

57-42 
56-55 
56-55 
55-25 
56-02 

5398 

3251* 

7   Sept.  10 
12 

Oct.     4 

3' 
Dec.     3 
6 

Mean 

5214      52-41 

55-45      56-99 
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Groombridge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.D. 
iSio'o. 

Groombridge 
No. 

Mean  K.A. 
iSio'o, 

Mean  N.P.D. 
iSio'o. 

Groombridge 
No.     ' 

Mean  K.A. 
1  8  1  o'o. 

Mean  N.I'.  11. 
iSio'o. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.        'West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

3257*  contd. 
12  Nov.    19 

20 
21 
22 

Dec.     8 
13  Aug.     3 
Oct.     9 

10 

ii 

13 
25 
29 
3' 
Nov.     i 

9 
'4 
'5 

20 
22 

27 
29 

Dec.   1  2 
14  Aug.     8 

H 
Sept.  2  5 
28 
Oct.     7 

'3 
16 

*3 
Nov.    3 
6 

.12 

21 
22 

Dec.     4 

8                              3 

45° 

37-19 
37-13 

37-44 
37-77 
36-78 
36-03 
36-71 

38-33 
36-76 

37-35 
35-96 

3674 
37-62 

36-16 
36-00 
36-84 
37-72 
36-46 

357' 
36-11 

37-55 
36-65 
36-06 

39'4° 
36-88 
36-83 
37-23 
37-59 
36.-45 

23 

36-21 

36-89 
36-02 
38-10 

37-55 

326l               20h 

H 

7  Aug.  16 
Sept.  19     12-69 
Oct.      5     12-09 
Nov.    8     12-34 
12  :   12-56 

35m 

a 
I2-26 

8°         16' 

o:47 
2-39 
3-26 
1-71 
2-41 

3268* 

7  Oct.   3. 

20h 
20 

8 

38 

19-88 
19-84 
1948 
19-77 
19-67 
20-02 

9° 

'474 

43 

13' 
23 

'5'74 
16-93 
20-17 
15-96 

l6'33 
16-57 

3209 
10  Sept.    2 

7 
8 

'4 
26 

3° 
Mean 

Mean 

12-42 
20 

I2-26 

35 

26-68 
26-74 
27-05 
26-49 

2-44        o-47 

35          33 

59-30 

55-67 
57-08 

57-34 

3262 

12    Oct.     l6 
26 

29 

Nov.    7 
Mean 

20 

1978 

38 

21-84 
21-71 
2177 
2171 

35 

16-95 

23 

27-53 
26-71 
28-29 
29-44 

3270 

12  Oct.    16 
26 
29 
Nov.    7 

Mean 

20 

15-24 
15-18 
15-21 
15-31 

15-09 
15-00 

26-74 
36 

57'35 

30          10 

43-32 
4376 
41-71 

42-73 
4171 
42-92 

3263 

i  3   July  25 
26 

28 
29 
Aug.    7 
'5 

Mean 

20 

20 

26-48 
26-28 
26-01 
26-21 
26-10 

21-76 
38 

38 

43 

33 

9-06 
978 
8-16 
836 
8-20 

27-99 

31 

30-10 

34 

3271 

10  Sept.    7 

15-17 
20 

36 

21-44 
21-30 
20-90 

2  I  X>2 
2I-83 

*'  "39 

42^69 

40             20 

15-71 

16-08 

17-24 
16-24 

14-92 

3264 

8    Oct.    22 

3° 
Nov.     5 

7 
M 

'9 

Mean 

3272 
13  Aug.  1  6 

'7 

20 

3' 
Sept.    2 

Mean 

Mean 

20u        25m 

4'97 
4-50 

479 

5-07 
4-58 

36-80  . 

48 

29-38 
31:41 
29-29 
29-03 
29-02 
28-10 

36-26 

20 

3-68 
3-70 

3'9' 
3^94 
4-06 
3-50 

21-31 
37 

16-35 

48            27 

40-79 
40-24 

42-48 
37-15 
38-58 
4072 

26-22 
20 

20 

3574 
35-79 
35-45 

35-25 
35-97 

38 

29-65 

38 

8-71 
48 

30 

47-70 

48-57 
47-04 

47-92 

4773 
50-59 

13 

3-04 

4 

57 

3265 
9  Aug.  21 

27 
Sept.    3 

24 
28 

29 
Mean 

3258 
ii  Nov.    4 

7 

10 

'3 
15 
24 

3273 

10  Oct.    13 

3274 

13  July  25 
26 

28 

29 
Aug.    7 

15 
Mean 

Mean 

4-82 

20         35 

8-48 
7-81 
8-62 

29-37 
23 

9 

49-28 
48-98 
43-94 

3-80 

20 

21-41 
20-95 

37 
21-68 

39:99 

44          21 

48-11 
48-70 
45-45 

3259 
12  Sept.  13 
Oct.     4 
'8 

t  Mean 

3266 

9  Oct.    31 
Nov.  20 

27 

Mean 

20 

56-90 

57-37 
57-10 
56-62 
57-03 

38 

48-26 

44 
55-06 

56-01 

53-76 
c  5  "6  c 

54-08 

19 

8-30 

20          35 

974 
10-15 

873 
974 

6 

38-78 
39-50 
40-01 
3990 

47-40 

4 

38-70 

-  21-18 
20 

21-68 

37 

40-71 

40-82 
40-74 
40-75 

48-41      45-45 

23          19 

28-94 
28-74 

27'54 
25-46 

3275 

9  Oct.    15 

27 

Nov»  1  5 

MSO 

.  Me  ui 

3200 

7   Sept.   7 
Oct.     3 
18 
Nov.    9 
24 

Mean 

3267 

12  Aug.  27 
Sept.    6 

12 

.Oct.      4 
Mean 

9'54        974 

39-55      38-70 

40-76 

27-67; 

57:09 

55-05 
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(,:   ..iiiiiiidtfi            Mean  R.A. 
NIL                       1810-0. 

Mean  N.I  '.It. 

iSio  o. 

Groom  bridge 
Xo. 

M.-IIII  K.A. 
iSio'o. 

M.MM  N.I-.D. 
iSio'o. 

""NO" 

Mean  R  A.. 
1810*0. 

East.         West. 

Mean  N/.P.D. 
iXio'o.   . 

•Sft.     •«• 

West 

East.         West. 

Dute 
1800+ 

E»st,         West. 

East.     1    West. 

Date 
1800+ 

East. 

West. 

3276 

[>t.   10 

19 
Oct.     4 
3' 

XOV.    12 

Dec.     3 
Mean 

201' 

36-70 
36-63 

37-69 
36-97 

39'" 
36-00 

9°         14 

l's'34 
13-64 

H'53 
12-84 
1574 
14-32 

3283 

8  Sept.    4 

5 
10 

Oct.      i 
Mean 

201'         40'" 

s 

46-61 

46-91 
46-87 

46-45 
46-66 

46-80 

24'           I' 

53-74 
54-62 
54-18 
55-08 

55-16 

3287 

12'  A«g.  17 

18 

19 

24 

Mean 

201'            41™ 

28-97 
28-69 
28-89 

48- 

5-f 

4.0  '  c  o 

A  -J  "O  ^ 

45-73 
4874 

2878 

20             41 

28-95 

20              41 

33-86 

1  ^*DA 
"1  -J  *Q  C 

33 

40*96 

38 

"77 
9-54 
13-69 

46-65 
51 

5 

37-00 
20 

56-17 

55-21 

36-00 

39 
54-93 

14-21       15-34 

9          34 

55-29 
55-69 

55-18 
55-86 
52-29 

46-72 

20          40 

50-11 

50-15 
49-91 
49-87 
50-07 

50-01 

5-V59 

45             6 

47-86> 

48-11 
49-98 
49-00 

3288 
1  3  Oct..    1  1 

3277* 

7  Sept.  12 
Oct.      5 

Nov.    4 
8 

24 

1  '••<;.      3 

Mean 

3284 
9  Sept.  25 

H 
28* 
29 
Oct.      5 
6 

Mean 

3289 

Ii  Oct.     z. 
6 
'5 

Mean 

20 

16-03 
15-07 

'5  '43 
14-91 

15-33 

40 

15-56 

54-72       55-29 

44             9 

37-50 

34-17 
33-60 

3474 
35-I7 

3372 

20              41 

4.7-05 
46-85 

11-67 
39 

55 
51-15 

50-02 

20             40 

50-87 
50-48 

50-53 
50-63 

50-45 
50-63 

48-54 

37           4i 
29-41 

28-10 
28-81 
29-80 
28-87 
28-75 

3278 

9  Oct.   1  5 

27 
Nov.  Ij 

20 
26 

Mean 

3279 

10  Oct.      4. 
8 
'3 

29 
30 

Xov.    9 
Mean 

3290 

10  Oct.    30 
N.ov.    9 

Mean 

3285 

I  I    Aug.    20. 

25 

Sept.    5 
6 
7 
29 

Mean 

20               41 

47-21 
46-69 
47-21 

47--H 

48 

50 
6-23 

773 
5-S8 

3291 

12  Aug.  17 
18 

'9 
24 

Mean 

I5-35 

20 

15-56,- 

40 

18-93 
19-19 
19-08 
19-14 
19-22  • 
19-26' 

35-11       35-17 

48            17 

1-68 
1-29 

2'OO 

1-36 
0-63 

50-60 
20              41 

24-10 

24-38 
24-56 

24-28 
24-58 
24-35 

28-96 

28           53 

46-53 
4676 
46-01 
46-92 
46-24. 
45-95 

45-55 
48-39 

46-23 
46-88 
46-17 

46-85 

4575 
47-81 
46-65 

4675 
46-3' 
45-20 

44-53 
46-02 

(42-50) 
45-18 

45-47 
45-45 
46-27 
46-22 
46-00 
46-36 
46-48 

3286* 

6  Aug.   13 
1  6 

17 
18 

22 

Sept.    i 
6 

21 
Oct.      12 
19 

Nov.  20 
Dec.    1  1 

7  Sept.    6 
9  Aug.  17 
'9 

21 

27 

Sept.    3 
1  1 

15 

24 
10  Nov.  23 

25 
26 

30 

I  >ec.      2 
13    Oct.     29 

3' 
Xov.     i 

20 

14  Aug.  14 
Mean 

47-09 

20              41 

48-44. 
48-07 
4876 
48-28 
48-41 

51           50 
Jli 

2-01 
2-17 
1-83 

3292 

10  Sept.    2. 
8 

3<* 

Mean 

20 

28-65 
28-68 

19-14-, 
40 

I-25 

37           54 
44-11 

3280 

1  1    Sept.    6 

Meau 

48-39 

20              41 

52-48 

20              42 

3-83 
3-30 

373 

5470 
21 

1-40 
44 

2 

1-64 
4-94 

3293 
13  July   26 

28-67 
20 

37-82 

37-99 
37-81 

40 
37-92 

4472 
33             5 

54-52 
53-61 

54-19 
54-62 

3281* 

6  Oct.    23 
7  Oct.     3 
18 
26 
Xov.    9 
Dec.     6 

Mean 

3294 
12  Aug.  27 
Sept.  1  1 
13 

Mean 

3-62 

20             42 

12-62 
12-52 
12-46 

12-22 
12-94, 

38 

53-I7 
55-10 

57-4I 

334 
16 

37-90 

20 

45-47 

45'49 
45-66 

37-91 
40 

54-12      55-32 

36           18 

6-86 
4-90 
2-67 

3295 
ii   Aug.  20 

25 
Sept.    5 
29 
Oct.     2 

Mean 

3282 

14  Oct.    1  6 

23 
•    Xov.    3 

Mean 

45-54 

4-81 

24-38        24-47 

46-18       47-05 

12-55 

55-81 
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Groombridgf. 
No. 

.Mean  K.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Liiuombridge 
No. 

Me.iU  ifc.A. 
1810  o. 

iieau  N.P.D. 
1810*0. 

Groouibridce 
No. 

Mean  R.A. 
iSio'o.' 

Jlc.ui  N.l'.b. 
iSio'o. 

Date 
1800+ 

Kast. 

West. 

East. 

Wfst. 

Dito 

i  8oo-|- 

Ea^.     '    West. 

East.          West. 

Date 
1800+ 

East. 

W,..st. 

East. 

West. 

3296 

12  Oct.     4 
16 
26 

29 

Mean 

20" 

| 

42™ 

23-71 

23-62 

23-40 

23-20 

35' 

It 

7' 

40-31 
41-32 

3975 
41-27 

3303 

10  Oct.     4 

7 
8 

'3 

3° 
Nov.    9 

Mean 

20''        43'" 

38^96 
38-90 
38-73 
39'" 
39-28 
39-32 

39°            55' 

I  1-26 
9-06 
10-85 
9-76 

9'37 
10-88 

3308*  S.P. 

7  Feb.   28 
Mar.  15 
8  Feb.   21 
Mar.     3 
16 
9  Feb.   1  8 
26 

27 
Mar.     8 

'3 
Mean 

20h 

| 

44'"       -i' 

»                        /- 

29-55 
28-78 
28-25 

29-65 
29-13 

28-52 
27-37 

16' 

29'47 
29-54 

28-81 

20 

2478 
24-48 
24-18 
24-31 

23-48 
42 

32 

47^5 
48-84 
46-46 
49-05 

40-66 
16 

3297 

39'°5 

20         43 

40-20 
40-07 
39*99 

I0'20 

32            26 

42-93 
41-01 

4°'  5  4 

3304 

13  Aug.  17 
20 
3' 

Mean 

3298 

13  Aug.    7 

15 
16 

'7 
Mean 

20 

42-90 
43^9 
43-23 
42-98 

42-94 
43^5 

44 

28-75 

31 

22-37 
22-38 
21-45 
22-24 
18-48 
22'l6 

29-27 

57 

3309 

13  July   25 
26 
28 
Aug.    7 

'5 
16 

Mean 

40-09 

20         43 
45-06 

44-5i 
44-92 
44-70 

41-49 

36           28 
26-16 

23-89 
23-55 
24-39 

24-44 
20 

42 

28-08 
28-13 
27-93 
28-36 
28-07 
28-06 

47-90 

44 

35 

8-43 
8-51 
9-08 
8-51 

8-39 
9-91 

3305 

14  Sept.  28 
Oct.      7 

13 

16 

Mean 

3299 

8  Oct.      5 
6 

9 

22 

30 

Nov.    5 
Mean 

43-I7 

20 

19-44 
18-96 
19-16 
19-04 

45 

21-51 

33 

33-22 

33'i3 
36  1  1 

33-41 

54 

44-80 

20          43 

46-19 
46-32 
46-13 

24-50 

48           19 

23-48 
24-27 
19-02 

3310 

13   Sept.  19 
20 
Oct.     9 
'3 

Mean 

3306 

ii   Oct.    25 
Nov.     3 
4 

Mean 

20 

19-98 
19-87 

20-IO 
20-26 
2O'  I  I 
19-98 

28-11 
43 

20-12 
20-52 
19-81 
2O-26 
20-45 
20-40 

46 

3-49 
3-84 
3-25 
3'H 
3'22 

3-51 

8-81 

39 
4-11 

7-50 
4-40 
5-78 
5-02 

6'2O 

3300 

8  Aug.  19 

20 
Sept.    4 

10 

IS 
16 

ii  Nov.    7 

10 

13 
15 

21 

24 

Mean 

19-15 

20 

22-91 
23-10 
23-09 

23-39 
22-93 

23-18 
2278 
22-74 
22-71 
22-79 
2272 

45 

33'97 

38 

49-58 
48-39 

47-76 
49-14 
48-66 
49-68 
48-50 

49'33 
49-18 

49-46 
(5372) 

18 

46-21 

20         44 

27-65 

27-67 
27-61 
28-00 

22-26 

3i          57 

43-99 
41-28 

43-i8 
43-56 

33" 

9  Oct.      6 

7 
8 

'5 
27 
3' 
1  1   Aug.  20 

25 
Sept.    5 
Oct.      2 
6 

Mean 

3307 

13  July   25 
26 
28 
Aug.  15 

Mean 

27-73 

20          44 

38-86 

40-76 
41-16 

37-99 

44-49 
46-68 

47-88 
43-01 

43-45 
39-48 

43-00 

i           16 

29-63 

30-08 
30-01 
30-10 

29-93 
29-52 

30-35 
31-62 
30-05 

29-97 
2976 

29-43 
29-35 
28-87 
28-32 
28-44 
28-38 
19-83 

20-05 

20 

2O-26 

43 

20-43 
19-92 

20-60 
20-52 

20-01 
20-69 
19-46 

3'4' 

20 

5-50 

56 

25-35 

26-52 
26-40 

26-63 
26-49 

27-99 

28-40 

3308* 

6  Sept.  26 
Oct.      9 

10 

1  1 

12 

18 

•9 
23 
Nov.     8 

17 

20 

23 
3° 
7  Sept.    7 

10 
12 
'9 

Oct.      3 
Mean 

3301 

12    Aug.   27 

Sept.     i 
6 
8 
1  1 

12 
13 

Mean 

22-94 
20 

45 
15-31 

23-68 
23-93 

48-97 

20 

45 
54-29 
56-07 
55-18 

33"  («) 

12  Sept.    6 
8 
'4 

Mean 

20 

29-44 
29-18 
29-47 

20-23 

43 
29-33 

44 

31-78 

31-32 

32-10 

26-83 

2 

31-57 

20 

23-64 

45 
25-66 
25-41 
25-42 

35 

55-18* 

41 

5-65 
5-96 

8-5. 

3302 

9  Nov.  19 

20 
26 

*7 
Mean 

3312 

12    Oct.     26 

29 

Nov.    7 
Mean 

29-36 

29-33 

31-73 

31-57 

38-86      41-77 

29-28      29-72 

25-50 

6-71 

J2Q7.     Tliis  number  is  left  blank.     The  three  observations  for  this  star  were  erroneously  inserted  3m  too  small,  and  are  now  inserted  undrr  the  number  331  i 
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iruoui  bridge 
No. 

.\UM1I    il.A. 

iSio'o. 

JIIMII  i\.r.  u. 

iSio'o. 

GroombriUye 
No. 

Mean  H.A. 
18100. 

mettll  N.f.JJ. 

1810*0. 

uruombriiige 
No. 

.>li-.  Ill    li.A 

iSio'o. 

jUeuu  N.F.I). 
1810*0. 

Date 
1800+ 

East. 

West. 

iMfc 

West. 

Date 
1800+ 

East 

Weal. 

East.          W.-st. 

Date 
1800+ 

East. 

West. 

East. 

West. 

3313 

10   Oct.      29 

Nov.  17 
Mean 

20'' 

• 

45" 

*9'47 
29-70 

41° 

3 

9-92 
12-92 

3320 
13  Sept.  19 

20 

Oct.    13 
25 

Mean 

201' 

50-66 
50-83 

50-45 
50-86 

46"' 

33          52 

42-10 
40-28 
41-42 
41-46 

33^6 

13    Aug.  31 
Sept.    2 
6 
14 

Mean 

20h 

39-11 

39-10 
39-22 
39-68 

47'" 

8 

34° 

49:/85 
51-72 
50-24 
53-94 

7' 

20 

*9'59 

45 
36-80 

37-47 
37-20 
37-18 

48 

11-42 

43 

S4-87 
54-50 
53-57 
53-87 

33H 

12  Aug.  17 
18 

'9 

Z4 

Mean 

5070 

20 

0-51 
1-13 
I-I3 

47 

41-32 

49          48 

48-41 

54-25 
53-63 

39-28 
20 

47 

44'47 
44-48 
44-60 
45-09 
4478 
44-82 

5'-44 
41 

ii 

2-IO 
3-41 

4-05 

2-47 
4-76 
4'*5 

3320  (a) 

n  Nov.  10 
«3 
'5 

Mean 

3327 

10  Oct.      7 
8 

13 
29 

30 
Nov.  17 

Mean 

20 

24-89 
2478 
24-98 

37-16 
46 

34 

39-53 
41-29 
39-83 

54-20 
20 

0-92 
20 

47 
•28 
•*5 

•21 

•37 
•28 

52-10 

35          39 

47-89 
47-88 
47-16 

47-55 
4872 

3315 
13  Aug.  31 
Sept.    2 
6 

Mean 

3321 

12  Oct.      8 
16 
26 
29 

Nov.    7 

Mean 

2O 

48-51 
48-98 
48-84 
49-10 

447' 
47 

32 

35-38 
36-48 
36-81 
35->4 

3'5' 
3 

3328 

13  July  25 
26 
Au<:.  15 
16 

Mean 

24-88 
20 

3I-30 

31  'oo 

31-35 
3I-H 

46 

3''*5 
31-52 

31-23 

3  ''49 
31-41 

40-22 
48 

15-11 

16-62 
14-80 
16-78 

18 

17-39 
i7-'3 
16-85 
16-98 
15-86 

3316 
8  Oct.     9 

22 
30 

Nov.    5 

'4 
11  Oct.   17 

- 

25 
Mean 

20 

5-65 
5-26 
5-42 
4-83 

1-28 

47 

5-51 

4'74 

5-41 
5-11 

47-84 

21               2 

59^9 
5977 
62-68 
62-72 
61-00 
59-87 
61-47 
597' 

3322 

12  Sept.    6 
1  1 

12 

•4 

14  Oct.     7 

13 
16 

23 

Mean 

48'86 

20 

53-04 
5292 
52-60 

52-97 
52-I7 

47 

3S-95 

36 

3074 
27-63 
27-80 
29-01 
28-60 

12 

3329 
14  Sept.  25 
28 
Oct.     7 

13 

16 

Mean 

31-19 
20 

31-91 

32-00 
31-77 

3>-38 

46 

31-76 
31-87 
31-56 

15-83 
46 

39'42 

38-59 
37-8o 

16-84 

19 

37-94 
40-44 
39-32 

3317 
8  Nov.  19 

21 

28 
9  Aug.  19 

21 

»7 
Mean 

5^-74 
20 

47 

52-75 
52-90 
52-86 

53'*4 

2876 
49 

8 

34'63 
35-97 

33"9' 
37-02 

5-29 

20 

9'99 
9-72 

lO'IO 

5-19 
47 

60-51       61-29 

46           19 

5'  '34 
51-30 

48-86 

3330 

1  2   Aug.  i  5 
18 

"9 
H 

Mean 

3323 
9  A"g-  '9 

21 

27 

Mean 

3  '-89 
20 

36-84 
37-01 

37-I9 
37-22 

3'73 

46 

36-53 

38-60 

49 

5874 
58-27 

57-41 
57-56 

39"23 

39 

S8-47 

9'94 
20 

47 
16-63 

17-03 
1674 
17-00 
17-04 
16-55 

50-50 

50           o 

53-39 
54-10 

54'5' 
5176 

5°77 
5363 

20 

5*  '94 

48 

7-97 
7-43 
7-62 
7-67 
8-01 

44 

35-38 

29 
16-19 
17-03 
20-03 
19-36 
17-19 

3318 

10  Sept.    8 
1  1   Nov.    4 
10 
'3 
i> 

Mean 

—  _  _^___^_____^_ 

3319 

9  Sept.    3 
1  1 

15 
23 

24 
28 

Mean 

3324 

10  Sept.    2 

7 
8 
26 

3° 
Oct.     4 

Mean 

3331 

12  Aug.  15 

22 

*7 
Sept.    8 

'3 
Mean 

37-07 

20 

40-10 
40-52 
40-54 
40-71 
40-87 
40-46 

36-53 
40 

58-00 

45 

60-18 
58-96 
58-76 
58-14 
59-22 
60-12 

58-47 
31 

20 

22-15 
22-41 

22-42 
22-35 

7-74 
48 

48 

27-44 
24-90 

26-43 
27-68 

17-96 
12 

20 

26-98 
27-16 

16-83 
47 

53-03 

33          53 

4-09 
5''5 

3332 

u  Oct.    i- 

'9 

23 
25 

Mean 

3325 
1  3  Sept.  1  9 
Oct.    13 

Mean 

40-53 

59-13 

27-07 

4-62 

22-33 

26-61 
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Groombriilge 
No. 

1 

Mean 
18: 

R.A. 
>'o. 

Mean  N.P.D. 
iSio'o. 

Groombiidge 

No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D 
iSio'o. 

Groonibriiige 
No. 

Mean  R.A. 
1810*0. 

Mean  ] 
III 

f.P.D. 
o'o. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.          West.  . 

East.         West. 

Date 
1800+ 

East.         West 

East. 

West 

3333 

1  1  Sept.    5 
6 

7 
Oct.      6 

1  C 

20h 

36-23 
36-00 
35^6 

3579 

•l  r-gn 

48™ 

47°        21 

1  1-63 

12-33 
12-88 
12-89 

I  l'O2 

3340 

9  Oct.     5 
6 

7 
•5 

27 

20h          50m 

H                                     S 

22-59 

22-95 
22-97 
22-87 
22"67 

51°          3' 

5774 

57-37 
54-55 

Z  S'QI 

3348 
12-Aug-  19 

24 

Sept..  8 
1  1 

20"           5Im 

S                                  8 

5I-55 

5'75 
51-87 
51-69 

44° 

7' 

5  0-5  . 

49-55 
48-22 

48-94 

J3  °V 

1  1 

3 

22"--  I 

£7*70 

Mean 

51  72 

49'3- 

35  97 

12-55 

Mean 

57  IZ 

3334 

1  2  Aug.  1  5 

22 
27 

Sept.    8 
ii 

20 

48 

37-98 
37-72 

37-93 

17  '7O 

44          22 

4-48 
7-50 
5-8l 
7-27 
q-i-5 

3341 

9  Sept.    3 
1  1 

15 

2\ 

20            50 

23-89 

23-82 
23-67 

2V72 

39  '         59 

50-22 
49-16 

50-27 
4.8-12 

3349 
12  Aug.  17 
18 

19 

27 

20             52 

19-72 
19-26 
19-40 
18-98 

44 

28 
45-12 

47^5 

45-88 

4573 

H"OA 

4.8-12 

Mean 

, 

, 

28 

4.0*70 

!9  34 

40  17 

37-02 

•3  V 

Vt  Ir1 

3335 

20 

48 

34          21 

Mean 

23-84-, 

49-217 

3350 

20             52 

SI 

54 

13  Aug.  31 
Sept.    2 
6 

H 

44-7I 
44-33 
44'5- 
45  19 

21-74 
21-8  1 
22-38 
21-82 

3342 

9  Oct.      6 

20            50 

30-03 

51                0 
58-09 

II  Sept.    6 
7 
29 
Oct.     6 

24-01 
2372 
23*92 

23-97 

43-I3 

43-90 
44*09 

44-27 

I  c 

25-84. 

4.j.-c6 

, 

•  Q                      T*7 

44-69 

21-94 

3343 

20             50 

4°                     I7 

Mean 

II   Oct.    17 

30-65 

6*08 

23  09. 

43  99  • 

3336 

1  1  Sept.    5 
6 

20 

20-55 
20-53 

49 

47          17 

5772 
57-87 

23 

25 

3073 
30-54 
30-54- 

8*03 
6-36, 

3351 

20             52 

48 

24 

7 
Oct.     6 

20-40 
20-03 

61-47 
58-89 

Mean 

30-62 

6-4! 

II    Oct.    17 

«9 

25-16 
2478 

38-3a 
38-45 

'5 

20-43 

61-17 

7-3/1/1 

cr»           yi 

23 

2C 

24.-7A 

38*48 

36  '6O 

oo44 

yj           *•! 

20-39 

59-42 

10  Oct.    30 

45-99; 

23-75 

Mean 

Nov.    9 

45-92 

23-25 

37  9° 

3337 

20 

49 

45          48 

'7 

25-30 

10   Sept.     2 

53-09 

3-67 

Mean 

45-95 

24-10 

3352 

20             52 

40 

16 

7 
26 

30 
Oct.     4 

7 

53  10 

53-14 
52-97 
52-80 

r  2  'QA 

3-19 
3-66 
4-24 
4*02 

3345 

IO  Sept.     2 

20             51 

972- 

45          56 

8  Oct.     5 
9 

22 

30 

25-02; 
25-02 
25-19. 
24-91 

17-31 
18-83 
16-84 

17-79 

5  i  "1- 

"* 

Nov.    5 

24-73 

'9'45 

Mean 

53-02 

4-04 

3346 

20             51 

33          50 

H 

25-43 

16-95 

O       A 

' 

20 

I  1-80 
H'95 

24  7° 
25-12 

Mean 

25-05 

17-86 

3338* 

6  Aug.  13 
16 

17 
18 

22 

20 

5-85 
5-60 

5'57 
5-60 
5-56 

50 

49          33 

33"i6 

32-57 
33-01 

3372 
33-17 

Sept.    4 

5 
10 

15 
1  3  Oct.    1  1 

'3 

1  1  -8  1 

I2-OI 
II-82 
II79 
I  I'93 
11-93 

25-26 
23-64 
24-27 
25-51 
25-41 
24-66 

3353 

10  Sept.    7 

20              52 
26-12 

45 

56 

44-39 

Sept.    i 
7 

5-82 
579- 

32-18 

25 
29 

3i 

U'94 
11*01 

11-83 

20  43 

25*24 
25*06 

•">n             c? 

2C 

J354 

*0 

Mean 

5-68 

32-96 

Mean 

11-91        u-88 

25-36       24-76 

12  Nov.    7 

26*64 

29-40 

26*10 

3339 

13  Oct.    13 
25 

20 

9-82 

10   10 

50 

33          48 

34-94 
38-10 

3347 
13  Oct.    29 
3i 

20             51 

35-83 
35-50 

33          48 

6-87 
7-87 

15 

20 
21 
22 

26-50 
26-60 
26-44 
2676 

23-35 
26-92 
26-64 

Mean 

9-96 

36-52 

Mean 

35-67 

7'37 

Mean 

26*56 

26"!  i 

3342.     The  Zenith  Distance  of  this  observation  has  been  increased  40"  by  altering  all  the  microscopes  the  same  amount. 
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Groombridge 
No. 

Mean  K.A. 
iSio-o. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Jleau  R.A. 

iSio'o. 

Mean  N.P.D. 
i8io'o. 

Groombridge 
No. 

Mean  R.A. 
18100. 

Mean  N.P.D. 

iSio'o. 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

3355 

12    Oct.        8 

16 
26 

29 

Moan 

20" 

52"' 

27-25 
27-13 

27-39 
27-22 

35' 

14' 

44-4I 
42-86 

43-53 

4579 

3303 

ii  Nov.    7 

20 
21 
22 

Mean 

20" 

53m 

22'6l 
22-91 
22-91 
23-06 

24° 

54' 

1373 
12-75 
12-25 
1271 

3309 

ix  Aug.  24 
Sept.    6 

Mean 

20" 

a 

55m 

8 

13-60 
13-90 

44' 

10' 

3091 

30-72 

20 

36-19 
36-10 
36-22 

1375 

55 

35-9° 
(33-56) 
35-94 

8 

55-54 
59H9 

57-22 

55-24 

30-82 

10 

57-68 
56-76 

5749 

20 

27-25 

52 

30-94 
30-90 
31-10 

44 

44-15 

17 

39'25 
40-59 

40-33 

20 

11-23 
11-31 
11-39 
10-94 

II-IO 

54 
11-13 
11-51 
11-04 
11-09 
11-13 
11-27 

34 

50-32 
5073 

52-32 
47-40 

12-86 

47 

4971 
49-72 
49-68 

47-54 
49-69 
49-40 

3370* 

7  Sept.    6 

7 
10 
Oct.    18 
26 

3' 
Nov.    8 

Dec.     3 
Mean 

3356 

Aug.  17 

22 
24 

Mean 

3304 

1  2  Sept.  1  2 
'3 

'4 
Oct.     4 
8 
16 
13  Sept.  14 
16 
19 

20 

Oct.     9 
Mean 

20 

30-98 

52 

40-08 

40-04 
40-17 

40-16 

39-99 
40-34 

50 

40-06 

29 
18-22 
17-42 

'5'43 
18-1.3 

'7'34 
18-28 

3357 

10  (  >ct.     4 

13 
29 

30 
Nov.    9 

17 
Mean 

36-17 

20 

37-09 
37-40 
37-57 
37-05 
37-10 

35-92 
55 

36-90 

56-48 

45 

I3-43 
14-21 
(it'll 

13-69 
12-88 

57-3I 
57 

13-96 

3371 

9  Oct.   27 

3i 
Nov.  19 
20 
26 

27 

Mean 

1  1*19 

20 

24-35 
24-17 
24-31 
24-19 
23-97 

11'20 

54 

49-84 

35 

H-49 

15-84 
13-58 

13-37 
16-03 

49-29 
31 

3305 
13  Aug.  1  6 
17 

20 

3' 
Sept.    5 

Mean 

20 

45-4I 
45-81 

45'95 

40-13 

52 
45-16 

34 

44-54 
44-90 

44-19 

17-47 

36 

46-91 

47-I7 

3358 
12  Sept.  12 

'3 
H 
13  .Sept.    2 
6 
'4 

Mean 

37-24 
20 

42-94 
42-72 
42-65 
4274 

36-90 
55 

13-26 

52 

18-69 
1874 
16-60 
19-49 
17-06 

i3-96 
5 

3372 

ii  Oct.    19 
Nov.    3 
4 

7 

10 

Mean 

24-20 
20 

33-37 
33-36 

54 

33-67 
33-60 

33-37 

33-04 
33-03 

14-66 
44 

8-78 
8-82 
9-92 

35 

6-33 
8-93 
8-28 

8-87 
678 

3366 
8  Nov.  19 

21 

28 

9  Aug.  19 

21 

27 

12  Aug.  18 

19 

Mean 

4572 

20 

54-63 
54-64 
U-33 
54-61 

45-36 
52 

44-54 

20 

50-12 
48-85 
50-68 

47-50 

46-27 
46 

3359 

14  Sept.  25 
28 
Oct.     7 
'3 

Mean 

42-80 
20 

55 
48-16 
47-92 

48-02 
48-40 
48-27 

18-12 
10 

10 

0-18 
1-13 
1-05 
1-92 

2'02 
179 

3373* 

8  Aug.  20 
Sept.    4 
5 

16 

21 

Mean 

54-55 
20 

20 

53 

7-37 

53 

7-34 
7-52 

49-29 
45 

35 

44 
23-84 

5 

'74 
7-38 

20 

4-20 

3-95 
3-82 

3-88 
4-21 
4-04 

33-34 
55 

9-17 

6-65 
6-36 

6"O2 

4-47 

5-50 
6-62 

7-84 
14 

3300 
10  Sept.  26 

3307 
9  Sept.    3 
1  1 
15 
23 
24 
28 

Mean 

20 

49-98 
49-98 
49-87 

48-15 
55 

49'43 

46 

15-65 
1272 
15-83 

I'37 

8 

'4'49 

3374 
9  Oct.    31 
Nov.  20 
16 

27 

Mean 

3361 
ii  Oct.    26 
29 

Mean 

20 

22-47 
22-28 

22'IO 

7'43 
53 

22-56 
21-98 

43 

5770 
56-84 
57-86 

57-47 

4-56 
12 

57-28 
57-82 

4-02 

20 

5-12 

4-47 
3-98 

55 
4-10 
4-59 

$-94 

34 

(57-o8) 
65-17 
67-24 

49^4 
20 

45-77 

45-18 
45-00 
45-03 

49'43 
56 

1473 

33 

27-20 
2793 
30-14 
28-56 
28-11 
18-26 

'4-49 
40 

3362* 

7  Oct.    18 
Nov.    4 
Dec.     3 
6 
8  Sept.    4 
10 

Mean 

3368 

1  2  Sept.  1  3 
Oct.   29 
13  Sept.  14 
•9 

20 

Mean 

57 
6  1  -oo 
65-51 

3375 
13  Aug.  1  6 
«7 

20 
31 

Sept.    6 
9 

Mean 

12-28 

22-27     57-47 

57-55 

4-52         4-35 

66-n 

63-26 

45-40 

28-37 
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tJroo  n'oriilgu 
N.. 

Mean  K.A. 
iSio'o. 

-Mean  N.P.D. 
1810-0. 

Qrouuibrid^Q 

No. 

.Me  .11  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

UroombriUua 

No. 

Meau  R.A. 
iSio'o. 

Mean  N.P.D. 
1810-0. 

Divte 
i  Soo-f- 

I'.ast. 

WVst. 

Ea.-t. 

Wear. 

Date 

1800-)- 

East.     |    West. 

1 

East.          West. 

Date 
1800+ 

East. 

West. 

East 

West. 

3376 

10  Oct.     4 
'3 

29 

30 

Nov.    9 
30 

Mean 

20h 

8 

45"43 

56m 

4572 
45-75 
45-5° 
4S-91 
45-83 

49° 

7-10 

7' 

5-93 
3-98 

4'49 
7-54 
470 

3383 

1  1    Sept.     5 
6 

7 
29 
Oct.      6 
15 

Mean 

20h          57m 

f                       • 

59-36 
59-48 

59'54 
59-61 

59-08 
59-21 

37°       27 
58/:86 

57-93 
60-55 

5972 
58-83 
58-88 

3385*  contJ. 

H   Nov.    3 
6 
9 

12 

'3 

21 
22 

Dec.     4 
Mean 

20" 

• 

58m 

s 

46° 

II 

29-57 
29-87 
30-10 
29-49 
31-18 
30-88 
30-20 

3'-'9 

49' 

45'43 
20 

4574 

56 

48-82 
48  58 
48-4. 
48-56 

48-57 

7-10 
14 

5-33 

48 

41-64 

40-24 
41-19 
39-18 
40-48 
40-86 

59-38 

20           57 

60-00 
59-85 
59'59 

59-58 

59''3 

15              I 
1  8-06 
13-20 
14-49 
1662 
17-82 

3377 

12    Oct.      31 

Nov.    7 

10 

'5 
20 

21 

Mean 

3384 

12    Oct.     31 

Nov.    7 

10 
20 
21 

Mean 

1-56 
20 

58 

8-61 
8-65 
8-50 
8-66 

3°'37 
36 

30-97 

24 

27-49 
26-18 

26-77 
26-80 

3386 
1  2  Sept.  1  1 

12 

H 
Oct.      8 

Mean 

20 

5475 
54'4> 
54-60 

54'5° 
54-42 
54^5 

48-59 
56 

34 

37-60 
36-28 

3543i 
38-82 

3473 
37-49 

40-60 

4 

59-76 

20              58 

•6  1 
•68 
'43 
•59 
•58 

•55 
•60 

•58 

•27 
•67 

16-04 

46           49 

30-97 
30-48 
30-03 
28-89 
31-42 
30-36 
29-68 
3079 

3i-34 
29-52 
30-85 
31-27 
28-47 
29-63 

29-55 
30-83 
31-70 
33  '8 
32-02 
31-25 
29-21 
3>'43 

3i-$9 
31-85 

30-45 
31-56 

30-94 
(26-74) 
30-09 
30-69 
31-88 
31-98 
30-23 
30-32 

3I-45 
30-35 
30-66 
30-31 

Ji'37 

28-39 
30-38 
(26-93) 
30-42 
29-72 
31-66 

20 

22-94 
23-04 
22-98 

23-07 
22-69 
23-00 

8-6  1 
58 

35 

16-49 
17-26 
15-79 
16-18 
17-15 
17-26 

26-81 
31 

3378 

ii  Oct.    23 
Nov.    4 

7 

10 
21 
22 

Mean 

3385* 

6  Aug.  13 
16 

17 
18 

22 

Sept.    i 
6 

7 
18 

2  I 

7  Sept.    7 

12 

8  Oct.     9 
Nov.     5 
7 
H 
!9 

21 

28 
30 

Dec.     2 

4 
9  Dec.     i 

10 

1  1 
12  Oct.    29 

3' 
Nov.    7 

«5 
'9 

22 

Dec.     8 
13  Nov.    9 

«4 

'5 

20 

22 
27 
29 

Dec.   i  2 
14  Sept.  25 
28 
Oct.     7 
13 
2? 

3387 

9  Sept.  28 
Oct.      5 
6 

7 
8 

'5 
Mean 

54-49 
20 

57 

H'54 

1472 

I4-37 
14-49 

H'54 

36-71 
40 

23 

58-54 

6  I  '2  I 

63-26 
5978 
58-75 

22-95 
20 

58 

24-54 
24-14 

16-69 
40 

16 

59'25 
60-65 

3379 
10  Sept.    2 

7 
8 

'4 
26 

Mean 

3388 

10  Sept.    z 
8 

Mean 

20 

3779 
37-99 
37-38 

3773 
38-05 

z4-34 
58 

24 
21-89 

237' 
19-86 
19-88 
17-68 

59-95 
2 

20 

H'53 

57 

15-04 
1478 

14-98 
14-97 

44 

60-31 

25 

8-32 
9-20 
9-67 
11-70 

3389 

9      Aug.  27 
Sept.    3 
15 
23 
24 

Mean 

3380 

12  Aug.  19 

27 
Sept.    6 
8 

Mean   . 

3779 
20 

20-60 

58         40 

45-98 
46-25 

29 

40-62 
39-83 

20 

14-94 

57 
47-00 
47-12 
47-54 

44 

972 

42 

12-54 

5-24 
11-88 

3390 

10  Sept.     7 
8 

Mean 

3381 

12  Aug.  27 
Sept.    6 
8 

Mean 

20 

46-12 

59         42 
13-21 
IJ'37 

13-49 
13-48 

13-69  1 

40-23 

57 
6-50 

6-77 
4-56 

7-35 
4-62 

20 

5978 
59-58 
5974 

47-22 
57 

33 

29-21 
27-67 
27-62 

9-89 
49 

3391 

10  Oct.      8 

«3 

29 

30 
Nov.    9 

Mean 

3382 

13  Aug.  1  6 

'7 

20 

Mean 

59-70 

18-17 

'3'45 

5-96 

LEDGKRS  OF  GKOOMBRIDGE'S  OBSEUVATIONS  OF  CIRCUMPOLAK  STARS. 


185 


L!rooml>ridgi'            Mean  K.A. 
N».                        iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groouibridge 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.  P.O. 
1810*0. 

Groouibridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
•\      igio'o.     • 

Date 

1800+ 

East. 

West. 

East 

West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
iSoo-f- 

East. 

Weit. 

East. 

West. 

3392 

13  Sept.    2 
6 

9 
Mean 

20" 

13-93 
14-21 
13-98 

59"" 

» 

33' 

1  9'*  7 
18-22 
23-19 

41' 

It 

3400 

9  Oct.      8 

'5 

27 
3' 
Nov.  19 
20 

Mean 

2Ih            Im 

•                • 

41-15 

41-33 
41-49 
41-15 

4°'93 
40-84 

35°        45' 

27*81 
2770 
28-70 
28-01 
26-25 
27-07 

3407 

13  Sept.  1  6 
Oct.    13 

Mean 

21" 

• 
16-40 

16-33 

4- 

• 

35° 

25:i4 
27-68 

3' 

It 

16-37 
21 

4 

23-47 
23-10 
23-14 
23-34 
23-23 

23-34 

23-17 
23-88 

26-41 
37 

12 

29-51 

30-12 
3004 
30-82 
30-33 
29-54 
29-55 
29-46 

14-04 

20 

21-24 
21-42 
21-14 

59 

20-23 

35 

3-63 
7-25 
579 

10 

3408 

8  Aug.  19 
20 
Sept.    4 
5 

!i 

10  Sept.    8 
Oct.    1  3 

Mean 

3393 

13  Sept.  14 
1  6 

'9 
Mean 

41-15 

21              2 

8-97 
8-69 
9-05 
8-74 

*7'59 

30          52 

*7-95 
29-44 
32-06 
28-54 

3401 

ii  Nov.    4 
10 

21 
22 

Mean 

21-27 
21 

0 

3'59 
379 
3'57 
4-00 
3-88 
3-80 

5-56 
43 

6 

37-62 
37-06 
37-88 
36  57 
357° 

3394* 

8  Oct.     5 
9 

22 

30 

Nov.     5 

7 

Mean 

8-86 

21               2 

28-12 
30-09 
26-91 

27-50 

29-50 
I            29 

9-22 
11-02 

8-57 
9'44 
10-53 
9-96 

IO-02 

21 
11-51 

23-33 

5 

11-32 
•'54 

ii-34 

19 

44']9 

29-92 

19 

45-11 

45'2I 
4569 
45-98 
44-87 

3402 

7  Sept.    6 
10 

12 

Oct.    31 
Nov.    4 
8 
Dec.     3 

Mean 

3409 

9  Nov.  26 

27 
Dec.     i 

5 
10 
n 

Mean 

21 

35-56 
35^3 
35-I5 
35-31 

377 
0 

39 

1-83 
5-21 
3-46 
1-26 

36-97 
20 

3395 

ii  Sept.    ; 
6 
tOct.     6 
17 
Mean 

11-51 

21 

23-86 
23-86 
24-14 
23-69 

1  1-40 
5 

44-19 

27 

36-98 

37'54 
37-68 

37-99 

45-37 
28 

27-21        29-11 

21              2 

30-83 
(29-84) 
31-32 
31-40 

3I-37 
31-42 

9-99             9-80 
19                  26 

39'°9 
37'94 
37-70 
36-50 

3410 

1  1  Nov.    4 
10 

22 

24 
Mean 

3403 
9  Sept.  1  1 

'5 
28 

Oct.      5 
6 

7 

Mean 

35'4i 
21 

0 

40-93 

41-18 
41-30 
4'-'3 

2-94 
43 

I 

36-19 
38-02 
38-07 
36-94 

3396 
10  Oct.      8 

•3 
30 
Xov.    9 

Mean 

23-89 
21 

5 

47-3' 
46-95 

47-43 
47-13 
47-34 
47-06 

37-55 
37 

I 

45-83 
46-17 
47-16 
47-01 

4671 
44-90 

3  9  '97 
4i-95 

34" 
10  Sept.    2 

7 
26 
Oct.     4 
8 
»9 

31-27 

21               3 

29-39 
29-18 

38-86 

27           41 

38-01 
39-89 

21 

41-14 
0 

53-30 

53->5 
53-20 

36 

37  31 

32 

34-25 
34-01 
32-71 

3404 

II    NOV.   22 

«4 

Mean 

3397 
12  Sept.  1  1 
13 

14 

Mean 

Mean 

21 

8-64 
8-52 
8-66 
8-95 
876 
8-39 

47-21 
6 

46 

20-06 

19-03 
16-91 
16-88 
16-76 

18-42 

46-30 
54 

29-29 
21               3 

54-61 
54-88 
54-96 

38-95 

33          33 

56-03 
56-74 
56-87 

34" 

9  Aug.  27 
Sept.  1  1 
15 
24 
28 
Oct.      5 

Mean 

21 

18-97 
18-53 
18-49 

53-22 
I 

39 

27-71 
27-06 
26  99 

3366 
15 

3405 
13  Sept.    6 

9 

'4 

Mean 

3398 

n   Sept.    7 
Oct.     6 

17 

Mean 

54-82 

21                3 

56-81 

56-54 
56-70 
56-99 
56-38 

Sfi-SS 

35           4 

37-38 

39'3o 
39-56 
39-28 
38-40 

18-66 

21 

31-05 
31-11 
31-09 
31-31 

I 

27-25 

39 
44-26 

42-52 
45-62 
44-86 

8-65 
21 

6 

24-48 
24-41 
24-28 

24-51 
24-51 

18-02 

36 

56 

48-95 
50-68 
51-65 
49-86 
51-58 

10 

3406 

12  Sept.    6 
8 
1  1 
13  Sept.  16 
Oct.      9 

Mean 

3399 

II  Sept     5 
6 

7 
29 

Mean 

3413 

10  Sept.    2 

7 
8 
Oct.     4 
8 

Mean 

1 

31-14 

44'3* 

56-69      56-68 

38-84      38-75 

*4'44 

50-54 

2  A 
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Groombridge 
No. 

Mean  -R.  A. 
iSto'o. 

Mean'N.P.D. 

iSlO'D. 

Groombridge 
No. 

Mean  H.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

GroombrMge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
iSio'o. 

Date 
1800+ 

Eadt.    ' 

West. 

East. 

West. 

Date 
1800+ 

(East. 

West. 

East.         AVest. 

Date 
1800+ 

East.         West. 

East. 

West 

3414 

12  Sept.    6 
8 
1  1 

Mean 

2Ih 

6m 

* 

39-29 
39-4° 

25° 

5' 

20-  3  5 
20-89 
20-55 

3420 

1  1   Oct.   2  5 
Nov.    3 
4 

10 
22 

Mean 

2Ih 

a 

1:570 

1575 

1:5-52 

15-58 
15-23 

• 

46°       33' 

4'''  3 

2-73 

4-29 
3-98 

3427 

8  Oct.      5 
9 

22 

24 
29 

Nov.     14 
Mean 

21"          IIm 

8                            • 
22-64 

22^7 
2236 
23-07 
(22-14) 
23-09 

46' 

50' 

5+'-46 
56-00 
55-66 

5378 
56-19 
5588 

21 

5777 

39-42 

6 

57-43 
57-69 

57-55 
57-59 
5774 
58-05 

57-54 

57-79 
58-11 

58-08 
58-03 

30 

20-60 

47 
30-47 

29-55 
29-1  1 
29-97 

29-42 
29-26 

30-05 
30-41 

29-58 
30-14 

3415* 
8  Sept.  2  1 
Oct.      i 
5 
9 

22 
24 

9  Nov.  20 

27 
Dec.     i 

5 

10 

ii 

•Mean 

15-56 

21 

31-77 
32-04 

9 

3-69 

48            6 
32-36 
34-79 

2277 

21               II 

33-5I 

33-37 
33-44 
33-59 

34 

55-33 

59 

45-89 

47-5° 
47  '^ 
47'°7 
47-06 
47-68  | 

3421 

ii   Oct.    17 
'9 

Mean 

3428 
8  Aug.  19 

20 

Sept.      4 

4 

16 

Mean 

31-91 

21 

49-60 

49-03 
48-93 
49-03 
49-62 
48-84 

9 

19          57 

18-90 
18-40 
21-28 
20-84 
2177 

21   09 

'9"45 

3422 

9  Sept.  24 
28 
Oct.     6 

7 
8 

'5 

27 

Mean 

33-43 

21              II 

35-I5 
35-22 
35-30 
35-40 
35-12 

49           45 
22-00 
19-32 
20-89 
21-37 

22'22 

3429 

ii  Oct.    25 
Nov.     3 

4 

10 
22 

Mean 

5777 

21 

56-48 

5778 

7 

5672 
56-88 

56-45 
56-92 

30 

59-54 

29-80 

4 

56-46 
S.7'45 

.57-12 
56-66 

3416 

9  Nov.  10 

27 
Dec.     i 

5 

10 

i-i 

Mean 

49-20 

21 

57-56 

57-65 

57'5' 
57-68 

57-80 

9 

20-25 

51            23 

47-27 
47-11 
47-11 
46-20 
47-05 
48-03 

49-45 
47-87  ' 

3423* 

6  Aug.  13 
16 

'7 
18 

22 

Sept.    i 
6 
Oct.  .29 

Mean 

21              II 

43-10 

43"oi 
42-70 
4274 

21-16 

38 

2-94 

1-68 

19 

3  02 

1  09 

3430 

10  Oct.    30 
Nov.    9 
26 
30 

Mean 

56-48 

21 

'3'44 

«3'49 
13-50 

13-68 
1  3-16 

5674 
8 

59-54 

48 

59'»9 

59-07 

57-25 
5874 

57-16: 
45 

3417 

ii  Sept.    5 
6 

7 
29 

Oct.        2 

Mean 

57-63 

21 

12-44 
12-47 
12-43 
12-29 
12-43 

10 

47-46      47-87 

48             6 

2943 
30-06 
30-32 
28-54 
30-22 

4271        43-06 
21              12 

21              12 

56-97 
56-50 
56-48 
5675 
56-88 
56-84 

2-31 
41 

41 

2-06  1 
II 

1047 

17 

20-47 

22-25 

2  I  -96 
22-6l 

20-  1  8 

1978 

3424 
1  1  Sept.    5 

7 
29 

Oct.    15 

'7 

Mean 

3431 

10  Sept.    8 

>3'45 

21 

48-85 

8 

58-16 

48 

22-34 
21-98 

55 

3432 

10    S*pt.      2 

7 
8 

Oct.    13 
Mean 

3418 

I  I     Oct.        2 

6 

Mean 

12-41 
21 

14-92 

10 

15-25 
15-08 

29-71 

38           18 

30-28 

32-39 
3i-97 
32-25 

3425 
10  Oct.    30 
Nov.    9 
26 
30 

Mean 

4871 

21 

4-I7 
3-50 

4-09 

9 

4-26 
4-44 

22-16 

12 

48-21 
52-03 
50-21 
49-01 
49-67 

38 

49-87 
49-90 

3419*    . 
7  Sept.  10 

12 

Oct.    1  8 

26 

Nov.    4 
Dec.     3 
6 

Mean 

21              13 

5-26 
4'47 

6-90 
574 

12 

10-50 
14-00 
12-17 
13-66 
12-29 

2.-2I 
7 

I  I  '60 

15-06 

21 

25-03 

24-81 

24-76 
24-89 
23-86 
25-09 

15-17 

10 

32-11      31-34- 

15           33 

8-18 
8-29 
7-10 
7-05 

5H3 
7-81 

3433 

9  Oct.    27 

3' 
Nov.  1  5 

26 

27 

Mean 

3426 

9  Sept.    3 
ii 
15 

Oct.     5 
Mean 

3-92 

4'35      49'83 

49-89 

2474 

7-31 

5'59 

12-52 

I  I  '60 

LEDGERS  oi' 
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nidin'            Mi-;m  K.  A. 
N'o.                       iSio'o. 

Mean  N.I'.  I). 
1  8  1  o  "o. 

I'lroombridgn 
No. 

M-M.I   K.A. 
iSio'o. 

Mean  N.P.U 
iSio'o. 

""NO. 

Moan  K  A. 
1  8  1  o  -o. 

Mean  N.P.I). 
iSio'o. 

East.         West. 
1800+ 

East. 

West. 

D.ite 

1800+ 

East. 

West.. 

East. 

West. 

Date 
1800+ 

East. 

W 

EuBt. 

West. 

3434 

i  i    Sept.    5 

7 
29 

Oct.        2 

6 

Mean 

2Ih          I3m 

34^3 
34-69 

34-I9 
34-I7 

37° 

31-26 
31-61 

44 

3437*  fontd. 

12  Sept.  12 
"3 
14 
Oct.     4 
8 

'5 
16 
26 

Nov.    7 
'5 

20 
21 
22 

Dec.     6 
8 

13 
13  Sept.    9 
Oct.    13 

2? 

29 

Nov.    9 
'4 
15 

Ml 

22 
29- 

Dec.   12. 
'5 

Mean 

2Ih 

I 

I4m 

28° 

59-18 
58-12 
60-81 
60-22 
5972 
60-66 
60-16 
60-97 
60-43 
60-02 
61-07 

57-99 
6078 

59-56 

12' 

59-08 
60-03 
59-22 

59-68 

61-16 
60-39 
60-75 
58-88 
60-47 
59-43 
59-83 
60-82 
59-05 
56-89 

3442 

8  Oct.     i 

5 

22 

24 
29 

Nov.  14 
Mean 

21" 

I5m 

24!8S 
24-44 
24-68 
24-88 
24-67 
25-25 

25' 

Jt 

55' 

52-49 
51-41 
52-05 
50-85 

5177 
50-92 

34^9 

21                13 

44-66 
45'4' 

31-32 
4i 

26 

59-92 

21 

25-36 

25-20 
25-40 
24-85 

24-80 
IS 

49 

26-44 

29-94 
26-61 

28-31 

51-58 
52 

3435 

10   Sept.     ~ 

9 

Mean 

3443 
ii  Oct.   25 
Nov.    3 

4 

22 

Mean 

21               13 

51-80 

5172 
5170 
51-51 

37 

29-35 
32-02 
32-81 
33-76 

5872 
49 

3436 

ii   Sept.    5 

7 
29 

Oct.        2 

Mean 

2:5-20 

21 

26-61 
26-28 
26-62 
26-28 

15 

50 

3770 

3574 
36-58 
37-5,5 

6 

3444 

ii  Oct.   25 
Nov.    3 

4 

22 

Mean 

51-69 
21              14 

1-93 
1-92 
2-14 

2'2O 
2'OI 

2-18 

2-46 
2-24 

2-44 
2-33 

3i-99 

28 

60-02 
60-03 

6o'I2 

60-52 
60-48 

61-55 

61-19 
60-89 

59-50 
61-82 

60-70 

12 

60-24 
60-71 
58-54 
59-4I 
59-80 
58-64 

59-95 
59-32 

59-23 
58-69 

61-43 
62-10 
61-05 
59H4 

59-99 
59-00 
59-60 

59'93 
58-10 
58-62 
58-99 

58-29 
58-23 

58-65 
61-25 
56-50 
55-35 

(52-4°) 

58-41 

3437* 

6  Sept.    7 
8 

21 

Oct.    10 

:| 

23 

Nov.    8 

20 

Dec.  10 

.  7  Sept.    7 
Oct.     3 

3' 

Due.    6 
8  Aug.  19 

20 

Sept.    4 
5 
15 
16 

'9 

21 

Oct.       I 
Nov.  19 

28 

3° 
Dec.     2 

,6 

10  Sept.    2 
8 

9 

30 
Dee.     2 

9 
'4 
16 
12  Sept.    6 
ii 

26-45 

21 

26-83^ 

27"'3 
27-04 
26-82 
26-89 

15 

36-89 

34 

(55-8o) 
49-68 

47-60 
48-20 

15 

3445 
9  SepU  3 
n 

'5 

4 

Mean 

1-92 

21 

28-80 
28-86 
2-875 

2-25 
14 

60-26 

44 
31-22 

2978 
30-48 

59'34 
4 

3438 
n   Oct.    15 
'7 
'9 

Mean 

26-94 

21 

38-48 
37-81 
38-15 
37-67 

38-77 

15 

II 

56-83 
58-40 

59-29 
61-32 

56-53 

48 

3446 
9  Sept.  28 

29 
Oct.     5 

6 
7 
'5 

Mean 

28-80 

21 

34-37 
34-26 

14 

30-49 

47 

36-95 
36-65 

39 

3439 
10  Nov.  26 
30 

Mean 

34-32 

21 

377' 
37-94 
37-50 

3-70 
38-27 

14 

36-80 

34 

34H4 
34-24 
32-55 
32-81 
30-50 

18 

3440 

9  Sept.    3 
ii 
15 
23 
24 

Moan 

38-24 
21 

15 

5399 
54-08 

54-10 

41 

18 

60-45 
56-64 
56-87 
59-00 
60-19 

3447 

10  Sept.  26 
Oct.     7 

'3 
Nov.    9 
12  Sept.    6 

Mean 

37-8* 
21 

15 

24-97 

24-75 
24-95 
24-69 
25-02 
24-81 

32-91 
41 

25 
16-17 
15-24 
17-39 
16-15 
18-92 
1777 

3441 
10  Sept.  26 
Oct.      7 
13 
29 
30 
Nov.    9 

Mean 

21 

16 

1-19 
1-38 

28 

58-63 

16 

43-47 
43-05 

3448 

.  12  Sept.  14 
Oct.     4 

Mean 

24-87 

16-94 

1-29 

43-26 
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Groombriilee 
No. 

Mean  R.  A. 
i  8  o'o. 

Mean  N.P.D. 
iSio'o. 

firoombridgn 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D 
1810-0. 

Gi-ooinbriilgv             Mean  R.A. 
No.                         iSio'o. 

.Mean  N.P.D. 
1810  o. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         West 

3449 

13  Sept.  14 
16 

'9 
Mean 

16-05 
15-69 
'5  '99 

i6m 

8 

46'        17' 

27-00 

27-05 
25-70 

3457 

1  2   Sept.  1  1 

12 

13 
Mean 

2Ih 

g 

i8m 

9-66 
9-81 
9-92 

41° 

II 

25' 

1878 
18-72 
20-72 

3465 

ii  Nov.    4 
10 
15 

Mean 

21" 

53-30 
52-91 

53-I4 

I9m 

I 

45°         56' 

9"63 
9-27 

9-91               | 

15-91 
21 

16 

18-19 
17-70 
18-13 

26-58 

21 

9-80 

18 

17-34 

17-74 

1773 
17-62 
17-56 

41 

I9HI 
29 

31-20 
31-38 
30-64 
29-02 

53-12 
21 

20 

1277 

13-25 
12-88 

9  60 

38            4 

20-24 
20-09 
19-31 

3450 
12  Sept.    6 

12 

'3 

Mean 

41          25 

49-36 
50-29 
48-44 

3458 
1  2  Sept.  1  1 

12 

'3 
Oct.     4 
Mean 

3466 

12    Oct.     15 

16 
26 

Mean 

21 

32-03 
31-98 

18-01 
17 

49-36 

46         31 

19-09 
18-66 

21 

12-97 

20 

29-27 
29-44 

29-82 
29-24 

29-59 
29-56 

19-88 

37          55 

24-15 
22-71 
20-46 

2  2  '06 

2279 
22-98 

21 

2  I  '60 
21-42 
21-04 
21-35 
21-44 
21-05 

17-60 
18 

44 

'S'37 
15-62 

12-64 
14-31 
13-87 

30-71 

6 

3451 

13  Sept.  1  6 
»9 

Mean 

3467 

12   Oct.      8 

\\ 

26 

29 
31 

Mean 

3459 
1  1  Sept.  2  9 
Oct.      2 
6 

15 
'7 
'9 

Mean 

32-01 

21 

34-86 
34-23 
35-23 
34^9 

3579 

17 

18-88 

13         47 

20-09 
18-75 

22'l6 
20-34 

20-88 
20-43 

3452 

9  Sept.  28 

29 
Oct.      5 
6 
7 
15 

Mean 

2I-32 

21 

53-14 

53-37 
52-97 

18 

14-52 

46 

18-04 
18-70 
17-92 
17-67 

25 

21 

44-16 

20 

22-53 

47          44 
40-89 
39-62 

3400 

13  Sept.    2 
6 

4 

16 
Mean 

3468 

10  Nov.  26 

30 

Mean 

34-99 

21 

36-67 
36-75 
36-86 

17 

36-59 

36-65 
37-06 

20-44 

39            9 

20-64 
21-86 
21-91 

18-95 
20-87 
20-72 

44-21 

21 

58-27 

58-68 
58-21 

21 

40-26 

45          54 

12-45 

13-43 
12-03 
13-71 
12-58 

53-20 
21 

10-03 
10-39 

19 

10-46 

1  8-08 
47 

52-68 
49-66 

41 

5°73 

3453 
9  Nov.  15 

'9 
26 

Dec.     i 
5 

Mean 

3469 
ii  Nov.    3 
4 

10 

15 

24 

Mean 

3401 

10  Sept.    2 
Nov.  26 
30 

Mean 

IO'2I 

21 

10-46 

19 

32-21 

32-50 
32-46 

51-17 
37 

5°73 

57 
24-80 
26-23 
23-4' 

3462 

12  Oct.      8 
16 
26 

Mean 

58-27 

21 

3'45 
377 
373 
3-82 
3-76 
3-70 

22 

12  84 

46                 29 

21-94 
20-21 
19-1  I 
19-58 
20'10 
1976 

3676 

21 

5576 
55-30 

3677 
17 

21-47       20-18 

46              21 

(59-07) 

3470 

13  Sept.    2 
6 

9 

H 
16 

i9 
Mean 

3454 

13  Oct.    25 

Mean 

21 

32-39 

19 

46-17 

4577 
4615 

45^2 

47 

24-81 

35 

18-79 
20-31 
19-21 
19-36 
20-95 

3463 

10  Sept.    2 

7 
Oct.    13 

29 
30 

Mean 

21 

56-04 

17 

44           19 

28-25 
2579 

3455 

II    Oct.        2 

6 
Mean 

371 

21 

10-25 
10-04 
9-96 
10-49 

IO"I2 
IO'2O 

22 

2O'I  Z 

31             4 

2575 
27-29 
25-27 
22-75 

24-87 

24-36 

3471 

9  Sept.    3 
1  1 
15 
24 
28 

29 
Mean 

21 

46-07 

19 

48-32 
48-39 
48-50 
48-10 

19-72 

4i          32 

21-13 
2511 

22'66 

55-90 

21 

1-07 
0-25 

18 

27-02 

46           25 

5-80 

3464 

1  2  Sept.  1  1 

12 

13 
H 

Mean 

3450 
13  Oct.    25 

Mean 

0-66 

6-47 

48-33 

22-25 

10-18 

25-05 

3454.  The  N.P.D.  observation  on  both  days  seems  to  be  erroneous,  but  no  mistake  can  be  found  in  either  observation  which 
would  justify  Argelander's  suggested  alteration  of  10"  to  the  mean  place.     The  result  has  been  bracketed. 
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GrooinbriclL": 
No. 

Mean 
iSi 

K.A. 
o'o. 

Moan  N.l'.D. 
1810-0. 

Grooiubrijge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

(Jroombriilge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.I'.D. 
iSio'o. 

Date 
1800+ 

Kast. 

West. 

East.         West. 

Date 
1800+ 

East.         West. 

East         West 

Date 

1800+ 

East.         West. 

East         West. 

3472* 

8  Sept.    4 
5 
'5 
16 

'9 

21 

2I1' 

22'" 

g 

26-51 
26-84 
26-89 
26-72 
26-91 
26-99 

44          17' 

32-67 
34-62 
33>3 
34-65 
33-44 
32-25 

3478 
12    Nov.    7 

10 
21 
22 
28 

Dec.     6 

2Ih          2$° 

54*39 
54'5* 
54-02 

54-59 

14'         16' 

2I-2O 
22-33 
2404 
20-51 

*5'35 
22-40 

3485 

10  Oct.     7 
'3 
*9 
3° 
Nov.    9 

«3 

2Ih           24'" 

•                      a 

52-26 

5Z-57 
52-50 

5^57 
52-61 
52-04 

38°         38' 

29'47 
30-58 
28-69 
28-88 
29-58 
30-99 

Mean 

26-81 

33'Si 

Mean 

54-38 

22-64 

Mean 

52-04          52-50 

30-99       29-44 

3473 

9  Oct.     5 
6 

/ 
8 

'5 

21 

36-16 
36-29 
3668 
36-21 
3624 

22 

34          26 

4'39 

6'21 

5-90 

6'2O 

4-57 

3479 

12  Nov.    7 

10 
21 

22 

Dec.     6 

21              23 

55^5 
5S-64 
55'*3 
56-27 

13          43 

43'5* 

42-28 
40-69 
42-29 
43-28 

3486 

12  Sept.  14 
Oct.     4 
8 
26 
29 
3' 

21              24 

57-01 
5678 
56-60 
56-61 
56-61 
56-82 

14           51 

897 
i  2-07 
13-08 
11-07 
10-59 
12-59 

*3 

35-85 

5-53 

Mean 

557° 

42-41 

Mean 

5674 

1  1-40 

Mean 

36-24 

5-47 

1^8*7 

-jQ                                            T      , 

3474 
9  Oct.    27 

3' 
Nov.  15 

21 

54-87 
54-42 
54-52 

22 

35           24 
3561 
33-21 
33-63 

7  C  'I  1 

3480 

II     Oct.        2 

6 

'5 

17 
'9 

21              24 

0-64 
075 
0-88 
1-28 
0-89 

37          52 

•473 

27-05 

27-16 
26-31 
25-96 

34°7 

10  Sept.    2 

7 
8 

2! 
Oct.     4 

zi          25 

4-66 
4-71 
4'57 
4^5 
4-62 

4^3 

JO                    1.- 
52-8l 

54  26 
53-46 
53-87 
53-92 
53-56 

'9 
26 

i>-t  Ui 

r  j.  '6? 

33    '  l 
?  V7Q 

Z5 

0  93 

Mean 

-,.{,- 

c  A*c6 

A/r.  _  - 

74 

53  °> 

„ 

1  , 

3T  ^u 

JT  Vu 

20*25 

Mean 

54-62 

54'S6 

34-27           34-90 

3488 

1  2  Dec      8 

21             25 

1O*«D 

28          57 

r-,8 

Oyi'rr 

OT 

00 

A  C                  C*7 

3481 

8  Oct.     i 

21              24 

4-80 

24          i 

4-12 

39  3° 

5  I0 

• 

J475 

1  1   Nov.    3 
4 

10 

15 

16-35 

l6'21 

15-82 
16-22 

^*5 

4o            57 
21-39 

17-20 
20-72 
20-42 

22 

24 
29 

Nov.  14 

55 

4'35 
4-53 

4'55 
5-02 

Z5 
4-33 
2-96 
5-42 
3''7 

3489 
8  Sept.    4 
5 

21             25 

45-88 
46-30 

30             22 

30-50 
31-09 

22 

16-14 

2!  -08 

Meau 

4-63 

4-04 

'5 
16 

46-14 

*   12 
32-92 

11*17 

Mean 

16-15 

20'l6 

'9 

21 

457° 

i  '  '  1 
32-47 

3482 

21             24 

48           7 

c6'77 

Mean 

46-02 

31-71 

3476 

II    Oct.        2 

6 
\\ 

21 
34-02 

33'83 
34-11 

23 

37          53 

48-97 
47-26 

47-57 
j.7-68 

8 
ii 

12 
'3 

•T  VT 

15-34 

15-01 

15-36 

«5'33 

5U  /  / 
57'H 
58-99 

59-37 
59-06 

3490 
10  Sept.    8 

21             25 

5371 

38           5 

8-98 

*5 

Ui 

Mean 

«<*•••< 

58  29 

33  99 

47  87 

3491 

21              25 

38            o 

3477 

21 

23 

10         27 

3483 

13  Sept.    2 
6 

21              24 

*4'35 
24-26 

46           28 

28-43 
26-35 

10  Sept.    8 

55-00 

6-40 

9  Sept.  1  1 

49-65 

(5'-94) 
59-86 

'9 

24-25 

31-71 

1  > 
23 

•tV  iu 
49"52 

rn'C  t 

58-83 

CS'QO 

Mean 

24-29 

28-K; 

3492 

1  3    Oct      2  Q 

21             25 

r  -  -26 

33          20 

I  'O2 

28 
29 

50-16 
(47-62) 

5°  Vu 
57-60 

5875 

3484 

21              24 

46            36 

3' 
Nov.     i 

54-93 
54-99 

,-64 
i  -08 

.Mean 

49-81 

5879 

13  Sept.  19 

30-32 

5-48 

Mean 

55-06 

.-25 
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QroooibrldjM 

No.     ' 

Mean  It.  A. 
iSio'o. 

Mean  N.P.U. 
iSio'o. 

Groombridge 
No.     ' 

Mean  R.A. 
iSio'o. 

Mean  N.P.U. 
iSio'o. 

Grooinbrid'r(! 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Date 

1800+ 

East. 

West.. 

East. 

West. 

Date 
1860+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.. 

West. 

East. 

West. 

3493* 

6  Sept.    6 
8 

21 
26 
Oct.      I  2 

18 

19 
23 
Nov.     8 
7  Oct.    1  8 
10  Sept.    2 

7 
Nov.  30 
Dec.     2 
9 

J  6 
Mean 

2Ih 

97* 

9-87 
9-67 

26m 

S 

9'93 

9-58 
10-05 
979 

20" 

i8:oi 
18-91 
19-56 
18-16 

16-29 

17-81 
16-83 
19-23 
18-44 
17-10 

16 

19-30 
1923 
18-41 
20-36 
18-47 

19-02 

20-72 

3499 

9  Nov.  19 
26 

27 
Dec.     i 

5 

10 

Mean 

21" 
49-22 

49'44 

S 

49-I4 
49'44 
49'37 
49-3I 

47" 

26-72 

8' 

26-38 

26-57 
25-98 

3506 

13  Sept.  1  6 
19 

Mean 

2Ih 

55-17 
54-68 

28m 

46° 

8-49 
9-22 

25' 

54'93 

21 

58-16 

58-68 

28 

8-86 

46 

49'59 
49  '99 
52-33 

31 

3507 

13  Sept.    9 

16 
Mean 

49-33 
21 

49'32 

27 

55-30 
54'9] 
55-12 
54-97 

55H4 
55-06 

25-60 
39 

26-07 

8 

39H7 

3/59 
40-32 

39-55 
40-04 
40-48 

3500 
8  Oct.      i 

5 
9 

22 

24 
29 

Mean 

58-40 
21 

29 

77* 
7-62 

8-37 
8-02 

50-64 
14 

25 

5578 

54-69 
55'8l 

53^4 

3508 

8  Sept.    4 

3 

21 

Oct.     9 
Mean 

975 

21 

46-04 
4575 
46-39. 

975 
26 

18-03 

33 

5  5  '4° 

57-57 
58-30 

19-36 
17 

21 

12-71 
11-18 
1  1  -60 
11-09 

55-I3 

28 

11-37 
10-95 

6 

l6'20 

17-52 
14-65 

16-46 

39-9I 

33 

15-49 
15-13 
15-09 

3494 
13  Oct.    29 

3' 
Nov.     i 

Mean 

3501 

7  Sept.    6 
7 

10 

Oct.    26 

Nov.    8 
Dec.     3 

Mean 

21 

7-93 
29 

20-18 

20-39 

20-70 

20-43 

20-73 
20-56 

50 

54-68 

26 

7-67 
6-48 
870 
6-84 
6-82 
6-25 

3509* 

8  Nov.  14 

28 

30 
Dec.     4 

Mean 

46  o6< 
21 

26 

50-60 

50-79 
50-69 
50-94 

57-09 
45 

14 

38-05 
38-08 
38-13 

37-40 
36-97 
36-23 

36-66 

3495* 

6  Nov.  30 
Dec.    i  o 
1  1 
15 

21 
26 

7  Sept.  10 

12 

8  Dec.   16 
Mean 

1  1-65 
21 

11-16 

28 

21-05 
21-94 

16-21 
22 

15-24 

27 

(3365) 
43-21 

3502 

12  Nov.  10 

21 

Mean 

21 

55-I3 
54-40 

5471 
54'43 

20-50 
29 

33 

45-89 
(52-34) 

44-47 

7-rj 

a 

3510 
13  Oct.    29 

Nov.     i 
9 

Mean 

21 

29-39 
29-80 
29-57 
30-14 
2974 

21-50 
28 

20 

55-15 
55^6 

55'30 
55-82 
58-67 
54-48 

43-21 
0 

3503 

9  Oct.      8 
15 
23 
27 
3' 
Nov.  15 

Mean 

21 

5570 

55-59 
55-90 

50-76 
26 

37 

57-20 
56-80 

57-I7 

37-04 
14 

21 
1-66 

173 

0-30 

i'33 

2'45 
0-24 

30 

46-31 
10 

27-21 

27-78 

25-80 

26-64 
25-02 

25-71 

18 

3496 

14  Sept.  25 
Oct.     7 
13 

Mean 

35" 

9  Sept.    3 
1  1 

15 
23 
24 

29 
Mean 

2973 

21 

52-26 

21 

53^5 

54-06 
53-74 

28 

28 

53-92 

55-90 

51 

0-63 

29 

36-85 

22 

3504 

10  Nov.  30 

55-73 
21 

27 

14-86 

14-87 

15-34 
1478 

57-06 

22 

32 

37-62 
38-64 

36-43 

3497 

12    Oct.     31 

Nov.    7 

10 

15 
Mean 

1-29 
21 

6'oi 
6-51 

6-49 

30 

6-43 
6-47 
6-38 

26-36 
51 

60-26 

60-53 

60-03 

58-67 
61-51 

6oPO2 

3505 

12    NOV.   22 

Dec.     6 
8 
14  Nov.    6 
9 

12 
13 

Mean 

2 

36-62 
3975 
40-35 

3512 
10  Oct.    29 

3° 
Nov.    9 

25 
26 

30 
Mean 

21 

17-92 

14-96 
27 

51 
24-9! 

36-63 
24 

3498 

10  Nov.  26 

53-90        53-89 

35-24 

38-91 

6-34 

6-43 

60-27 

60-07 

LKDOKRS  OK  GHOOMBRIDOE'S  GUSBKVATIONS  OF  CIRCUMPOLAR  STARS. 
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Groomlii'idgu            Mean  R.  A. 
No.                       i  Sio'o. 

Mean  N.P.D. 
,    1810*0. 

Groombriilge 
No. 

Mean  li.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

Oroombridge 
No. 

Mean 
ill 

East. 

K.A. 
o'o. 

Mean  N.P.D. 

iSio'o. 

Dat'-                K  ... 
1800+ 

AVe»t. 

East. 

"West. 

Date 
1800+ 

East 

West. 

East. 

W«St. 

Date 
1  8oo-|- 

West. 

E:ISt. 

West. 

3513 

13   Nov.     i 
i  + 

Mean 

21" 

• 

I2'OI 
1179 

30m 

• 

33' 
41-42 

22' 

3520 

14  Sept.  25 
Oct.     7 
16 
23 

Mean 

21" 

13*43 

42-70 
|j-i6 

43-0-3 

30m 

37' 

22-03 

22'22 
20-15 
20-48 

28' 

3528 

9  Oct.    23 
12  Dec.     8 
«3 

Mean 

2I" 
6-57 

32ra 

a 

6-89 
7-38 

28' 

l6-32 

33' 

// 

1  6  89 
16-81 

1  1-90 

21 

,,-65 
11-30 
ii  -45 
ii  63 
11-44 

30 

41-4* 

46 
6-45 

7-38 
6-60 
6-47 
8-39 

9 

6-57 

21 

10-18 
10-54 
10-51 

10-95 
1079 

7-14 
32 

16-32 

51 

3I-I8 
30-43 
29-53 
29-03 
30-97 

16-85 
20 

3514 
I  I    Sept.  29 
Oct.      2 

'5 
«7 
19 

Moan 

43-10 

21 

48-35 
+8'55 
48-07 
48-47 

30 

21-22 

51 

29-76 
29-87 
34-30 
31-47 

20 

3529 

13   Sept.    2 
6 

9 
H 

17 

Mean 

3521 

13  B«pt.    2 
6 

9 
'4 

Mean 

11-49 

21 

26-97 
27-23 
27-34 
27-28 
27-48 

30 

7-06 

49 
60-64 
61-31 

60-30 

58-47 
61-09 

45 

48-36 

21 

49-34 
49-03 

49-24 

30 

31-35 

37 

8-98 
11-71 
7-84 

27 

10-59 

21 

12-56 
12-32 
12-62 
12*19 
12-17 

32 

30-23 

37 

25-07 
27  06 

30-13 
30-08 
28-89 

16 

3515 
ii  Oct.    23 

25 
Nov.    4 

10 

'5 
.Mean 

3522 

1  4  Sept.  2  5 
Oct.      7 
16 

Mean 

3530 

14  Sept.  25 

Oct.      7 
16 

23 
Nov.    3 

Mean 

49-20 

21 

19-52 
1972 
19H3 

3i 

19  81 
40-13 
19-63 

9-51 

36 

33-93 
33-06 

34-58 

48 

34-10 

3378 

3477 

3523 
9  Oct.  31 
Nov.  15 

'9 
Dec.     i 

5 
10 

Mean 

27-26 
21 

30 

30-23 

*9'99 
29-95 
29-89 
29-97 

60-36 
24 

7 

7-13 
5-64 
6-84 
6-80 
6-66 

12-37 

21 

18-47 
18-30 

32 

28-25 

46 

5i-39 
51-48 

24 

3516 

•12  Sept.    6 
8 
ii 

12 

13 

Mean 

3531 

II    Oct.        2 
15 

Mean 

19-56 
21 

19-86 

31 

40-09 
40-22 
40-15 
40-04 
40-29 

33-86 
41 

34'22 

3 

2772 
27-78 
27-02 
26-82 
28-17 

18-39 

21 

34-I4 
337* 
33-65 
33'9* 
33-94 

32 

5i-44 

46 

29'°3 
26-06 

27-15 

27-35 
26-63 

25 

3524 

10  Sept.  9 
26 
Oct.     4 
7 
13 

Mean 

21 

30-01 

30 

42-41 
42-48 
42-44 
42-28 
4*75 

24 

6-61 

4 

2  5  '43 
25-78 
28-43 
28-21 
26-12 

3532 

ii   Sept.  29 
Oct.      2 
15 
17 
'9 

Mean 

3517 
iz  Sept.    6 
8 

X 

13 

Mean 

21 

40-16 

31 
41*16 
41-31 

40 

*7'5° 

53 

27-55 
30-06 

3525 

10  Sept.    9 
Oct.      7 

Mean 

33-87 
21 

32 

44-43 
44-97 

27-24 
38 

29 

34-05 
36-05 

21 

4*77 
43-04 
43-05 

42-47 
30 

49 
15-58 
16-88 
1  5  '43 

26-79 
53 

3533 

9  Dec.     i 
5 

Mean 

3518 
ii  Oct.    23 

25 
Nov.    4 

Mean 

21 

50-23 
49-93 

41-24 
31 

33 

3375 
32-66 

28-81 
17 

3526 

13  Oct.    25 
Nov.    9 

Mean 

• 

21 

44-70 

32 

44-39 
44-44 
44-40 
44-56 

44-83 
44-42 

47 

JS'OJ; 

35 

2-85 

3-54 
5-63 

3-40 
2-32 
3-27 

4*  '9  5 
21 

30 

42-90 
42-61 
42-41 
42-70 
42-70 

15-96 
12 

54 
1  1-65 
10-14 
13-84 
11-73 
11-72 

50-08 
21 

31 

52-23 

52-27 
52-32 
52-68 

5^-33 
52-30 

33-21 
22 

37 

54-20 
53-65 

54-0° 
49-68 

5272 
54-I5 

3534 
8  Nov.  14 
•9 

21 
30 

Dec.     4 
16 

Mean 

3519 

12   Sept.  14 
Oct.     4 
8 

15 
26 

Mean 

3527 

12    Oct.     29 

3' 
Nov.    7 

10 
'5 

21 

Mean 

42-66 

11-82 

52-36 

53-07 

44-5' 

3-5o 
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Gi-ooml>ridg<; 
No. 

Mean  R.A. 
|glO*O. 

Mean  N.P.D. 
iSio'o. 

Groom  bridge 
No. 

Mean  R.A. 
iBio'o. 

Mean  N.P.D. 
1810-0. 

Groombridee 
No. 

Mean  R  A. 
1810*0. 

Mean  N.P.D.     1 
1810  o. 

Date 
i8oo-f- 

East. 

West. 

East. 

West. 

D..tc 
1800+ 

East. 

West. 

East. 

West. 

Date               „ 
1800+             Ea9t 

West. 

East. 

West. 

3535 

9  Oct.     6 

7 
8 

15 

23 

z? 

12    NOV.   22 
28 

Dec.     6 
8 
'3 

Mean 

2Ih 

a 

48-92 
49-40 
49-27 

49"'7 
49-32 
49-01 

32™ 

S 

49-04 
4877 
49-39 
49-57 

49'54 

28° 

20-67 
21-97 
19-82 
19-18 

«9'54 

20-82 

46' 

20-56 
20-58 
20-91 
21   89 
22'Og 

3542 
14  Nov.      9 

12 

'3 
Mean 

3543 

8  Oct.      5 
9 

22 

24 
29 

Nov.  28 
ii  Oct.    25 
Nov.     3 

4 
10 

'5 

Mean 

21" 

47-5° 
47-55 
47''  3 

33m 

a 

29° 

1-87 
4-32 

0-70 

18' 

3548 

7  Sept.    6 

7 

10 
12 

Oct.      3 
Nov.     8 
Dec.     3 

Mean 

2Ih 

I 

47-62 
49-08 
47-53 

34m 

47-35 
48-37 
4578 

3° 

17-72 

'5'4S 

17-02 

46' 

1  6  -60 
1591 
16-03 
16-38 

47-39 
21 

5673 

56-46 

56-03 
56-19 
56-30 

33 

56-26 
56-07 
56-41 
56-25 
56-14 
56-25 

2-30 
50 

12-58 

12-15 

1  I-I2 

9-66 
I  ,'65 

3 

8-46 
11-84 
10-39 
10-23 
10-28 
9-55 

48-08 

21 

54-93 
54'9' 
55-n 
55'-7 
55-07 

54-77 
54-85 
55-10 

55''7 

47-17 
34 

16-73 

49 

59-20 
56-21 

5778 
61-97 
58-91 
56-95 

54-33 
59-20 
58-60 

16-23 
48 

3549 
9  Sept.    3 
'5 
23 
24 
28 

29 
1  1  Nov.  10 

24 
Dec.     2 

Mean 

49-18 
21 

4-23 
4-08 
4-21 

4'39 

49-26 

33 

3-86 
4-18 
4-02 

4-03 
4-11 
4-22 

20-33 
33 

6l'O2 

60-90 
61-32 
6  1  -68 
60-58 
58-82 

21-21 

21 

60-36 
60-24 

59-96 

59^4 
60-13 

60-83 

3536* 

8  Sept.    5 

'5 
16 

'9 

21 

Oct.      i 
13  Oct.    25 

29 

3« 

Nov.     i 

»4 

>5 

Mean 

56-34 

21 

56-23 

34 

26-26 
26-27 
26-37 
26-22 

2575 
26-15 

11-43 
35 

10-13 

59 

18-12 
16-91 

I7-54 
18-63 
16-25 
I5-95 

3544 

12  Sept.    6 
8 
I  i 

12 
'3 

H 
Mean 

55-01 
21 

34 

56-29 

55'9° 
5570 
56-16 
56-30 

58-13 
3i 

6 

33  55 
3''65  1 
33  83 
32  65 
34-i8 

3550 

I  2    Oct.       1  5 

16 
26 

29 

Nov.    7 

Mean 

4-23 
21 

4-07 

33 

20*24 
20-23 
20-06 

60-72 
41 

60-  1  8 

10 

31-90 

32-09 
32-90 

3537 

10  Sept.  26 
Oct.      4 
13 

Mean 

21 

27-99 

27-92 

2778 
28-24 

26-17 
34 

33 

(4370) 
(32-94) 
38"44 
39'52 

17-23 
16 

21 

1-72 
1-94 
>-63 

56-07 
35 

29 

24'57 
23-44 
1961 

33  '7 

1 

3545 

13  Oct.    25 
29 

3' 
Nov.     i 

Mean 

3551 

14  Nov.    9 

12 
'3 

Mean 

21 

20-18 

33 

20-14 

20'II 

22 

32-30 

40 

7-00 
5'32 

3538 

12    Oct.     29 

31 

Mean 

176 
21 

2-41 
2-64 
2-45 

35 
2-56 

271 
2-48 

22-54 
48 

20-69 
20-96 
20-33 

25 
2095 
,9-96 
20-46 

27-98 

21 

30-19 

30-04 
30-12 
30-01 

34 

38-98 

51 

10-79 
13-30 
12-85 
12-57 

20 

3552 

10  Oct.    29 

3° 
Nov.    9 

23 

25 
26 

Mean 

3546 

13  Sept.    2 
6 

9 
'4 

Mean 

21 

22-95 
22-59 

20-13 

33 

37 

34-56 
29-56 

6-16 

27 

3539 

14  Sept.  25 
Oct.    1  6 

Mean 

30-09 

21 

45-04 
44^5 
45-05 
44-95 
45"'5 
44-98 

4477 
44-96 

44'79 

4477 
4488 

44'65 
44-48 

34 

12-38 

49 

11-24 
8-43 
975 
'2  35 
9-60 

9'°3 
10-01 
10-90 
10-54 

I0'02 
IC'44 
I2-37 
9-04 

2-50 

21 

21-52 
21-59 

2  I  -6  I 

21-57 
21-49 

2-58. 
35 

21-49 
20-98 
21-43 

2  ]  -;6 

20-66 

39 

25-95 
24-09 

25-80 
25-11 
25-83 

20-46  1 
40 

27  40 
26  27 
28-16 

*4'94 
26-21 

25-88 
23-+7 

"77 

21 

33-I9 
33-29 

33 

33-06 

33 

21-93 
25-49 

22 

3547 

9  Sept.    3 
'5 
23 
24 
28 
29 
Oct.      5 
1  1   Oct.    2  5 
Nov.     3 

10 

24 
Dec.     2 

4 
Mean 

47 

3553 

6  Sept.    6 

7 
8 

21 
26 
Oct.     12 

18 

23 
Nov.     8 
30 
i/e...      10 
1  1 

Mean 

3540 

13  Oct.    29 
Nov.    9 

Mean 

33^4 

21 

35-40 
35-21 
35-18 

33 

23-71 

5i 

7-25 
10-59 
11-17 

23 

3541 

13    Sept.      2 

16 

'7 

Mean 

35-26 

9-67 

44-88 

10-29 

21-56 

21-29 

25-36 

26-05 

LEDGERS  OF  GROOMBRIDGK'S  OBSKKVATIONS  OF  CIRCUMPOLAK  STARS. 
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Groombrulgo 
B 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  H.A. 

iSio'o. 

Mean  N.P.D 
iSio'o. 

Groomliriilge 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.F.I). 
1810-0. 

li     0  + 

Ea-t. 

West. 

East. 

West. 

Date 
1800+ 

East.          West. 

East. 

West. 

Date 
'  1800+ 

East, 

West 

East. 

West 

3554 

9  Oct.      8 

3' 
Nov.  19 
26 
Dec.     i 
5 

Mean 

2Ih 

28-23 
27-88 
28-59 

28-57 

35m 

28-46 
28-19 

38° 

19-12 
18-80 

19-45 
20-50 

34' 

M 

20-33 
19-22 

3561 

12  Sept.    8 
1  1 

12 

'3 
H 
Oct.      8 

Mean 

21"         37°> 

2-52 
2-60 
2-70 

2-93 
2-76 
265 

31' 

35 

44-64 
45-00 

44-62 

44-85 
44-86 

3567* 

6  Oct.    12 
18 

23 
Nov.    8 
30 
Dec.   10 
1  1 

Mean 

2Ih 

39m 

47-17 
46-96 
47-02 

41"        33' 

57:4i 

57-17 

56-74 
56-50 
56-87 
57-31 

28-32 

35 

19-47 

49 

3174 
30-53 
32-36 

34-99 
33-73 
32-69 
34-10 

3251 

19-77 

42 

2-69 

21          37 

2-87 
3-08 

29-85 
32-03 

19 

21 

47-05 

39 

51-06 
51-69 

38 

56-92 

45 
2-98 
4-27 

3555           21 

ii   Nov.    3     29-18 
24     28-89 
Dec.     2    28-98 
4   (28-48) 
13   Sept.  19     29-27 
Oct.     9    29-00 
it     29-16 
13    28-99 

3562 
13  Sept.    9 
H 

Mean 

"3568 

9  Dec.   10 
ii 

Mean 

2-98 

21          37 

14-09 
'375 
,4-21 
14-16 
I4-33 

30-94 
44 

0 

28-77 

27-47 
27-05 
26-15 

2677 

21 

58-34 
58-00 
58-22 

51-38 

39 

58-04 

58-20 
58-09 

29 

9-63 
10-39 
10-13 

3-63 

45 
10-70 

12-03 
11-15 

3563 
10  Sept.    8 

2! 
Oct.      7 
13 

Mean 

3569* 

7  Sept.  12 
Oct.  26 
Nov.    4 
Dec.    3 
9  Sept.    4 
5 

Mean 

Mean 

29-07 
21 

35 

44-42 
44-44 

32-83 

15 

5>'55 

52-18 

3556 
10  Oct.     4 
13 

Mean 

14-11 

21            38 

3174 
32-03 

31-75 
31-63 
31-87 
31  86 
32-22 

32-17 
31-92 
32-16 
32-54 
3I-93 

38 

14-29 
14-81 
12-24 
15-71 

I4-97 
13-24 
11-35 
14-91 

27-24 
36 

16-33 
12-80 
15.11 
15-69 

21 

27-80 
28-25 
28-21 
27-82 

44-43 
36 

33 
41-39 

45-02 
46-15 
44-64 

51-87 
7 

3564 

9  Sept.  1  1 
Oct.     6 

7 
8 

!5 

23 

Nov.  19 
26 
Dec.     i 
5 

10 

ii 
Mean 

58-19 

21 

12-48 
12-59 

58-11 
40 

10-05 

46 

54-55 
5173 

1  1-29 

3557 
13  Oct.  31 

„„._, 

'5 
Mean 

3570 

I  I  Oct.       2 

6 
Mean 

28-02 
21 

36 

28-25 

(29-55) 
27-90 
28-42 

44-30 
19 

32 

51-62 
54-28 
52-02 

5370 

12-54 
21 

27-63 

27-40 
27-26 

40 

17-36 

27-35 
27-51 

53-I4 
51 

19'34 
20-73 

55 

19-1  1 
19-36 

18-35 

3558 

12     X"V.    22 
28 

Dec.     6 
8 
1  1 

Mean 

3571 

10  Oct.  29 
30 
Nov.    9 

23 

20 

Mean 

3191        32-14 

21             38 

44'54 
44-56 

44-63 
44-68 

13-94 

47 

14-98 

48 

48-09 
48-04 
4703 
46  -96 
46  6  1 
46-12 

21 

40-45 

40-18 
40-00 

28-19 
36 

40-65 

4°"33 
40-42 

38 

33-40 

32-89 
35-44 

53-o8 
27 

3400 
36-08 
36-47 

3565 
8  Oct.    29 
Nov.  21 

28 
30 

Dec.     4 
16 

Mean 

21 

42-73 
41-84 

27-41 

40 
42-36 

41-96 

41-98 
42-18 

20  04 

18 

59-70 
59-29 

18-94 

32 

62-09 

60-80 
61-55 
60-24 

3559 
9  Oct.    31 
Nov.  1  5 

'9 
26 

Dec.     5 

10 

1  1 

Mean 

3572* 

7  Sept.  10 
Oct.  31 
Nov.    8 
8  Sept.  15 
16 

•9 
Mean 

21          39 

5-58 
5-29 
5-09 
5-90 
5-30 

19 

41-15 

43-77 
42-28 

47-I4 

33 

42-88 
43-60 

3566- 
6  Dec.   15 

21 

7  Oct.    18 
Nov.    9 
Dec.     6 

Mean 

40-14 
21 

40-37 

36 

5979 

34-26 
19 

26 

11-19 

14-07 

42-29 

21 

45-50 
4-5*67 

42-12 
40 

59-50 

Si 

46-23 
48-58 

61-17 
47 

3500 

12    N~OV.    22 

Dec.     6 

Mean 

3573 

10   Nov.  26 
Dec.    9 

Mean 

59-38 

12-63 

5-43         5-44 

42-40 

43-24 

.l*j'59 

47'4' 

2    B 
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L1-:  HOURS  OK  GROOMBKIDGE'S  OBSERVATIONS  OF  damaeOLXa  STAHS. 


Cr.oombrn.lfre 
No. 

Mean 
18. 

R.A. 

3"O. 

Mean  '. 
ill 

•r.p.D. 

o'o. 

Groombridi'e  I 
No. 

Mean 
181 

ILA.  . 

D'0.  0      • 

MeanN.P.D 
1810*0. 

Gioombri'lK*-' 
No.,. 

Mean 
ill 

R.A.  . 

3'0. 

Mefen.J 
iti 

s.P.U. 

o'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East. 

West 

East. 

West. 

3574 

10  Nov.  30 
Dec.    9 

i 

2Ih 

3^35 
38-55 

41"' 

a 

51° 

52:25 
53-26 

53' 

3582 

13  Oct.  1  1 
13 

2Ih 

54-66 
54-27 

42nl 

a 

36°           30' 

2-46 
2-83 

3590 

8   Nov.  14 

21 

28 

21" 

9 

43"' 

38"'4 
38-40 

38-J.l 

20° 

43' 

45-04 
45-89 

Mean 

38-45 

52-76 

Mean 

54-4-7 

2-65 

30 

Dec      2 

1°  4J 

38-98 

28-77 

4'  /  4 
41-88 

3575 

21 

41 

36 

29 

3583 

21 

42 

36              41 

4 

38-72 

41  30 
40-16 

13  Oct.  ii 

45*17 

37-52 

1  3  Sept.  1  7 

5874 

-R-£r\ 

14-02 
S-Ri 

Mean 

38-51 

42-68 

'3 

45  20 

3°  31 

'9 

Mean 

45"<9 

36-92 

. 

Mean 

58-67 

11-42 

3591 

21 

44 

24 

5 

3576 

8  Sept.  2  i 
Get.   i 
5 
9 

22 

21 

41 

49'!7 
49-68 
49-08 
49-27 
49-09 

30 

II 

10-39 
8-31 

8-58 
10-33 
8-82 

3584 

10  Oct.  13 
29 

3° 
Nov.    9 

23 

21 

14-02 

43 

14-12 
14-00 
14-21 
14-11 

51              20 

57-55 
55-02 
56-26 

55-85 
56-92 

9  Sept.    3 

15 
24 

28 
29 
Oct.      5 
6 

42-94 

43-03 
42-32 
43-46 
42-98 

43^3 
43-42 

22-24 

17-93 
24-86 
2O-IO 
21-32 
2I'IO 
24-88 

*4 

49^5 

9-36 

25 

14-13 

57-08 

Mean 

43-11 

21-78 

Mean 

49-26 

9-30 

Mean 

14-08 

14-11 

57-00      56-17 

3577 
10  Sept     8 

J 

Oct    4 

21 

42 

3-3° 
3-62 

3-59 

V4I 

41 

12 

18-07 
17-97 
18-19 

3585 
ii  Oct.  23 

25 
29 

21 

18-82 
19-01 
1877 

43 

4i           34 

34-70 
3i-33 
30-84 

3592 

1  1   Sept.  29 
Oct.      2 
6 

15 

17 

21 

45-42  - 

44-99 
44-80 
44-82 
45-13 

44 

42 
5-69 

373 
677 
6-36 

4'73 

27 

3-66 

TVT 

8 

vo6 

*T 

15-08 

18-87 

32-29 

Mean 

J.C-QI 

CM6 

)  T" 

Mean 

3'44 

16-69 

3586 

9  Nov.  1  5 

21 

19-08 

43 

38           ii 

10-20 

7  cm 

91 

A  A 

ylO 

3578 
9  Sept.  1  1: 

21 

17-94 

42 

40 

60-74 

21 

'? 

26 

Dec.     i 

19-26 
19-18 

18-97 

I  2  '06 

I4-72 
11-12 

OD9J 

1  1  Sept.  29 
Oct.      2 

54-29 

54'47 

44 

4s4 
24-61 

1997 

15 
*4 

17-97 
1773 

59'65 
63-85 

8 

19  17 
19-23 

8-06 

Mean 

54-38 

22-29 

28 
29 
Oct.    5 
7 

18-47 
18-30 
1  8  -oo 
(18-82) 

60-45 
60-01 
59-85 
6i-7j 

Mean 
3587 

19-17 
21 

19-12 
43 

12-33       10-13 
36            38 

3594 
1  1  Nov.    4 

21 
56-25 

44 

25 

1-77 

S-  T   1 

39 

Mean 

18-07 

60-90 

1  3  Sept.   i 
9 

25-14 
25-11 

36  60 
36-43 

22 

5°  °7 
56-98 

°  '3 
10-51 

3579 

21 

42 

51 

26 

H 
'9 

25-40 
25-41 

3&20 

3874 

Mean 

56-43 

7-14 

10  Nov.    9 
25 

36-03 

36-06 

29-58 

29-34 

Mean 

25-27 

37-01 

•2CQC 

21 

45 

40 

17 

Mean 

36-03 

36-06 

29-58 

29-34 

3588 

1  1    Nov.    4 

21 

27-31 

43 

25            42 
42-35 

10  Sept.    8 
26 

19-63 
20-13 

10-24 

8-43 

3580 
1  1    Sept.  29 

Oct       2 

21 

39-77 
70-87 

42 

46 

32-72 

59 

10 

24 
Dec.    i 

26-94 
27-24 
27g33 

42-90 
43-37 
43-40 

A    T    •*£* 

Oct.     4 

7 
8 

20-08 
19-88 
19-87 

11-54 
9-83 

1C 

40-11 

4> 
33-84 

4 

27-37 

Mean 

19-02 

I  O'O  I    1 

17 

40*  1  8 

2  2    C  1 

A/rtrt 

17 

5*  }y 

Mean 

27-24 

42-66 

Mean 

39'99 

33-39 

3589 

21 

43 

41                                      26 

3596 

21 

45 

29 

16 

'    358l 

1  3  Aug.  3  1 
Sept.    2 

21 

52-02 
52-09 

42 

37 

34-72 
34-86 

3 

10  Sept.    9 
ii     Oct.  23 

25 
29 

36-41 
36-I5 
36-32 

36-32 

48-68 
47-38 
47^5 
47-53 

12    NOV.    21 
22 
28 

Dec.     8 

- 

24-53 
24-80 

24-51 
24-65 

20-65 
20-52 
20-59 

20-97 

Mean 

52-06 

3479 

Mean 

36-29. 

36-32 

47-62                    48-68 

Mean 

24-62 

20-68 

LEDGERS  OP  GKOOMBKII>GK'S  OBSERVATIONS  OF  CIHCUMPOI  AR  STARR. 


Qmonsbijdge           Menu  R.  A. 
V  n.                      iSio'o. 

Mean  N.r.l). 

l8lQ'O. 

Qfootnbriilgc 
No. 

Muaii  li.A. 
iSio'o. 

Menu  N.l'.l>. 
igio-o. 

Urmmbtid"!! 
No. 

Mean  R  A. 
iSio'o. 

Mam  N.I?.D. 
i  S.io'0. 

Date 
1800+ 

East.         West 

East.         West. 

D.ite 
">i8oH- 

iKast        Wast. 

iEast|       'West. 

Date 
•  '180(3+ 

East. 

West. 

Bait. 

"  -We8t. 

3597 

7  Sept.    6 
7 

10 

Oct.      3 
Mean 

:  2ih        45m 

3  ''65 
28-97 

30-33 
30-34 

7°     ^5f>' 

*tf&3 

5'-32 

50-52 
50-09 

3604 

9  S.-pt.    3 
'5 

24 

28 

29 
Mean 

2Ih           46™ 

34'59 
34'5' 
34-35 
J5)33 
34-°4 

:24°        .  2' 

65-'5o 
(58-02) 
64-57 
62-05 
63-41 

1  36ll 

13  Aug.  31 
Sept..  2 
6 

9 
—14. 

:2ih 

15-07 

«5'3' 
15-31 
14-98 
.15-21 

48m 

• 

136* 

55'37 
54-85 
55-66 

(49-59) 
-54''  3 

,57' 

ii 

30-34      30-32 

21          45 

35-'7 

34  9» 

34-86 

35-15 

50-09      49-36 

35            5 
.5*-  1  8 
52-91 

52-93 
52-24 

34'56 

21             46 

40-92 
41-15 
40-86 
41-14 
41-17 

63-88 

36          53 

40-11 
41-32 

39"'  5 

40-08 

39-60 

Mean 

15-18 

121 

20-86 
-.20-82 
zi'47 
20-50.. 
20-95 

48 

55-00 

28 

52171 
51-86 

SJM-6 
-5o-'5 
53-9° 

16 

3598 

.12  Sept.    6 

s 

I  2 
'3 

Mean 

3605 

13  Aug.  31 
Sept..   2 
6 
9 
«4 

Mean 

3612 
13  Nov.  .-i  4 
15 

.-22 

..    _  27 
,.29 

Mean 

35-04 

21          45 
35-98 
35-94 
35*74 

35-77 

3O"O  I 

5^57 

1 

35            5 
33-95 

34'93 
32-33 
34-93 
36-1  1 

41-05 

21             46 

43-00 
43-24 
43-I4 
43  -o  5 
43-55 
43'*3 

40-05 

34          40 
46-17 

.••47-93 
47-28 
49-84 
47-30 
47-54 

20-92 

21 

25.68 
25-96 

2575 
25-47 

48 

52-42 

!28 

.43-12 

45-69 

437* 
40-48 

H 

17  i 

3599 

12  Sept.    6 
8 

;: 

13 

Mean 
3600 

12    Oct.      l6 

26 
29 

3' 
Nov.    7 

Mean 

3606* 

8  Sept.    4 
5 
'5 
16 

'9 

21 

Mean 

3613 
.1  3.  NJcm_i  4 
15 

22 

29 

,  Mean 

25f72 

:  21 

3  1  -oo 
31-03 
30-54 

48 

+l«  5 

36 

11-04 
1038 
9^5 

43 

35-89 

21          45 

53-33 
55-09 
53-45 
~31*55 

53-27 

34-45 

36              12 

28-39 
27-82 
28-07 

2974 
28-7-f 

43-20 

21            46 

50-24 
50-49 
50-02 
50-27 
50-21 

•  47-68 

25          59 

(19-04) 

25-95 
23-67 
25-30 
26-27 

3614 

13  AUK.  3' 
Sept.  1  6 

'9 

Mean 

3607 
ii  Nov.  10 

22 
24 

Dec.  .  2 
4 

Mean 

30  86 
21 

48 

36-86 

36-59 
36-80 

10  46 
19 

0 

3175 
30-26 

28  88 

3615 
12   Sept.,  8 
'3 
H 

Mean 

53'34 

21          45 

59-50 

59-38 
59-02 

59"36 
59-55 

18-5^ 

35          5i 
1-82 
3-66 
3-01 
3-83 

5-22 

50-25 

;  21         46 

52-31 
5170 
52-03 

5  2.  'DO 

5  ''94 

25-30 

25            8 

13-36 
13-29 
13-50 
12-95 
'"'33 

3601 

12  Oct.    16 
26 
29 

3i 
Xov.    7 

Mean 

3008 

r  4  Sept.  2  5 
Oct.     7 
16 

23 
Nov.    3 

Mean 

21 

36-75 

48 

37-5° 
38-18 

37-6o 

29 

30-30 

24 

53-23 
54-01 

52-8J 

36l6 

12    Oct.     29 

Nov.  20 

21 

Mean 

52-00 
21           47 

ll'I2 

i  no 
1  1-40 

1  1-27 
10-84 

12-89 

28            10 

48-37 
49-62 
49-11 
51-84 
5084 

59-36 

21          47 

16-16 
15-40 

3-51 

19           7 

33  39 
31-50 

3609 
13  Nov.  14 
'5 

22 
27 
29 

Mean 

21 

47-97 
48-02 
48-54 
48-16 
48-24 
48-30 

47-90 
48-47 
48-27 

47'9' 

48-03 
48-24 

3776 
48 

37 

17-00 
17-87 
17-36 

'5'37 
17-31 
16-86 
18-61 
.7-16 
15-98 
16-03 
14-44 
'"34 

53-37 
39 

3602 

12  Sept.  14 
Oct.    1  5 

Mean 

3617 

9  Sept.  23 
Oct.      5 
6 
Nov.  15 

'9 
26 
1  3  Oct.    1  3 
25 
29 
3i 
Xov.     i 

'9 
Mean 

15-78 

21            46 

30-03 
30-03 
30-25 

30-02 

32-45 

26          10 

8-29 

9-58 
9-69 
9-46 

11-15 
21          47 

:52'70 

55-55 

53'°4 
53-00 
53-00 
5*196 

49-96 

43          26 

43-84 
4>'94 
42-97 

42-57 
4073 
42-80 

3603 
1  1    Xov.  i  o 

24 
Dec.     2 

4 
Maan 

3610 

9  Sept.  1  1 
Oct.     7 
8 
'5 
23 
3' 

Mean 

30-08                        9-26 

53-04 

42-48 

48-I7 

16-69 

3602.   The  R.A.  of  this  star  in  the  original  catalogue  was  set  down  im  too  small.     It  was  found  that  the  observation  on  Sept.  14  was  correct, 

Imt  that  on  Oct.  15  was  im  too  small. 


196 


LEDGERS  OF  GROOMBRIDGE'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridee 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.  P.O. 
iSio'o. 

Groombridee 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o, 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.        West. 

East. 

West. 

36l8 

9  Oct.   23 
ii  Oct.   17 

23 
25 

Mean 

2Ih 

5376 
53>8 
53-68 
53-54 

48™ 

a 

43° 
44'99 

43-93 
47-30 
45-70 

25' 

3626 

10  S.-pt.    8 

9 
26 
Oct.     4 
7 

Mean 

21" 

I 

21 

'5  '49 
15-60 

15-27 
15-63 

15-05 

5<>m 

12-57 
12-99 
12-98 

12-86 
12-85 

12-85 
50 

40° 

24' 

47:25 
41-66 
44-58 

45->4 
4371 

3033 

9  Nov.  15 

'9 
26 

27 
Dec.     i 

5 
Mean 

2jh             5jm 

I7-8l 

18-10 

17-77 
17-41 
18-04 
17-97 

27° 

35/:oo 

35-99 
37-94 

16' 

34-33 
34-69 
35-25 

53-62 

21 

5-10 
5-11 
5-21 

5-02 

49 

45-48 

43 

51-00 
48-64 
(42-01) 
53-83 

43 

43-02 
46-74 
43-67 

43^5 
40-96 

44-67 
28 

3619 

9  Oct.    15 
ii  Oct.    17 
23 
»5 

Mean 

17-89       17-81 

21               51 

31-18 
31-18 

36-31 
29 

34-76 

36 

26-62 
29-46 

23 

3627 

9  Sept.  1  1 
Oct.    31 
ii  Oct.    17 

'9 

23 
25 

Mean 

3634 

12  Nov.    7 
20 

Mean 

5-11 
21 

49 
1  8-06 

17-73 

51-16 
19 

17 

8-25 

7-80 

31-18 

21               51 

55-22 
55-07 
55-47 
55-39 
55-27 

25 

37-15 
35-20 

35-63 
35  01 
34-58 

28-04 
18 

3620 

12  Sept.  14 
Oct.    15 

Mean 

3035 

14  Sept.  25 
Oct.      7 
16 

23 
Nov.     3 

Mean 

15-40 
21 

19-91 

50 

"975 

2O'IO 
I9-85 

43-67 
47 

11-58 

45 

7-92 

9-93 
8-82 

3628 

i  o  Oct.    1  3 

3° 
Nov.    9 

23 
Mean 

21 

17-90 

49 

39-58 
39-4* 
3975 
39'55 
39-27 

39'43 

29 

8-03 

21 

26-01 
25-08 
23-04 
25-11 
25-92 
25-11 

3621 

12  Oct.    1  6 
26 

*9 
3i 

Nov.    7 

10 

Mean 

55-28 

21               52 

7-36 
7-27 

7^4 
7-41 

35-51 

24 

40-67 
42-18 
39-36 
40-18 

52 

3636 

14  Sept.  25 
Oct.   16 

*3 
Nov.     3 

Mean 

19-91 
21 

2I'OO 
20-69 
2O'8o 
20-83 
20-76 

19-90 

50 

11-58 

25 
28-11 

30-95 
30-35 
30-13 
32-14 

8-89 

10 

3629 

1  4  Sept.  2  5 
Out.     7 
16 

23 
Nov.     3 

Mean 

21 

39-88 
39'i8 

39-50 
49 

37 

3i-47 
30-39 

25-05 
28 

3622 
1  3  Oct.    29 
3i 

Mean 

7'37 

21               52 

19-63 
19-41 
19-60 
19-32 
19-19 

40-60 

24 

53-56 
51-91 

51-78 

5>'39 

52-87 

44 

3037 

14  Nov.    6 
9 

12 

13 
21 

Mean 

20-82 

21 

29-76 
29-47 

So 

29-77 
29-81 

30-34 
47 

50-45 
48-98 

39 

51-66 
49-66 

39-53 
21 

58-23 

49 

58-22 
58-50 
58-19 

30-93 
47 

5877 

40 

57-03 

59''3 
56-72 

3630 

10  Oct.    13 
29 
Nov.  23 
25 

Mean 

3623 

10  Oct.    29 
30 
Nov.    9 
25 

Mean 

19-43 

21              52 

26-87 
26-42 
26-32 
26-26 

52-30 

41 

58-13 

60-98 
60-79 
60-  1  1 

46 

29-62 
21 

29-79 

50 

29-80 

29-92 
29-97 

49-72 
17 

50-66 

ii 

47-10 

45-5° 
45-44 
47-29 

45-57 

3638 

1  1   Sept.  29 
Oct.      2 
6 

«5 

Mean 

58-23 

21 

0-67 
0-76 

58-30 
50 

5877 

37 
21-40 

18-55 

57^3 
26 

3631* 

8  Sept.  2  1 
Oct.      i 
5 
9 

22 

Mean 

3624 
13  Oct.    29 
3' 

Mean 

0-72 
21 

50 

12-58 
11-59 
10-62 
u-68 
11-57 

19-98 
18 

54 

24"34 
23-43 
24-81 
24-69 
23-33 

26-47 

21              52 

31-84 
31-72 
32-00 

3>73 
32-00 

6o'oo 

24 

60-85 
58-72 

57-05 
57-11 

56-93 

45 

3625 

12  Sept.    6 
8 
ii 

12 
13 

Mean 

3639 

14  Nov.    6 
9 

12 

13 
21 

Mean 

21 

29-90 

50 

47-36 
47-37 

40 

46-18 

20 

28-12 
25-61 

3632 

10  Sept.    8 
9 

Mean 

ir6i 

24*12 

47'37 

26-87 

31-86 

58-13 
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Groombridge 
No. 

Mean  R.A. 

iSio'o. 

Moan  N.l'.D. 
iSio'o. 

Groombridge 
No. 

Mean  R.A. 
i8io'b. 

Meau  N.P.D. 
1810*0. 

Grooinbridge 
No. 

Mean  H.A. 
iSio'o. 

Mean  N.P.D. 
18100. 

Date 
1800+ 

East. 

West. 

East 

West. 

Date 
1800+ 

East. 

West. 

East,         West 

Date 
1  800  + 

East. 

West 

East 

West. 

3640 

I  1    Sept.  29 
Oct.         2 

6 
'5 

Mian 

21" 

8*12 

7'57 
77* 

7-71 

53m 

I 

41° 

2  5  -"2  9 

25-59 
26-44 
25  86 

51' 

3649 
13    Sept.  14 

'9 
Mean 

21'' 

8-34 
8-66 

54"' 

* 

36°        45' 

7-28 
1-67 

3656 

12    Oct.     29 

Nov.    7 

21 

Me-in 

21" 

• 

55m 

34-72 
34-24 
34'5° 

29° 

ax' 

23-36 

23-56 
23-06 

8-50 
21 

54 
25-18 
24-64 

4-48 

46           34 

14-40 
16-00 

21 

4'73 

34H9 

55 

42-24 
42-43 
42-35 
42-33 
42-27 

32 

49-46 

23-33 

54 

48-00 
46-24 
46-1  1 
46-89 
47-87 

778 

21 

8-47 
8-74 

53 

25-80 

36 

4-96 
4-42 

50 

3650 

10  Sept.    9 
Oct.     4 

Mean 

3657 

8  Nov.  19 
30 
Dec.     2 
16 
18 
9  Sept.    3 

Mean 

3641 

13  Sept.    z 
'9 

Mean 

21 

43-08 
42-85 

42-75 

24-91 
54 

15-20 

36           54 

57-27 
59-96 
61-67 

8-61 
21 

53 
12-09 
12-13 

12-48 
12-19 

4-69 
20 

14 
38-45 

40-I  2 
4I-27. 
39-59 

3651 
13  Sept.    2 
Oct.    ii 
3' 

Mean 

3652 

8  Sept.  2  1 
Oct.      i 
5 
9 

22 
29 

Nov.  14 
Mean 

3642 

1    I  2    <  >c.-t.      1  6 

26 
29 

Nov.    7 

Mean 

3643 
13  Aug.  31 
Sept.    6 
'4 

Mean 

4'73 

21 

42-93 
43-01 
4361 
42-92 

42-32 
55 

49-46 

32 

52-91 
52-46 
52-40 
52-17 

47-02 
5i 

3658 

9  Oct.     5 
6 
7 
'5 

Mean 

42-89 
21 

54 

5375 
537° 
5374 
537" 
53-68 

53-49 
54-00 

59-63 

38             i 

4873 
49  ii 
49-64 
49-90 
49-38 
49-84 

49-34 

21 

15-60 
15-48 
16-03 

12-22 

53 

3* 

60  21 
60-38 
57-18 

39-86 

47 

43-12 

21 

43-58 
43H3 

55 

S1^ 

46 

3  '-84 
35-03 

15 

3659 

1  1   Nov.    4 

10 

Mean 

15-70 

*  21 

17-66 
17-89 
17-80 
17-69 
17-80 

53 

59-26 

28 

40-45 

37-83 
34-98 
3675 
37-33 

12 

3644 

14    NOV.   22 

Dec.     4 
6 
>5 
'9 

Mean 

43'5' 
21 

55 

57-17 
56-88 
56-75 

57-04 
57-09 

56"55 

57-47 

33-44 
15 

54 
45-80 
44-18 

44H4 
44-36 

44-46 
41-82 
45-22 

21 

57-06 
56-88 
57'04 

5372 

54 

57-3' 
57-21 

57-3I 

49-42 

48             5 

58-32 
56-83 
58-29 
58-46 

55-29 
5673 

3660 
12  Oct.      8 

'5 
16 

26 
Nov.  1  5 

21 
22 

Mean 

3653      , 

10  Oct.  29 

30 
Nov.    9 
23 

25 
30 

Mean 

17-77 

21 

*3-84 

2  3  '97 
23-26 

Z3-57 

53 

37-47 

35 

19-81 
19-71 
18-80 
16-34 

53 

3645 
1  3  Nov.  1  5 

22 

27 

Dec.   15 
Mean 

21 

'77 
''33 

56-99 
56 

24 

50-05 
51-15 

44-33 
49 

56-99 

21 

58-67 
58-80 
58-48 
58-65 
58-46 

57-28 
54 

56-83      57-81 

28           25 

27-56 
26-71 
23-10 
25-48 
26-30 

3661 
13  Oct.    n 
'3 

Mean 

i 

3654 

14    NOV.  22 

Dec.     4 
6 

'5 
'9 

Mean 

23-66 

21 

4676 

21 

53 

54 

2-18 
1-89 

'79 

2-05 

I-45 

18-67 

28 

57-76 

ii 

8 

20 

58-84 
59-66 
59-98 
59-64 
61-51 

3646 
14  Dec.     4 

''55 

21 

971 
9-03 
9-61 

56 

50-60 

46 

27-58 
25-18 
26-68 

ii 

3662 

1  1    Nov.  i  5 
Dec.     4 

5 

Mean 

3647 

58-61 
21 

17  61 
17-22 

('7-89) 
17-20 
17-32 
17-06 

55 

25-83 

46          15 

43-89 

4563 
46-01 

46-33 
45''3 
45-93 

3655 
1  1   Nov.    4 
10 
•5 
24 
1  >ec.     2 

4 

Mean 

3648 

12  Sept.    6 

•3 
Mean 

9'45 

21 

I  1-38 
1I'2I 
lO-gl 

56 

26-48 

46 
30-63 

3^33 
29-91 

19 

3663 

ii   M  ov.  15 
Dec.      2 

4 

Mean 

1-87 

59'93 

17-28 

45-49 

II-I7 

30-96 

3647.  Tliis  number  is  1.  ft  Wank.      It  has  been  assumed  that  the  clock  times  recorded  on  1810  Oct.  4  were  3o»  in  error  and  that  the  observati-  n  on  thut 

day  was  really  one  of  3650,  as  the  N.P.D. 'a  agreed. 
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Groombridge 
•  No. 

Meau  H.A. 
iSio'o. 

Jlcan  N.P.D. 
i  Sio'o. 

Groombridge 
No. 

ik-au.H.A. 

1810-0. 

Mean  N.P.D.   i 
18.10-0. 

Uniombridi:- 
-No. 

Mean  K.  A. 
iSjo'o. 

Mean  NJ'.U. 
18  lo'o. 

,-Dute 
1800+ 

East. 

West. 

East. 

1  West. 

,  Date 
1800+ 

:  East.  • 

WfSt 

East. 

,,Date 

1800+ 

Kist.        West 

;  East. 

West. 

3664 

10  Sept.    8 

9 
26 

Oct.     4 

7 
1  1  Nov.  24 
Dec.     5 

Mean 

2Ih 

8 

24-41 

2477 
25-22 
24-88 
24-59 
24-71 
24-79 

46° 

18-99 
18-21 

34' 

20-67 

18-58 
18-35 

20-40 
18-89 

3670 

9  Nov.  27 
Dec.      i 

5 
8 
10 
1  1 

M<-an 

2Ih 

n 

57m 

43-02 

42-95 
42-98 

43-05 
43-04 
43-05 

31° 

6 

15-01 

'3'95 
12-92 

14-87 
14-89 

3676  contd. 

9  Nov.  15 

-9 
26 

Mean 

2Ih            58m 

9                                  B 
I   1-69 
12-13 

I  I  "QO 

27° 

4-24 

7-56 
7-73 

48' 

I  I  "Q  I 

21               58 

•4-53 
14-60 

6-I3 

46 

62-20 

27 

3677 
1  1   Dec.     2 
H 

Mean 

21 

44-63 

44-49 
44-35 

43-02 
57 

24 
14-41 

H-37 
12-94 

(8-04) 

16-00 

14-20 
5i 

21 

28-64 
29-1  1 

28-95 
28-83 

2477 

56 

18-60 

17 

22-29 
22-82 
24-84 
24-30 

19-38 

43 

3671 

13  Sept.    6 
9 
'4 
Oct.    ii 

'3 
Mean 

3665* 

7  Oct.    1  8 
26 

Nov.    4 
Mean 

H'57 

21               58 

17-70 
17-85 
I7-54 
1774 
17-58 

60-37 
26 

41-05 

42-59 

44-98 
41-22 
40-91 
41-82 

42-39 
42-17 

41-40 
41-12 
41-67 
41-87 

17 

42-68 
42-46 
41-27 
42-88 

43-74 
42-20 

43'H 
43-18 

4394 
42-03 
42-84 
43-60 

3678* 
6  Oct.    19 

Nov.     8 

9 
20 
Dec.   10 
7  Oct.      3 
8  Sept.    4 

5 
10 

'5 
16 

-9 
9  Sept.    3 
1  1 

23 

24 
28 
29 
Oct.     5 
6 

7 
8 

'5 
23 
27 
3' 
13  Dec.   15 

Mean 

44-49 

21 

44-69 

4474 
44-74 
44-62 
44-84 
4473 

57 

13-68 

44 

27-71 
25-76 
24-67 
24-48 
25-87 
27-60 

10 

28-89 

21 

34-75 

34'ZI 
34-86 

34'39 
34-48 
34-12 

56 

36 

lO'OO 

8-40 
12-60 
8-30 
12-13 

10-75 
10-57 
10-82 

10-22 

2 

3672 

1  4  Nov.    6 
9 

12 

13 
21 
22 

Mean 

3666 

13  Nov.  15 

22 

Dec.   1  2 

15 
14  Sept.  25 
Oct.     7 
16 

23 
Nov.    3 

Mean 

4473 

21 

0-42 
0-40 
0-15 
0-28 

58 

26-02 

39 

4-40 

4'49 
4-89 

13 

3673 

14  Nov.    9 

12 

13 

21 

Mean 

34'42 
21 

56 

55-4° 
55-04 
54'49 

54-95 
54-63 

10-42 
10 

35 
51-13 

52-55 

5'  '74 

50-96 
52-03 

3667 

12  Sept.    6 
8 
1  1 

12 

'3 

H 

Mean 

0-31 
21 

58 

•86 
75 
•9° 
•45 
•80 

74 

474 
31 

3 

779 
6-14 

6-58 
6-72 
7-21 
8-41 

3674 

9  Nov.  27 
Dec.     i 

5 
8 
10 
1  1 

Mean 

21 

6-30 
6-27 

583 

7-32 

57 

25 

40-34 
4-'32 

4-"59 
41-23 

51-62 
4 

17-68 

21              58 

zi'13 

20-82 
20-96 
21-04 
21-32 

21-12 

42-12 

45 

23-39 
23-06 
23-14 
23-05 
22-87 
23-75 

42-83 
54 

3668 

1  3  Oct.    1  1 
29 

3' 

Nov.  14 

Mean 

3679 
1  1   Sept.  29 
Oct.      2 
6 
•5 
17 
'9 

Mean 

21 

10-14 
9-88 
9-42 
9-61 
9-68 
9-83 

1-92 
58 

45 

28-33 
29-00 
28-26 
30-09 

27-55 
28-98 

7-I4 
48 

3675 

I  l    Sept.  29 
Oct.       2 
6 

15 

'7 
'9 

Mean 

6-43 
21 

25-48 
25-56 

57 

2573 

2539 
25-67 

25-50 

41-12 
43 

u'48 
10-25 

10-68 
10-50 
12-18 

10-07 

2P07 

21               58 

25-20 
25  18 
25-07 
25-10 
2477 

23-21 

42          41 

2399 
20-19 
21-79 
25-82 
22-19 

3669 

10  Oct.    13 
29 
30 
Nov.    9 

23 
Mean 

3680 

14  Dec.     4 
6 

15 
'9 

20 

Mean 

9-76 
21 

12-30 
11-81 

58 

28-70 

27 

5'54 
6-86 
4-86 

48 

3676 

9  Oct.    23 

3' 

25-52       25-57 

10-87 

10-86 

25-06 

22-80 
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po'nidgt 

No. 

M..MM  K.A. 
iSio'o. 

Mean  N.I'.D. 

tiroombriage 
No. 

M-au  R.A. 
iSio'o. 

Mean  X.P.D. 

18100. 

No.  l< 

Mean  R  A. 
1810-0. 

Mean  N.I'.U. 
iSio'o. 

Dat 

•Soo+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

East.     '    West. 

East. 

West. 

Date 

1800+ 

East 

West. 

E,.st. 

West. 

1 

3681 

11     a-l.     23 

N   v.    4 

10 
22 

Mean 

2Ih            ggn, 

3  '74 

3'73 
3'73 

3''56 

45°        4tf 

a                a 

22.  I  O 
21-29 
22-15 
19-92 
21-92 

21-88 

3688 

13   Oct.    25 
Nov.     I 
'4 

Mean 

2lh       59m 
52-56 
52-65 

25' 

33"o7 
3445 
33-79 

16' 

3695 

12  Nov.  24. 
Dec.      8 

Me  in 

22h 

I™ 

53'9° 
53-70 

29* 

15-41. 
'7-59 

22 

53-80 

2 

15  25 
15-63 

29 

16-51 

50 

47-'4 
46-63 

32-45 

21           59 

51  12 
51-46 

Si-75 

3377 
37 

46 

30-07 

3''57 
32-65 

3696 

12    NOV.   21 

24 

Mean 

3689 
1  2   Sea.  1  1 

12 

14 

Mean 

21 

58 

44^4 
44'59 
44-79 

21-54 
29 

34 

59-96 

59'3  ' 
61-13 

3682 

12    Oct.     29 

Nov.  15 

21 

Mean 

22 

'5  "44 

2 

22-71 
22-62 

22   30 
22'10 
22-40 

29 

46-89 

40 

46-41 
44-02 
46-28 
47-26 
43-82 

3697 

12    Oct.     29 

Nov.  15 

22 

28 

Dd^.     6 
Mean 

5'  "44 
22                0 

24-55 
24-09 
24-72 

37 

3  ''43 

36 

59'°3 
6  1  40 
63-60 
62-31 
62-84 
61-78 

21 

0-89 
0-70 
0-88 

4477 
59 

25 

59-68 
57-80 
59-43 

60-13 
19 

3690 

I  2    Sept.  I  I 
12 

'4 
OcU      8 

15 

16 

Mean 

3633 

1  3  Xov.  15 
20 

22 

Mean 

22 

2*'43 

2 

36-90 

37-o8 
37-28 

29 

4>-s6 

54 
(18-09) 
23-30 
26  23 
26-20 

3698 

12  Nov.  15 

21 
28 

Dec.     6 
Mean 

0-82 

21 

2-68 
1-51 

2-44 

59 

58-97 

25 

56-35 
57-29 
54-49 

10 

24-42 

22               0 

46-00 
4629 
46-23 
46-30 
46-23 
46-48 

32 

61-83 

4 

60-54 
59-70 
59-92 
60-38 
58-60 

3684 

13  Oct.    25 
Nov.    i 
'4 

Mean 

3691 
8  Oct.      5 
9 

22 
24 

Nov.  14 
'9 

Mean 

22 

37-16 
3 

2  -O2 
1-93 

1-86 
2-16 

43 

25-24 
0 

61-93 

(57-64) 
63-12 
(66-65) 

3699 

10  Sept.    9 
26 
Oct.     4 
'3 

Mean 

2-21 

21 

59 

14-86 

I4-57 

1478 

14-49 

56-04 
28 

21-35 
19-30 

8 

18-31 
17-87 
17-21 
18-58 

3685* 

8   Xov.  30 
Dec.     2 
16 
ll 

9  Sept.  15 
28 

Mean 

46-26 

22               I 

10-47 
10-99 
10-55 
10-86 
10-65 
10-57 

42 

59-76 
59 

34-02 
33  ii 
33-62 

"3  A  '  oO 

22 

10-56 
10-63 
10-62 
10-55 
10-84 

1-99 

3 

10-65 

47 

2-68 
4-26 
1-03 
2-97 
1-25 

62-53 

54 

1-28 

3692 

10  Sept.    8 

9 
26 
Out.      4 
7 
'3 

Mean 

3700 

10  Nov.    9 
23 

25 
26 

Dec.     9 
'4 

Mean 

21 

17-77 

«775 
17-67 
18-67 

l8'02 

18-21 

14-68 
59 

20-32 

28 

2987 
3078 
30-26 

32-02 
31-22 

17-99 
38 

3686 

9  Sept.  29 
Oct.      5 
6 

7 
8 

'5 
Mean 

10-68 

22                I 

16-47 
16-31 

34 

^  4-"  sO 

20 

5672 
54-30 

10-64 

22 

11-17 
10-73 
I  o'6o 
11-28 
10-71 

10-65 
3 

2-44 
18 

(59-07) 
63-01 
64-08 
65-34 
65-25 

1-28 

3693 

12    Oct.     15 

26 

Mean 

3701 

13  Oct.    31 

Nov.     I 
8 

'5 

20 

Mean 

16-39 

22                I 

53-81 
53-98 

5375 
54-09 

47 

33-82 

34-64 
34-81 

37'H 

33-54 

55-51 

44 
33-45 

18-01 

21 

31-21 
31-04 
31-00 

3073 
31-10 

59 

30-94 

39 

4-87 
2-74 
373 
0-96 

7 

3694 
10  Nov.    9 
23 
25 
26 
Dec.     9 

'4 
Mean 

10-90 

22 

36-80 
36-63 
36-30 
36-40 

3 

64-42 

18 

24-65 
24-19 

26-71 
28-42 

33 

3687 
14  Nov.    6 
9 

12 

'3 
21 

Mean 

3702 

13  Oct.    31 
Nov.     i 
8 

«5 

20 

Mean 

31-02 

3-00 

53'9°       53-52 

3479 

33-45 

36-39 

25-99 
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Groombridge 
No.     ' 

Mean 
1*1 

R.A. 

O'O. 

Mean 
181 

>i.P.D. 

o'o. 

Groombridge 
No. 

Mean  R.A. 
1  810-0. 

Mean  N.P.D. 
1810*0. 

Groombridfrc 
No. 

Mean  R.A. 
18100. 

Mean  N.P.D. 
1810*0, 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.         West. 

i 
.  East.         West. 

Date 
1800-}- 

Enst.         West. 

East.         West. 

3703 

8  Nov.  30 
Dec.      2 
16 
18 
9  Sept.  1  1 
15 

22" 

s 

47-82 
47-60 

4771 
47-87 
48-00 

4775 

40° 

42-33 
44-55 

& 

41-70 
41-09 
42-18 
42-5I 

3709 

7  Sept.    6 

10 
1  2 

Oct.      3 
Dec.     3 

22h              4m 

«                              8 
31-21 

32-52 
31-32 

8°              2' 

5408 
52-36 

53-66 
57-65 
54-98 

3716* 

9  Oct.   23 

27 

Nov.    1  5 

19 

27 

22h                  jjm 

44-23 
44-49 
44-54 

44-07 

44-31 

51'         13' 

26-72 

25-39 
26-33 
25-26 
28-26 
24-1  1 

Mean 

47-71 

47^3 

43-44 

41-87 

Mean 

3I-57                32-12 

55-43       53-20 

Mean 

44-26        44-31 

26-39      24-11 

3704 

9  Sept.  28 
29 
Oct.      5 

7 

22 

3-50 

3-29 
3-62 
,-87 

4 

26 

33-I4 

48 

3710 
13  Sept.  19 

22               4 

40-79 

35          40 

0-80 

3717 
n  Oct.    23 
25 

22                6 

•04 
•28 
•c6 

45           29 

53-60 
52-80 

8 
15 

i  °l 
3-85 
3-96 

34  52 
34^9 
35-40 

37" 

22                4 

16           ii 

29 
Nov.     4 
10 

1  C 

5° 
•13 
•30 

*5Q 

5  '  7° 

52-27 
52-82 

Mean 

1-6% 

d 

47  52 

44  6  1 

1  D 

34  l2 

47  oo 

43  °5 

47  52 

45'57 

52-42 

3705 

10  Oct.     7 

22 

4 

•2  "AQ 

38 

37 

13 

47  J9 
46-92 

45  89 
45-02 

29 
1  1   Sept.  20 

3-70 

J   tV 

3-83 

14-86 

15-93 

Mean 

47-24 

44-83 

3718* 

-    Oof       T  8 

22                 6 

18           35 

Ojt.     6 
15 

/  V 
3->3 

i  5-10 
15-80 

3712 

22              4 

rS-i  S 

34            6 

26 

Nov.     4 

7-80 

7-33 

7-r>7 

35-65 
35-82 
35-32 

Mean 

3H4 

3-66 

15  25 

15-20 

Oct.    8 

58-3. 

-o._  r 

Til 

9 

12 

Finn               £ 

7  °7 

36  09 

35-78 

'5 

16 

58  25 

q^q 

7  59 

34  7** 

3706* 

6  Sept  26 

22 

1  6*64 

4 

32 

43 

26 

2Q 

(57-30 
rg'o? 

9-48 

Q'l8 

Mean 

7-5i 

35-57 

Oct     1  8 

16-32 

5°  4' 

r  --78 

Nov.    8 

16-70 

55  /° 

55-34 

Mean 

58-30 

9-43 

20 

23 

Dec.    i  o 
1  1 
i  3  Dec.  i  5 
26 

iu  /y 
16-69 

16-64 

55-90 

/  °5 
55-86 

55-4I 

55-43 

3713 

8  Sept.  19 

21 

29 
Oct.     i 

22                 5 
4-6, 

4-18 

31         31 

11-04 
11-26 
11-44 

10-47 

37J9 

9  Sept.  1  1 
15 

24 

28 

29 
Oct.      5 

22               6 

17-76 

(16-54) 
16-91 

I7-97 
17-65 
18-09 

20             4° 

13-28 
14-06 

17-36 

13-54 
15-41 

15-99 

Mean 

16-64 

16-63 

56-05 

55-75 

5 

Q 

A'^A 

11-13 

lo'^a. 

7 

17-99 

16-24 

-J*7f>7 

22 

Q 

Mean 

17  73 

'5  '3 

J/w 

4  44 

7  Sept.    6 

10 
12 

Oct.      3 

3i 
Dec.     3 

24-71 

26-79 
26-60 

25-3I 
2572 
25-81 

5366 

54-98 

54-08 
52-36 

3714 
13  Sept.    6 

H 
19 

Opt      n 

22                 5 

23-96 

24-00 

35           50 

14-06 
17-68 
14-96 

H'^7 

3720 
13  Sept.    6 
H 
'9 

Oct.         n 

22               6 

18-28 

I8-35 
18-19 

35          37 

27-08 
24-50 
24-04 

Mean 

23     / 

°7 

(JCt.       9 

55  43 

53  20 

HT 

., 

2389 

I5-39 

18-13 

26  21 

3708 

10  Sept.    8 
26 
Oct.      7 

29 
30 
i  i    Sept.  29 
Oct.    15 

22 

27-50 
27-06 

4 
27-44 
27-28 
27-10 
27-13 
27-33 

38 

12-89 
'4'93 

30 

.8-49 
15-21 
12-17 
9-51 

17-04 

3715 

1  2  Oct.    3  i 

Nov.     7 

22 
28 

Dec.      8 
13 

22                 5 

24-24 
24-44 
24-33 
24-24 
23-97 

1974 

.873 

20-34 
18-68 

18-68 

2O'O8 

3721 

13  Sept.    6 

17 
Oct.    1  1 

13 
25 

22                6 

24-23 
24-02 
24-39 
24-10 

35          27 

(577o) 
62-83 

6r67 
64-59 

Mean 

27-28 

27-26 

13-9' 

14-48 

Mean 

24-28 

19-38 

Mean 

24'23 

63-27 

3707  and  3709.  There  is  only  one  set  of  microscope  readings  for  both  these  stars  on  each  day  of  ob.-servatiou,  so  that  Groombridge  evidently 

considered  that  both  stars  had  exactly  the  same  N.P.D. 
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Groombrii!''L' 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 

iSio'o. 

Groom  bridge 
No. 

Mean  R.  A.              Mean  N.P.D 

i.Sio'0.                           iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 

iSio'o. 

Date 
1800+ 

East 

West 

East. 

West. 

Date 
1800+ 

East.         West.        East 

West 

•     Date 
1800+ 

East. 

West. 

East. 

West 

3722 

10  Sept.     8 
1  1     (  >ct.    6 
'7 
'9 

Mean 

22" 

• 

27-46 
27-40 
*7'34 

6"' 
27-31 

3^ 

47-21 

46-85 
48-05 

32 

48:i6 

3728*  contd. 
7  Sept.    6 

12 

Oct.     4 
Dec.     3 
8  Oct.   24 

29 
14  Oct.     7 
16 
23 
Nov.    3 
6 

9 

12 
21 
22 

Dec.     4 
6 
'5 

«9 
20 

Mean 

22h            8m 

•               • 

3-42 

33' 

2-25 
2-90 

4-19 
3-11 

2'22 
2-33 
2-»4 
2-12 
1-70 
2-4I 
177 

ril 

0-32 

2-83 
2-58 
1-90 

54' 

3-09 
*'S3 

3-84 
3-48 

3734 

II     Oct.        2 

Nov.    4 
'5 

22 

Mean 

22" 

>9'33 
19-42 

«9'3i 
19-29 

IOIU 

• 

41° 

59-'26 
60-72 
5874 
57-74 

6' 

II 

27-40 
22 

17-31 

6 

30-81 
30-16 
30-1  1 

30-43 
30-60 
30-14 

47-37 

18 

48*16 

49 
21-32 
24-40 
21-14 
21-82 
22-09 
21-96 

I9-34 

22 

28-01 
27-46 
27-04 
28-16 
27-21 
27-86 
2879 

10 

27-46 
27-95 

59-12 

14 
5071 
51-04 

547' 
51-71 
50-92 

52-58 
51-22 

28 

49-85 
52-80 
52-52 
5376 

3723 

8  Nov.  14 

21 

28 
Dec.    2 
16 
18 

Mean 

3735 
9  Sept.  1  1 
'5 
24 

28 

29 
Oct.     5 
8 

12    Oct.     31 

Nov.  15 

21 

22 

Mean 

22 

30-38 

6 

38-91 
39-12 
38-55 
38-23 

31 

22'12 

38 

2478 

Z3-84 
26-87 
25-82 

3724 

I  2    (  )ct.  26 
29 

3' 

Nov.    7 

Mean 

3-57          3-53 

22                 8 

10-38 
10-61 
10-84 
1  0-60 
10-69 
10-42 

2-22 
45 

12-64 

2-78 

51 

H'57 
15-46 
15-88 
13-97 
H'36 

2779 

22 

42-29 
42-61 

2771 
10 

51-84 

48 

20-82 
18-20 

52-24 
48 

3729 

10  Oct.     4 

13 

30 
Nov.    9 

'7 
23 

Mean 

3736 

ii  Oct.    25 
29 

Mean 

22 

46-25 
46-25 
46-65 

46-54 
46-49 

46-36 

38-70 
6 

47 
6-,7 
4''  3 
7^4 
7-36 
7-12 
3-06 

2S-33 

59 

3725 

10  Nov.   25 
26 
]  >ec.    2 

9 
•4 
16 

Mean 

42-45 

22 

0-56 
0-42 

II 

19-51 

35 

57-94 
59-62 

39 

3737 

13  Oct.    25 
3' 

Mean 

10-42       10-62 

22               8 

31-03 
31-15 

12-64 
31 

14-85 

49 

33-43 
35-40 

3730 

12    Oct.      29 

3' 
Mean 

0-49 
22 

18-31 

1874 
18-71. 

II 

18-67 
18-77 
18-53 

58-78 
38 

32-65 
35-12 
33-04 

17 

34-97 
32-30 
35-09 

46-42 

22 

9-51 

9-54 
9-65 

9'74 

7 

5-96 

38 

37-89 
33-80 
33-29 
34-9° 

25 

3738 

10  Oct.    30 
Nov.    9 
17 
23 

25 
26 

Mean 

3726 
n  Oct.    6 
>5 

17 
'9 

Mean 

31-09 

22              9 

36-08 
35-88 
36-25 
35-91 
3579 

33 

34-42 

43 

28-71 
28-58 
29-10 

tO'ZA 

3731 
12  Sept.  13 

'4 
Oct.      8 

II 

Mean 

9'6i 

22 

'22-37 
22-53 
22-37 

7 

34-97 

35 

23-17 
2377 
23-39 

29 

18-59 

22 

37-19 

37-57 
37-60 

37-49 
37-34 

18-66 
II 

37-63 
37-70 

33-60 

24 

9-23 
11-72 
10-40 
8-n 
10-49 

34-12 
49 

1223 
10-94 

3727 
1  3  Oct.   1  1 
25 
29 

Mean 

27-45 

3739 
9  Oct.    23 

27 

3' 

Nov.  1  5 

'9 
Dec.   i  o 
1  1 

Mean 

35-98 

22               9 

5777 

22              10 

3-05 
3-04 
2-98 
3-00 

3i 
18 

28-82 

56 

9-55 

28 

43  57 
42-67 
44-09 
42-20 

3732 

12    Oct.     29 

22-42 

22 

37« 

8 

3-58 

3'53 
3-46 

3-56 

23H4 

33 

1-70 

54 

3-12 

2-34 
2-87 
3-06 
276 

2  '60 
278 
3-29 
0-44 

3728* 

6  Sept.  2  1 
Oct.    12 

•9 
23 
Nov.    9 

20 

23 
Dec.   10 

1  1 
28 

3733 

12   Sept.    6 
8 
II 

12 

Mean 

37-44 

22 

45-33 
45-25 

37-67 

II 

9-99 

38 

33'9' 
35-50 

"'59 
16 

3740 

10  Nov.  25 
26 

Mean 

3-02 

43''3 

45-29 

'  3471 

2    C 
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Groombridge           Mean  K.  A. 
No.                      iSio'o. 

Mean  N.  P.O. 
iSio'o. 

Groombridge 
No.     ' 

Menu  R.A. 
1810*0. 

Mean  N.P.D. 
1810-0. 

Groombridge 
No. 

Mean  K.A. 
1810*0. 

Mean  N.P.D. 
18100. 

Date 

1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

Eiist. 

West. 

3741 

8  Oct.      9 

22 
14 

29 
Nov.  14 
Dec.     2 

Mean 

22h          12"' 

1-48 
1-37 
1-98 
1-84 
I-8S 
1-42 

28° 

8' 

45:oo 

4375 
44-06 

45'34 

42-39 
42-84 

3749 

13  Oct.    25 

3' 
Nov.  14 

Mean 

22h 

30-67 
30-84 
30-41 

I3m 

3 

35° 

2  1  '-'5  3 
20-96 
24-46 

39' 

3757 

12  Sept.  12 
'3 

H 
Oct.      8 

•      !i 

Mean 

22h 

I 

J5m 

59-95 
60-  10 

59-83 
59-84 
59-60 
59-93 

34° 

59' 

4*"°4 
42-51 

42  39 
43'59 
41-28 
40-86 

30-64 

22 

43-86 

43-97 
43-86 

43'9' 
43-93 
43-98 

13 

22-32 

48 

34-69 
34-28 
32-30 
34-85 

34-59 
34-68 

52 

3750 

1  1   Oct.     6 
15 
'7 
'9 
23 
25 

Mean 

1-66 

22             12 
13-52 

I3-94 
1399 
13-88 
'373 

43 

43-90 

28 

41-27 

43'5° 
40-09 
40-52 
39'67 

22 

0-96 
0-72 
0-89 
0-88 
0-73 
1-17 

59-88 
16 

33 

24-72 
24-00 
21-28  ' 
23-54 
25-83 
26-50 

42-11 
40 

3742 
10  Sept.    8 

9 
26 

Oct.     4 
7 

Mean 

3758 

9  Oct.   23 

27 

3i 

Nov.  15 

'9 
Dec.  10 

Mean 

43-9* 
22 

57-71 
58-23 

13 

58-00 
57-85 

34"*3 
47 

32-18 
32-49 

12 

32-46 
28-25 

3751 

10  Oct.    30 
Nov.    9 
Dec.     9 
'4 

Mean 

13-81 

22              12 

3I-59 

22              13 

7-40 

22              13 

8-52 

22            13 

9-02 
(7-96) 
8-76 

873 
9-04 

4i 

10-62 

40 

17-50 

t 

40 

52-17 

34 

41-01 
5 

58 
58 

2 

4'54 
6-36 
6-19 
4-90 

375 

0-89 
22 

16 

4-78 
4-66 
4-91 
5-05 
4-66 
4-86 

24-32 
39 

45 

48  86 
4.6-99 

46',  2 
4677 

45  oo 

48-81 

3743 
1  1   Dec.     2 

3759 

10  Sept.    8 

296 
Oct.     4 
7 
«3 

Mean 

57-97 
22 

57-93 

13 

5975 
59-81 

59''7 
59-48 

32-34 
34 

30-36 

58 

57i 
4-97 
6-88 
5-60 

3744 
1  1  Nov.    4 

3752 
12  Sept.  12 
13 

«4 

Oct.    1  5 

Mean 

22 

6-64 
6-03 

6'20 

6-34 
5-93 
6-46 
6-35 

4-82 
16 

24 

5'°3 
6-6  1 

7-39 
275 
2-96 

472 
3-28 

47-09 
15 

3745 

1  I     NOV.   22 

3760 
9  Sept.  1  1 
'5 
*4 

28 
29 
Oct.     5 
8 

Mean 

22 

18-11 
18-15 

59-55 
15 

48 

52-71 
54-70 

5-79 
53 

3753 

1  1  Oct.    29 
Nov.  1  5 

Mean 

3746 

8  Sept.  19 

21 

29 
Oct.      i 
5 

Mean 

18-13 

22 

36-86 
37-62 
37-55 

15 

53-7i 

15 

2-76 

5'45 
3'9° 

48 

6-28 

22 

6-44 

16 

6-52 

6-38 

6-57 
6-46 
6-52 

4-68 

38 

10-30 
9-78 

10-83 
10-38 
io'8o 
1  1-65 
10-28 
10-36 
1  1-40 
9-05 
11-52 
10-37 
11-29 

I  I'22 
11-28 
10-O2 

43 

10-74 
io'8o 
11-95 
11-14 
10-97 
9-14 

3754 

13  Nov.  27 
29 
Dec.   1  5 

Mean 

376i* 

6  Sept.  21 
26 
Oct.      3 
6 

12 

18 
Nov.    9 
Dec.  26 
1  1   Sept.  29 
Oct.      2 
6 
>5 
17 

19 
23 

25 
29 
Nov.    4 
10 

>5 

22 

24 

8-89 
22            13 

12-12 
I  1-63 

I  1-65 

44 

57-26 
58-44 
61-30 
60-65 

5-i5 

24 

60-20 

57-93 
59-10 

3747* 

6  Dec.  ii 
26 

28 
7  Oct.      3 

4 
18 

3i 

Mean 

37-34 

22 

50-59 
50-66 
50-61 

15 

4-04 

35 

29-28 
29-06 
28-22 

43 

3755 
13  Oct.    31 
Nov.    8 
H 

Mean 

50-62 
22 

15 
58-16 

5773 
57-97 
57-5I 
57-95 
58-27 

28-85 
14 

27 

58-69 
57-63 
56-62 
56-09 
58-69 
57-72 

11-64          I2'12 

22            13 

20-00 
19-92 
1974 

59'4i 

37 

13-66 

H'34 
15-61 

59-08 

8 

3756 

12    Oct.      29 

3' 

Nov.    7 

15 

21 

22 

Mean 

3748 

14  Oct.    1  6 

23 
Nov.    3 

Mean 

19-89 

H'54 

57^3 

57-57 
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Grooinl'iiiij,'.- 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'c. 

Groonibridce 
No. 

Mean  R.A. 

iSio'o. 

Meau  N.P.D. 
iSio'o. 

Grooiubriilue 
No. 

Mean  R.A. 

iSio'o. 

Mean  N.P.D. 
1810-0. 

Date 
1800+ 

Kast. 

West. 

East.        West. 

Date 
1800+ 

East.         West. 

East.         West. 

Date 
1800+ 

East.        West. 

East 

West. 

3761*  '••iitt'!. 

11    Dec.      2 
4 
5 
9 
H 

22 

23 
25 
13  Sept.    9 

Mean 

22h 

• 

i6m 

s 

38°         43 

10-38 
9-58 
i  rii 
10-96 
11-31 

3768 

13  Nov.  14 
'5 

20 

Mean 

221'          17'" 

»                      a 
40-60 
4O-2I 
4O-I2 

35°         50' 

(  173) 
11-57 
11-84 

3776 

13  Sept.  19 

20 

Oct.    ii 
Mean 

221'          19™ 

a                          I 
10-93 

I  O'O8 
IO'5I 

14° 

2377 
21-47 
20-35 

49' 

40-3I 

22             17 

46-17 
45-89 
46-14 
46-12 

45-87 

11-71 

40          33 

38-34 
37-39 
38-29 
3972 

40-58 

lO'JI 

22             19 

26-08 
26-06 
25-98 
26-66 
26-13 
26-39 
26-34 

21-86 

27 

10-38 
8-92 
11-75 
8'93 
9-83 
10-67 
8-51 

38 

10-87 
10-55 
9-69 

3769 

15  Oct.    25 
26 
Nov.    7 

>5 
16 

Mean 

3777 
9  Sept.  1  1 

T5 

24 
28 
29 
Oct.     5 
8 

Mean 

6-44 

22 

2572 
25-62 
25-65 
25-69 
25-41 

6-49 
16 

10-69       IO'79 

14           56 
31-29 

3762 
13  Sept.  19 

20 

Oct..    ii 

25 
29 

Mean 

46-04 

22              18 

15-40 

15-77 

38-86 

13            22 

49-30 
48-08 

35  22 
30-69 

31-99 
30-72 

3770 

12  Sept.  14 
Oct.    26 

Mean 

26-23 

22             19 

27-14 
27-02 

27-01 

27-53 
27-68 

*772 

9-86 

15 

2682 
28-81 
24-32 

28-47 
27-28 

29-59 
26^96 

57 

3778 

13    NOV.  22 
«7 

29 
Dec.   1  5 
14  Nov.  22 
Dec.     4 
6 

Mean 

25^62 

22 

29-21 
29-76 
2979 

16 

3I-98 

35          44 

(59'47) 
(80-27) 
68-89 

I5-59 

22              18 

23-94 
23-06 

•J7S 

24-09 

*3'57 

48-69 

37            8 
49-31 
51-19 

48-29 
48-49 
48-20 

3763 

13  Oct.    31 
Nov.     8 

H 
Mean 

3771 

14  Sept.  25 
Oct.     7 
16 

23 
Nov.     3 

Mean 

29-59 
22 

49-96 
50-05 
50-14 
50-08 
50-08 

16 

68-89 

41           28 

6  1  -oo 
60-77 
59-92 
61-89 
60-64 
61-74 

27-35 

22            20 

7-64 
7-61 
774 
7'37 
7-78 

27-47 
39 

27-28 
26-07 
25-91 

28 

25-80 
26-31 

3764 
7  Oct.      3 

26 

3i 
Nov.    9 

12 

Mean 

3779 
10  Nov.    9 
«7 
23 

25 
26 

Mean 

23-68 

22              18 

32-34 
31-66 
31-85 
31-98 
31-76 

49-10 

37            i 

9-21 
6-14 
8-04 
7-19 
7'4« 

3772 

14  Sept.  25 
Oct.     7 
16 

23 
Nov.    3 

Mean 

50-06 

22 

2-96 
2-62 
2-38 
3-01 

17 

60-99 

45          10 

34H3 
35-44 
36-83 

35-33 

7-63         7-63 

22            20 

1  8-06 
18-39 
1  8-  11 

18-30 
18-16 

26-42 
39 

27-50 
24*26 
26-50 

26-06 

23 

26-83 
27-98 

3765 
1  1   Nov.  24 
Dec.     2 

4 

5 

Mean 

3780 
10  Nov.    9 
17 
23 

25 
26 

Mean 

31-9* 

22             18 

35-49 
35-68 

35-93 

7-60 

37          10 

55'5z 
54-02 
51-63 

3773 

14  Nov.    9 

12 

'3 
Mean 

2-74 

22 

9^4 
9-13 
9-48 
9-46 
9'55 

17 

35'5> 

14          49 

56-06 
56-25 
53-92 
(49-81) 
53-37 

3766 

13  Sept.  19 
20 
Oct.    1  1 
25 
*9 

Mean 

18-19       18-23 

22             20 

43-01 
43^3 
43-3' 

26-09 

21 

12-92 

'7-33 
14-05 

27-41 
4 

357° 

22             18 

5375 
53-40 
53H3 

537* 

37            8 
23-19 
23-21 

23-28 

3781 

13  Oct.    31 
Nov.     i 
8 

Mean 

3774 
14  Nov.    9 

12 

'3 
Mean 

9'43 
22 

17 

28-56 
18-38 

28-37 
28-55 
28-22 
28-67 

S+-90 

39          42 

(31-08) 
26-16 
24-48 

25-43 
23-25 

25-53 

53-53 

22             IQ 

4-81 
4-25 

4-55 

473 

23-23 

36          51 

(31-09) 
36-72 
37-36 
37-85 

43-32 

22            20 

47-69 
47-65 
47-57 
47-99 

1  477 

39 

40-46 
40-16 

40-87 
42-72 

39 

3767 
10  Sept.    8 

2! 
Oct.     4 
7 
13 

Mean 

3775 
14  Sept.  25 
Oct.      7 
16 

23 
Mean 

3782 

10  Nov.  30 
Dec.     2 
9 
'4 

Mean 

28-46                      24-97 

4-59 

37'3i 

4773 

41-05 
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Groonibridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
1810*0. 

Groombriclge 
No. 

Mean  R.  A. 
1810-0. 

Mean  N.P.D. 
iSio'o. 

Groonibridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
1810*0. 

Date 
1800+ 

East.          West. 

East.         West. 

Date 

1800+ 

East,         West. 

East. 

West. 

Date 

1800+ 

East.         West. 

East. 

West. 

3783 

8  Sept.  19 

21 
29 

Oct.     i 

5 
9 

Mean 

221'          20m 

S                                 S 

59-58 

59-34 
59-04 

59-01 

25°         So' 

2-87 
4-82 
3-62 
3-42 

3790 

12    NOV.  22 

24 
28 

Dec.     6 
'3 

Mean 

22h          22m 

3                                S 

2-59 
2-28 
2-3O 

2'22 

29° 

30' 

53:96 

56-20 

55-33 
54-38 

3797 

15  Oct.   26 
Nov.    7 
15 

Mean 

22h          23m 

7!68 
7-60 
7-84 

40° 

1-03 
1-80 
2-14 

27' 

771 

22            23 

2075 
20-55 
20-33 
20-71 

1-66 

40 

28*41 
28*39 
26-95 
30-82 

36 

22            22 

8-41 
8-19 

7-99 
8-30 

32 

18-54 

33 

'579 
16-58 

l6'20 

14-63 
15-63 

3798 

1  5  Oct.    1  4 
16 

Nov.     3 
16 

Mean 

59-35 

22             21 

12-57 

I  I  "2  I 

11-59 

3-92 

16            6 

55-73 
55-29 
56-14 

3791* 

6  Oct.   23 
Nov.  20 

23 
Dec.   19 

20 

7  Dec.   1  6 
Mean 

3784 

13    NOV.  22 

27 

Dec.    I  5 
Mean 

20-59 

22             23 

29-14 
29-16 
28-98 
28-94 
29-09 
28-99 

28-64 

40 

28-60 
28-42 

28-29 
30-01 
28-54 
28-44 
28-69 
28-63 
27-80 
28-81 
28-64 
29-80 
28-90 
28-90 

29-39 
29-26 
28-27 
30-10 

29-55 
30-02 
28-81 

41 

28,4 

29-51 
29-03 

28-42 
28*28 

27-54 
29*62 

29-94 

29-93 
30-30 
29-07 
30-07 
28-36 
29-44 
28-30 
26-91 

30-40 
29-64 
30-13 

3799* 

6  Sept.  21 
26 
Oct.      3 
6 

12 

Nov.    9 
8  Dec.   1  8 
9  Sept.  1  1 

'5 
29 
Oct.     5 

8 
15 
23 
27 

Nov.  19 
26 
Dec.    'i 
4 

10 

ii 

10  Sept.    8 

2! 
Oct.     4 
7 
13 
18 

29 
30 
Nov.    9 

'7 
23 
25 
26 

30 
1  3  Sept.    9 
Dec.  26 
14  Jan.      i 

Mean 

11-79 

22            21 

16-85 
16-61 
16-82 

5572 
40          25 

28-46 
29-50 

3785 

15  Oct.   25 
26 
Nov.    7 

Mean 

8-22 

22            22 

18-33 
18-55 
18-40 

18-73 

18-54 

47 

50-67 

49-47 
5079 
50-69 
5079 
50-92 

'577 
5° 

3792 

7  Oct.      3 

4 
18 

3' 
Nov.  12 
Dec.   1  4 

Mean 

1676 

22            21 

25-93 
26-44 

2572 

29-94 

39          27 

42-08 
39-77 

40-37 

3786 

10  Nov.  30 
Dec.     2 
9 
H 

Mean 

18-50 

22            22 

18-83 
18-68 
18-56 
18-92 
18-58 

50-56 
38 

33 

18-37 
18-49 
19*08 
18-99 
1870 

3793 

10  Sept.    9 
26 
Oct.     4 

'3 

30 

Mean 

26-01 

22             21 

37-81 

37^3 
38-20 

40-92 

43          15 
45-z6 
45-16 

45-59 
44-91 
43-65 

3787 

6  Oct.    1  8 
Dec.   1  1 
28 
7  Nov.    9 
Dec.     6 
'4 

Mean 

1871 

22             22 

34-98 

3475 

50 

6-30 
5-87 
8-48 

1873 
15 

3794 
14  Nov.  21 

22 

Dec.     4 
Mean 

38-20        37-87 

22             21 

5009 
49-34 
4975 

43-37      45-34 

46            8 

'574 
1471 

3788 

13    NOV.  22 
27 

Dec.   1  5 
Mean 

35-03 

22             22 

42-18 
42-82 
43-43 

6-88 

14 

19-83 
26-25 
22-53 

47 

3795 
13  Sept.  19 

20 

Oct.     1  1 
Mean 

4973 

22             21 

57-28 

57-30 
57-03 
57-05 
57-18 
5679 
56-93 
56-92 
57-02 

'4'53 

36          43 

24-61 
24-02 

2575 
27-05 

24-36 
24-99 
25-87 
24-27 
24-27 

2579 

3789 

9  Oct.    15 
23 
27 
3' 
Nov.  15 

'9 
1  1  Nov.  24 
Dec.     4 

5 
9 

Mean 

42-81 

22            22 

50-69 
51-27 
51-07 

5°'34 
50-31 

22-87 
13 

59*00 
57-87 
60-31 

57-99 
57-12 

29-15        29-00 

22             23 

40-88 
40-81 
40-62 
40-63 

28-94 

40 

41-58 
42*20 

447  S 
42-36 

291  1 
22 

3796 

12   Sept.  12 
13 
'4 
Oct.    1  6 
26 

Mean 

3800 

15  Nov.  1  8 

25 
26 

Dec.     4 
Mean 

57-10 

25-10 

5074 

58-46 

4074 

42-72 
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GroombriJge            Mc.ui  R.A. 
No.                        iSio'o. 

Mean  N.P.D. 

I.Slo'O. 

Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mi-an  N.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  It.  A. 
1810-0. 

Mean  N.P.I). 
1810-0. 

Date 
1800+ 

East 

West. 

Bob 

West. 

Date 

1800+ 

East. 

West. 

East. 

West 

Date 
1800+ 

East. 

West 

East. 

West. 

3801 

1  1  Oct.  23 
25 

Mean 

44-79 
45-03 

51° 

28-21 
3I-09 

10' 

II 

3807 

1  1  Nov.  i  o 
'5 

22 
24 

Dec.     2 
9 

Mean 

22"          24m 

4776 
48-02 

47-52 
48-00 

47-85 

36° 

18-09 
20-72 
19-61 
19-19 
17-66 
18-44 

56' 

n 

3814 

9  Sept.  15 

24 
29 
Oct.      5 
8 

23 
Mean 

221' 

59-88 
59-86 
60-72 
62-23 
61-51 
6175 

• 

10 

1  1-04 
15-46 
1  1  -06 

I  2  -06 
1277 
11-07 
II79 

16' 

44'9' 
22 

50-33 
50-18 
50-13 

23 

49-63 
50-17 
49-60 
50-18 
49-61 

29-65 
29 

5571 

5574 

3802 

12     NOV.   22 

H 

28 

]),-.•.     6 

'3 
14  Oct.     7 
16 

23 

Mean 

20 

56-89 
54-89 
58-16 
56-81 
58-32 

4778 
22 

59-35 
59-22 
59-46 

24 
59-06 

'8-95 

51 

5-88 
I  "O  I 

3  *O  C 

24 
4-01 

61*11 

22 

8-64 
8-87 
8-89 
8-76 
871 

26 

12-18 

50 

'3'44 
10-63 

8-71 
10-71 

12 

3808 

10  Sept.    8 
ii  Oct.     2 
6 

29 
Mean 

3815 
14  Nov.    6 
9 

12 

'3 

21 

Mean 

59-34 
22 

59-06 

25 

9-26 

8-44 
8-83 

9-09 

3-61 
12 

4-01 
10 

57-52 
57-65 
55-97 
56-36 
56-19 

57-05 

50-21 

22 

>'44 
173 
1-66 
'•43 

49-84 
24 

55-54 

50 

27-48 
26-83 
27-10 
28-41 

57-01 
21 

3809 

8  Sept.  21 

29 
30 
Oct.      i 

5 
9 

Mean 

877 

22 

19-91 
19-73 
20-26 
19-82 

26 

20-06 
20-14 

10-61 

34 
16-78 
17-08 
18-96 
18-47 

21 

18-26 
1  8  -06 

3803 
1  14  Nov.    9 

12 

'3 

Dec.     4 

Mean 

3816 

9  Oct.    31 
Nov.  15 

Dec.     i 
8 

Mean 

i-57 

22 

3'4« 
3-29 

3'39 
3-6, 

3'47 
3'39 

24 

27-46 

51 

(34-88) 
37-80 
41-72 
40-53 

38-26 

II 

22 

14-21 

'3'95 
13-92 
13-87 
14-17 

8-91 
25 

50 

29-12 

24:40 
26-34 
27-92 
31-17 

56-79 
9 

3804 

I  1     (  >Ct.        2 

6 
23 

25 
29 

Nov.    4 
Mean 

3810 

14  Nov.    6 
9 

12 

«3 

21 

Mean 

19-93 

22 

28-61 

22 

30-63 

30-99 
30-81 
31-40 

2O'IO 

26 

26 

17-82 

50 

45-23 

40 

437i 
42-70 

43-36 
43-15 

18-16 
U 

45 

3817 

14  Dec.  20 

14-02 

22 

17-00 
16-76 

16-63 

25 

2779 

40 

10-47 
876 
7-96 

I  1-12 

37 

3818 

15  Dec.     8 
9 

12 

H 
Mean 

3-43 
22 

«9"34 

20-12 
I9-I2 

24 
19-24 
19-85 
19-07 
19-31 
19-36 

39-57 
2O 

(  7-87) 
12-40 
13-87 

32 

13-04 
12-27 
13-85 
13-28 
14-11 

3811 

15  Oct.  25 
26 
Nov.    3 
16 

Mean 

3805 

12    Oct.     29 

Nov.    7 
'5 
'9 

21 

13  Nov.  20 

22 

Dec.   1  2 
Mean 

30-96 

22 

37^6 

26 

43-23 

36 

32-47 

35-17 

53 

1  6-8  1 
22 

25 

34-94 
35-03 
34-91 

34-67 
35'«5 

44 
41-06 

24 
41-69 
3873 

43-34 
39-68 

42-51 

3819 
1  1   Nov.  1  5 

22 
24 

Mean 

3812 

10  Oct.    1  8 
29 

30 
Nov.    9 

'7 
Mean 

I9-53 

22 

46-04 
46-14 
46-29 

19-43 

24 

45-98 
46-03 

45-07 
45-82 

13-14 
2O 

4-10 
3-95 

48 
4-14 

37-24 
22 

41-72 
44'  '5 
4>"37 

43-42 

26 

40-96 

42-19 

3378 
4 

16-89 
16-20 
16-56 
15-67 

5* 

«5'93 
15-26 
15-24 

3806 

12    Oct.     29 

Nov.    7 
'5 
'9 

21 

13  Oct.    31 
Nov.     8 
'4 

Mean 

3820 

6  Dec.  19 
26 

28 
7  Oct.     3 

3« 

Nov.    9 
Dec.     6 

Mean 

34-98 
22 

35-98 
36-42 
36-24 
36-07 
35-90 

34^4 
25 

41-06 

14 

12-40 
15-24 
IV37 
'6-33 
i  ri2 

41-19 

44 

5-52 
2-32 

4-49 
6-02 

3813 

13  Sept.  19 
20 
Oct.    ii 
'3 
»9 

Mean 

46-16 

4575 

379 

4-50 

36-12 

13-89 

42-67 

41-58 

'6-33 

15-48 
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Groombridge 
No. 

Mean  R.A. 
i8io'o. 

Mean  N.P.D. 
iSio'o. 

Groombridee 
No. 

Jlean  R.A. 
iSio'o. 

Mean  N.P.U 
iSio'o. 

tiruombriiji't: 
No. 

Mean  R.A.               Jluau  X.P.D. 
1810-0.                         i8io"o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

West, 

Dat« 

1800+ 

East. 

Wast. 

i 
East,     i     West 

3821 

12  Sept.  12 
'3 
'4 

Mean 

22" 

X 

26'" 

5-0-04 

49-39 
50-01 

13° 

23' 

29-20 
27-16 

3828 

13  Nov.     i 

9 

H 

Mean 

22k         27m 

5  5  '^^ 
5  5*^  ^ 

55-47 

20° 

4275 
37'9' 

53' 

3835 

ii   Oct.    19 
23 

Mean 

22h 

8 

7-20 

7-36 

29™ 

8 

39°         52' 

1978 
18-65 

7-28 

22 

12-44 
12-76 
12-90 

29 

19-22 

36          33 

34-11 
29-95 
32-34 

22 

49-81 

27 

0-84 

'•55 
1-38 

51 

29-18 

23 

39'9° 
40-I3 
38-90 

55-57 

22 

28 
•II 

•19 

•10 

"32 
•23 
•07 

39-31 
40 

54 

37'33 
38-10 

3771 
38-11 

38-35 

3836 
n  Dec.     2 
4 
5 

Mean 

3822 

10  Sept.    8 
9 
26 

Mean 

3829 

8  Oct.    24 
29 
Nov.  19 
Dec.     4 
16 
18 

Mean 

12-70 
22 

26'12 

29 

32-13 

39          41 

44-24 
51-76 

22 

5'33 
573 
5-54 
5-48 

5-43 

1-26 
27 

29 

3-59 

7-49 
3-90 

5-50 
274 

39'64 
12 

3837 
ii  Oct.    19 
23 

Mean 

3823 

14  Sept.  25 
Oct.      7 
16 

23 
Nov.     3 

Mean 

22 

2-39 

3-I5 

2-84 

2-59 
2-26 
2-82 

1-17 
28 

37 

42-16 

45-24 
45-18 
(49-08) 

4i-47 

37-99 
46 

3830 

1  1  Nov.    4 
14  Nov.    6 

21 

22 

Dec.     6 

20 

Mean 

25-84 

22 

3I-65 
31-51 

29 

48-00 

34            4 
41-21 
37-49 

3838 

13    NOV.    22 

Dec.    1  5 
Mean 

5-5° 

22 

18-40 
19-73 
19-00 

27 

4-64 

4 

21-70 
22-49 
20-64 

44 

3824 

7  Oct.      3 
Nov.    9 
Dec.     6 

Mean 

2-68 
22 

28 

4-57 

4-32 
4-12 
5-07 

43-86 
12 

9 

2-39 
5-66 
1-46 
2-62 
1-24 
1-50 

31-58 
22 

29 

35-76 

35-96 
36-00 

35-69 
35-55 
35-94 

39-35 

39          25 

59-06 
59-07 

5973 
61-05 
58-90 
59'4' 

3831 

8  Sept.  2  1 

29 
30. 

Oct.      i 
5 
9 

Mean 

3839 

9  Dec.     i 

4 
8 

10 

1  1 

28 

Mean 

19-04 
22 

27 

26-06 
26-20 
26-06 
26-20 
26-30 
26-37 

2  I  -6  1 

51 

20 

44-96 
45-62 
43-60 

3825 

9  Dec.   10 
ii 
28 
10  Oct.     4 

7 
13 

Mean 

22 

17-40 
17-28 
17-00 

4-52 

28 

33 

7-90 
8-94 
7-95 

2-48 
59 

22 

35-82 

29 

42-06 
42-56 

59-54 

20             31 

1679 
14-60 

45-65 
44^3 
45-33 

3832 

13  Nov.  15 

20 
27 

Mean 

3840 

12    NOV.  22 
24 

Mean 

22 

32-74 

33-39 
33'" 

26-20 

27 

32-68 
32-90 
32-56 

21 

8-07 

5-44 
6-15 

44-87 

4 

7-26 

5'43 
8-71 

3826 

12  Nov.  28 
Dec.     8 

'3 
13  Oct.    31 
Nov.    i 
8 
H 

Mean 

17-23 

22 

21-84 
21-49 
21-84 
21-45 
21-91 

28 

8-26 

34 
63-16 

(58-88) 
65-79 
65-10 
65-11 

6 

22 

5'5' 
5'5' 
5-52 
5'4' 

30 

5-4I 

5-64 

1570 

45          48 

6-41 
6-32 

7-38 
5-25 
4-96 

573 

3833 

1  3  Nov.  1  5 
20 
27 

29 
Dec.   12 

Mean 

3841 

10  Oct.    30 
Nov.     9 

23 
26 
30 
Dec.     2 

Mean 

22 

327' 

27 

54-62 

55-40 
54-25 

6*30 
20 

7-13 

36 

19-84 
22-55 
23-27 
20-09 
20-67 
20-92 

21-71 

22 

53-39 
53-I5 
53-11 

28 

64-79 

14 
6-06 
7-71 
6-17 
6-94 
6'io 
5-23 

45 

3827 

12    Oct.     29 

31 

Nov.    7 
15 
'9 

21 

Mean 

3834* 
13  Sept.  19 
20 
Oct.    ii 
13 

25 
29 

Mean 

22 

5-53 

30 

11-16 

II'IO 

11-28 

5-83         6-37 

20          44 

26-95 

22-74 

23-96 

3842 

12  Nov.     7 
'5 

21 

Mean 

54-62 

21'22 

53'37 

6-37 

ll'lS 

24-55 

3834.  Half  weight  has  beeu  given  to  all  the  observations  in  R.  A.  owing  to  poverty  of  independent  material  for  determining  the  value  of  "  n  "  in  the  reductions. 
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Groorabridge            Mean  R.  A. 
No.                       iSio'o. 

MeanN.P.D. 

iSio'o. 

Groombridee 
No. 

Mean  K.A. 
iSio'o. 

MeauN.P.D. 
1810-0. 

Groombridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Date 
iSoo-f- 

East. 

West 

East. 

West 

Date 
1800+ 

East 

West. 

East 

West. 

Date 

1800+ 

East. 

West. 

East. 

West 

3843 

12    Dec.    13 
15  Oct.      2 

7 

\     ;* 

Mean 

22" 

28-11 
28-4.2 
28-19 
28-00 

30m 

28-51 

46° 

28-19 

Z7'55 
29-01 
27-60 

40' 
ji"i3 

3850* 

8  Dec.   1  6 
18 

9  Sept.  1  5 

*4 

28 

22" 

• 

5574 
55-81 
56-24 

3im 

56-26 
56-03 

27° 

3-18 
6-89f 
2-75 

4-24 
2-96 

24' 

0-54 
2-52 

3854 

13  Oct.     9 

25 
29 

3i 
Nov.    i 

Mean 

22" 

36-38 
36-27 
35'99 
3675 
36-13 

32m 

• 

37° 

29-71 
30-71 
31-09 
29-41 
29-95 

8' 

28-18 
22 

28-51 

30 

45-35 
45-56 
45-12 

45-30 
45-70 

45-20 

28-09 

51 

3'-'3 

56 

7-48 
7-61 

775 
8-47 

9'33 
9-07 

Z9 
Oct.     5 

Mean 

36-30 
22 

54'°9 
S3-84 
53-84 

32 

S3-85 
53-94 
S4-OS 

30-17 
45 

55-39 
52-05 

54-83 

58 

52-93 
52-81 
55-<54 

3844* 
10  Sept.  26 
Oct.      4 

'' 

(8 
29 

Mean 

55-93 

22 

11-83 

12-32 

I2-IJ 

12-37 
12-40 
12-36 

56-15 

32 

it-i6 
12-30 
12-58 
12-34 
12-23 
12-25 

3-68 

46 

44-63 
44"97 
45-86 

44-99 

4il4 
46-69 

47-07 
43-97 

45-5I 

''S3 
42 

46-24 
44-30 
46-37 
46-68 

437' 
4472 
43-86 

44-33 

46-21 
46-21 
46-60 

45  "9  > 
46-98 
46-07 

45'4' 
45-58 

47-99 
45-68 

45-23 
48-97 
46-12 
46-68 

3855 

10  Oct.    30 
Nov.    5 
'7 
23 
26 

3° 
Mean 

3851* 

6  Sept.  2  1 

22 

26 
Oct.     3 
6 

12 

18 

•9 
Nov.    9 
Dec.  26 
28 
7  Oct.     4 
18 
Nov.  11 
Dec.  14 
16 
12  Sept.  12 
•3 
H 
Oct.      8 
16 
26 
29 

3i 

Nov.    7 

'9 

21 
22 

Dec.     6 

'3 
13  Dec.  26 

Mean 

22 

57'4I 
57-37 
58-09 

45-37 
30 

27 

59'35 
(73-15) 
59-57 

8-29 
12 

53-92 
22 

53-95 

32 

59'S2 
59-66 
60-  1  o 
59-36 
59-28 
59-50 

54-09 
50 

5379 

45 
51-66 
50-38 

54'S' 
51-21 

53-98 

50-70 

3845 
9  sept.  29 
Oct.      5 

7 

Mean 

3856 

9  Dec.     i 

8 

10 

ii 

28 

Mean 

57-62 

22 

4-36 

4'55 

4'57 
4-3i 

31 

59-46 

17 

27-45 
28-04 

29-04 
29-59 
28-54 
29-14 

20 

3846* 

9  Oct.    15 

23 

27 

3i 
Nov.  19 
26 

Mean 

22 

59-58 

33 

7-10 
7-17 
6-51 
6-44 
6-48 
6-46 

15 

52-07 

36 

54-46 

567S 
5576 
55-5* 
54'3* 
55-40 

3857 

1  2  Sept.  1  2 
13 
'4 
Oct.      8 
16 
26 

Mean 

4-45 

22 

10-97 
11-49 
ii  -08 

I  I  '20 
II-44 
II-I3 

31 

28-63 

34 

19-62 

'8-53 
19-80 

2  1-09 
18-50 
18-24 

II 

3847 

13  Oct.     9 
1  1 
13 
25 
29 
3' 

Mean 

22 

7-81 

7'95 
7-72 
8-01 
8-14 
773 

6-69 
33 

49 

39-30 

39-95 
39-50 

39-23 
38-89 
38-19 

SS'37 
26 

3858 

ii  Oct.    29 

Nov.    4 

10 

15 

22 

24 

Mean 

I  I  '2  2 

22 

38-23 

37-99 
38-36 

38-02 
3873 

31 

19-30 

39 

374 
3-23 
278 

3'49 
2-89 

50 

1*24 

22 

13-04 
12-94 

12-31 
32 

45-45 

39 

5-83 
10-69 

45-90 
23 

3848 
ii  Oct.     6 
'5 

«7 

'9 
23 

Mean 

3852 

14  Oct.   23 
Nov.    3 

Mean 

7-89 
22 

II-OO 

1  0-60 
10-93 

I  I'OO 

10-95 

33 

39-18 

39 

53''3 
54'46 
52-53 
54'«5 
53-8i 

13 

3859 
ii  Dec.     2 
4 
«4 
>9 

22 

Mean 

12-99 

22 

26-20 
26-14 
2608 
26-23 
26-35 

32 

8-26 

39 

30-60 
28-84 

29-45 
28-02 

31-27 

26 

38-27 
22 

39*44 
39-26 

39-35 

31 

38-79 
38-98 
39-29 
39-28 

3-23 
49 

23-47 

2375 
25-40 

40 

23-82 

23-33 
24-46 
(19-48) 

3853 
n  Dec.    4 

22 

14  Oct.   23 
Nov.    3 
6 

Mean 

3849 
8  Oct.     9 

«4 

29 
Dec.     4 

1  1   Nov.    4 
'5 

22 

Mean 

10-90 

22 

31-55 
31-37 

33 

53-62 

40 

39-46 
40-78 

3 

3860 
ii  Oct.     6 
'5 

Mean 

39-35 

39-09 

24-21 

23-87 

z6'2O 

29-64 

3«-46 

40-12 

Hull  weight  has  been  given  to  the  observation  in  N.P.H.  on  1809,  Sept.  24. 
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Groombriilge 

No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Groombriclge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D 
1  810*0. 

OroornbrMge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Date 
1800+ 

East.          West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West 

Date 
1800+ 

East. 

West 

East. 

West 

3861 

ii  Oct.    17 
25 

Mean 

22h         34m 

B                             S 
0-30 
0^7 

43°         55' 

26-67 
25-27 

3869 

13  Nov.  29 
Dec.   1  2 

'5 
26 

14  Nov.  21 

22 

Dec.     4 
Mean 

22h 

31-89 

32-07 

3I-85 
31-67 

3173 
3'75 

35m 

51° 

3871 
38l6 

3875 
3677 
38-32 

1Q'  J  7 

31' 

3875 

12  Dec.     6 
8 
'3 

Mean 

22h 

a 

36m 

25-41 
25-60 
25-36 

28 

19' 

24-32 
2472 
26-48 

0^4 

22            34 

36-09 

336'56 
36-18 
36-30 

25-97 

37           4 

57-63 
55-20 

58-31 

22 

41-60 
41-60 
42-02 

25-46 
36 

37 
16-85 
16-86 
14-69 

I5-34 

25-17 
14 

3862 

13  Oct.     9 
25 

29 

Nov.     i 
8 

Mean 

3876 

13  Nov.     i 
8 

9 
«4 

Mean 

3I-83 
22 

35 

36-86 
36-83 
37-02 

•28*37 

26 

7 

15-17 
13-28 
13-69 

3870 

12  Nov.    7 
'5 

21 

Mean 

36-32 
22          34 

45-59 

57-43 

34          40 

5479 
56-84 

41*76 
22 

55-3I 
55-57 

36 

'5'94 

38 

4319 
43-35 
44-70 
42-27 
43^7 

28 

3863 

12    Oct.      29 

31 

Mean 

3877 
13  Oct.    13 
25 
29 
3' 
Nov.    9 

Mean 

22 

36-90 

35 

38-00 

38-34 
38-22 
38-25 
37-86 
38*19 

49 

14-05 

10 

3073 

2879 
29-48 
29-88 
30-19 
29-85 

3871* 

8  Sept.  2  1 
30 
Oct.      i 
5 
9 
24 

Mean 

22          34 

53-51 
53-64 

53-82 

53-4° 
53-67 

55-82 

43          49 

26-04 
25-85 
2470 

25-7° 
15-77 

3864 
1  1  Oct.      6 

'5 

'7 
!9 

25 

Mean 

55-50 

22 

23-87 

37 

43-53 

39 

27-23 
29-50 
29  61 

30 

3878 

14  Oct.      7 

23 

Nov.    6 

Mean 

22 

38-14 

35 

38-92 
38-69 

38-59 
38-94 
38-76 

34 

29-82 

35 

13-25 
12-65 
13-80 

12-94 
14-61 

22            35 

9-97 
9-65 

10-26 

9-78 

25-61 

36          14 

7-39 

8-44 
7-04 

5-34 

3872 

12  Sept.  13 

4 

Oct.    1  6 
26 
29 

Mean 

23-91 

22 

32*84 
33-16 

32*88 

37 

28-78 

36 

37-54 

34-95 

16 

3865 

13  Nov.  15 

20 
22 

27 

Mean 

3879 

13  Nov.  20 

22 

27 

Mean 

9-92 

22            35 

13-06 

13-41 

13-10 

13-14 
'3-43 

7-05 

44          57 

57-95 
5972 
60-28 

59-55 
59-97 

32-96 

22 

36'!  I 

3572 
35-45 

37 

36-16 

39 

24-57 
20-53 
25-58 
24-18 

40 

22 

18-00 
17-87 
1  8-08 
17-70 
17-97 
17-80 

'7-95 
I7-94 
17-91 

38*78 
36 

Si 

33-07 

33-55 
36-02 

36-93 
36-15 
35-70 
36-69 
35-04 
35-45 

13-45 
47 

3866 

10  Sept.  26 
Oct.      4 
7 
'3 
18 

Mean 

3880 

1  4  Sept.  2  5 
Oct.     7 
16 

23 
Mean 

3873 
II  Nov.    4 

10 

15 

22 
24 

13  Nov.  29 
Dec.   it 

15 
26 

Mean 

35^9 

22 

3643 

36-41 
36-48 

37 

36-62 
36-31 

23-22 
32 

33''8 
32-06 

50 

30-58 
31-65 

'3-23 

22             35 

>9'34 
19-29 

19-47 
19-06 

59'49 

46          27 

46-75 

4479 
45-03 
47-88 

3881 

9  Oct.    31 
Nov.  15 
1  9 
26 
Dec.     i 
4 

Mean 

3867 

10  Nov.  30 
Dec.   14 
16 
24 

Mean 

17-91 

22 

20-19 

1977 
19-68 
19-61 
19-87 

36 

35'4o 

39 

57-93 
57-96 

61*55 
(53-53) 

32 

3874 

14  Sept.  25 
Oct.      7 
16 

23 
Nov.     3 

Mean 

19-29 

22          35 

23-14 

23-06 

22-97 

22*92 

46*11 

39          30 

50-42 
46-62 
46*68 

47-10 

3868 

14  Sept.  25 
Oct.      7 
16 
Nov.    3 

Mean 

36-42 

22 

45-80 
45-92 
45-90 

37 

32-16 

46 

10*10 
13*51 
10*15 

31-12 
27 

3882 

10  Nov.  30 
Dec.     2 
9 

23-02 

4771 

19-82 

58-99 

l.KDGEKS   OF  GROOMBRIDGE's   OBSERVATIONS   OF   ClRCUMPOLAR   STARS. 
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v>riilf,'e 
Ho. 

Jle:in  R.A. 
18  o'o. 

Menu  N.P.D. 
iSio'o. 

Groombiids'e 
No. 

Mean  K.A. 

iSio'o. 

Mean  N.P.D. 

iSio'o. 

GroombrMKe 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o.  _ 

Data 

1800+ 

Ea,t. 

West 

East. 

We*r. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East, 

\\Vst. 

iMt 

West. 

3882  mnt'l. 

10  Dec.    14 
16 

•4 

Mean 

221' 

46-13 
4600 
45-88 

37m 

s 

46° 

10-29 

9'33 
10-46 

27' 

3889 

12  Sept.  14 
Oct.    1  6 
Nov.  15 

21 

Mean 

22" 

39m 

i 

16-12 
16-82 
16-75 
16-90 

25° 

42' 

I476 
13-91 

'4'44 
13-51 

3896 

1  1  Oct.    1  5 

17 
19 
25 
29 

Mean 

22h 

a 
I2-63 
I2'77 
I2-63 
12-59 
12-46 

4lm 

40° 

474 
4-66 
3-60 
5-09 
3-59 

I 

H 

45-94 
22 

47>3 
47-*5 

37 

48-05 
47'74 

10-64 

16 

41-91 

43-44 

39 

45-02 
41-96 
4276 

22 

23-30 
23-11  • 
23-40 
23-36 

16-65 
39 

36 

50-04 
50-13 
4607 
48-89 

14-16 
14 

3883 

9  Dec.   1  1 
10  Oct.    30 
N'.v.  17 

25 
26 

Menu 

I2-62 

22 

41 

3596 

36-15 
36-16 
36-1  1 

4-34 
28 

3 

40-25 

38-67 

38-75 
40-72 

3890 
13   Nov.  14 

" 

27 
Mean 

3897 

12    Nov.   22 
*4 

Dec.     6 
>3 

Mean 

47-34 
22 

3'96 
4-i5 
373 
372 
37' 

47-90 

38 
3-67 
3  '97 

3-91 

3-59 
3'4* 
3-95 
4-14 
3-80 

42-68 
44 

S7-*7 
55-84 
52-69 

53-I4 
5  ''93 

43-25 

46 

53-54 
5i-34 

53-15 

53-94 
53-Z9 
55-36 

54-07 
52-73 

23-29 
22 

33-60 

39 

3384 
34-01 

33-6i 
33-59 

4878 

16 

iz-88 

34 

H79 
1405 

10-64 
13-60 

22 

36-10 

41 

48-69 
48-92 
48-83 

48-75 
48-86 
48-85 

49 

39-60 

2 
58-99 
59''4 
59-29 
59^4 
60-07 
58-50 

3884 

8  Oct.   29 
De;-.   1  6 
9  Si-pt.  1  5 

«4 

28 

29 
Oct.    15 
10  Sept.  26 
Oct.      4 
7 
'3 
18 

29 
Mean 

3891 

9  Dec.   10 
1  1 
10  Oct.  '30 
Nov.  17 

25 
Mean 

3892 

9  Oct.    31 
Nov.  15 

•9 
26 

Dec.      i 
4 

Mean 

3898 

8  Sept.  21 
30 
Oct.      i 
5 
9 
24 

Mean 

33-60 

22 

5I-94 

52-00 

51-96 
52-40 

33-76 
39 

52-26 
52-11 

12-88 

32 

2-35 
0-49 

i'53 

3-08 

13-27 
31 

0-13 
2-50 

22 

56-22 
56-38 
55-85 

48-82 
4i 

36 

19-70 
16-24 
1861 

59'32 
9 

3899 

13  Nov.  14 

22 

27 

Mean 

3-8$ 

22 

3+'47 
34-37 

3-8. 
38 

34-3' 

54''7 

32 

22-76 
24-46 

53-43 
55 

2  ''37 

3885 

9  Nov.  19 
26 
Dec.      i 

Mean 

56-15 
22 

57^3 

57-02 

5775 
57-55 

41 

57'9' 
57-69 
57-82 

18-18 
35 

7-60 
n  24 
6-85 
8-23 

6 

7-48 

7-33 
7-70 

52-08 
22 

4589 

4677 

52-19 

40 

46-00 
46-23 

1-86 
16 

377* 
41-98 

1-32 

26 

42-71 
41-64 

3900 

8  Nov.  14 

'9 
Dec.   1  6 

9  Sept.  15 

24 
28 
29 

Mea'i 

3893 

9  Dec.    10 
1  1 
10  Nov.  25 
26 

Mean 

34'42 

22 

43-17 
43-3I 
42-87 
43-10 
43-16 

34'  3  ' 
38 

23-61 

36 

33  >o 
(42-03) 
32-26 

30-75 
30-76 

21-37 
7 

3886 
13   Xov.  14 

15 

22 
27 

Mean 

4633 

22 

55-66 

55^4 
55-96 

56-13 
55-99 

46-12 
40 

39'85 

36 

12-33 
11-16 
12-24 
13-16 
13-83 

42-18 
35 

3894 
1  1  Nov.    4 

10 

'5 
16 

22 

Mean 

57-34 

22 

2-69 
2-63 

2-42 

2-27 

2-55 

57-81 
42 

8-48 

40 

36-96 

35-98 
35-46 

37-34 
34-83 

7-50 
19 

3901 

15   Xov.    7 

15 
16 

18 

25 
Mean 

43-,2 

22 

4661 
46-85 

47-63 
47-09 

38 

31-72 

9 

37' 

4-88 
3-92 

7'33 
(n  -06) 

36 

3887 

7  Oct.      3 
N  .  v.    9 

Dcr.       6 

'4 
16 

M-  .1, 

3888 

10  Oct.     7 
it 

Mean 

55-88 
22 

4i 
1-62 
1-99 
i  71 
2-43 

2-22 
2-27 

12-54 
25 

56 

18  81 
21-64 
18-68 
20-44 
1987 
"9  55 

3895 
12  Sept.  12 

•4 
Oct.      8 
16 
Nov.    7 
•5 

Mean 

2-51 

22 

10-73 
1  1  -6l 

1  2'<9 

1  1-69 

12-02 
12-15 

42 

36-1  1 

10 

(41-69) 

47'?4 
4519 
46-52 
4^45 

46--9 

33 

3902 

10  Xov.  30 
Dec.     2 

14 
16 

23 
24 

47'05 
22 

39 
6  n 
623 

4-96 
44 

i 

47 

27-48 
27-0; 

6-17 

27-27 

2  04 

19-83 

2  D 
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LEDGERS  OF  GROOMHRIDGE'S  OttdBMMRQMfl  OF  CIRCUMTOLAR  STARS. 


Groombridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.I). 
iSio'o. 

Groombridge 
No. 

Me.m  R.A. 
1  8  1  o  'o. 

.Ueau  N.P..1X 
iSio'o. 

Grooinbriitge 
No. 

Mean  K.A. 
iSio'o. 

Mean  N.l'.L). 
1810-0. 

Date 
1800+ 

East: 

West. 

East. 

W«st. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 

1800+ 

East.         West. 

East. 

West. 

3902  contd. 

15  Oct.      7 

'4 
16 

25 
26 

Mean 

22" 

ii°-38 

n-66 

ir87 

42m 

s 

10° 

4771 
48-28 

47-39 
46-58 

46'35 

33' 

3908 

ii  Nov.  15 
16 

Mean 

22" 

a 
42-20 

42-43 

43m 

s 

50°             44' 

27;44 
31-16 

3915 

1  1   Oct.    1  5 

17 
'9 
25 
29 

Mean 

22h          44IU 

ii                                 8 

40-44 
40-40 
40-25 
40-14 
40-34 

40° 

40-76 
41-41 
41-78 
42-31 
41-10 

35' 

42-32 

22 

56-19 
55-93 

56-07 

43 

29-30 

46           43 

12-44 

12-54 
8-66 

3909 

14  Sept.  25 
Oct.      7 
16 

Mean 

1  170 

22 

23-77 
23-72 

42 

46-80 

46 

56-38 
56-95 

3 

40-31 

22          44 

44-75 

22          44 

52-81 

22          45 

i  -75 

i  '54 
,  -46 
i  -41 

i  '59 

i  -73 

4>'47 

50 

22-69 

50 

25-42 

46 
31-22 

30-39 
32-4' 
28-74 
31  69 
3  ''34 

40 

44 
15 

3903 

1  3  Oct.    1  1 
29 

Mean 

3916 
1  1  Dec.     2 

56-06 

22 

59-61 
59-56 

59J4 
59-66 

59-47 

43 

11-21 

29          18 

39-60 

40-62 
40-18 

40-58 

4°'35 

3917 
1  1  Dec.     2 

*375 
22 

42 

34-50 
34-20 
33-95 
33-9° 
33-72 
34-10 

56-67 
22 

26 

12-49 

12-22 
14-02 
I2-62 

11-54 

9-48 

3910 

9  Oct.      5 
'5 
23 

^7 
3' 

Mean 

3904 

12  Sept.  12 
13 

'4 

Oct.     8 
26 
29 

Mean 

3918 
1  3  Oct.    1  1 

13 
29 

3i 
Nov.     i 
8 

Mean 

59'57 
22 

44 
16-64 
16-35 
16-10 
16-42 

40-27 

28             I 

54-02 

52-73 
54-68 
56-15 

39" 

12    NOV.   22 
24 

Dec.     6 
'3 

Mean 

22 

56-72 

56-97 

34-06 

42 

56-57 

56-63 

5692 
56-83 

56-69 

56-85 

24 

47-66 

47-85 

47-09 

48-36 

1^-06 

47 

49-43 
48-83 

47-64 
48-74 

47-99 

47-8o 
47-40 
48-00 
48-47 

49-90 

11-58 
22          45 

25-52 
25-40 
25-39 
25-68 

30-97 

50 

0-39 
3'22 
1-90 

3-3° 

38 

3905* 

6  Sept.  26 
Oct.     3 
6 

12 

13 

18 

'9 
23 

Nov.    9 

23 
7  Oct.    26 
Nov.    4 

12 
8    Oct.     22 

3919 

1  1  Nov.     4 

10 

24 
Dec.   19 

Mean 

22 

16-38 

44 

25-98 
26-30 
26-13 
25-92 
26-51 

54-40 

44          27 
28-48 
30-06 
28-43 
30-68 
29-98 

3912 

10  Sept.  26 
Oct.      4 
7 
'3 
18 

Mean 

25-50 

22          45 

30-07 
29-32 

2'20 
42 

6-34 
6-ij 

26 

3920 

1  1   Oct.    1  7 
29 

Mean 

29-70 

22            46 

45H9 
45-01 

45-27 

6-24 

4i 

10-27 
8-87 

I  2"6o 

32 

22 

28-13 
28-14 

27-99 
27-87 
28-18 

26-17 
44 

29-53 

40           18 

6-07 
4-98 
5'47 

5'95 
5-20 

3921 

13  Nov.  14 

22 
29 

Mean 

56-85 
22 

56-75 

43 
29-13 

29-47 
29-10 
29-19 
29-58 

47-76 
44 

48-42 

16 

7'74 
9-26 
9-71 
9-82 
9-36 

3913 

15  Nov.    7 

15 
16 
18 
*5 

Mean 

3906 

10  Sept.  26 
Oct.     4 
7 
'3 
18 

Mean 

45-26 

22            47 

11-61 
1  1  -60 

11-17 

10-91 

II'I2 

1  1  -06 
11-73 
1  1-14 
11-42 

11-13 

10-58 
10 

22-30 

2I'OO 
1977 
21-63 
2O-O9 
20-94 

38 

22-51 
23-84 
20-14 
21-68 
21-46 

21-21 

3922 

9  Dec.   10 
1  1 
28 
10  Oct.   29 
30 
Nov.  17 
26 

15    Oct.        2 

7 

H 
16 

25 
Mean 

28-06 

22 

31-88 
31-58 
32T5 

32-00 

3I-53 
3I-96 

44 

5-53 

50           50 

23-59 
2478 
22-16 

23-25 
24-67 
22-78 

22 

29-22 

29-23 
29-55 
29-47 

29-29 
43 

47 
39-61 

40-54 
38-92 
42-31 

38-33 

9-18 
41 

3914 

1  1  Nov.    4 

10 

'5 
16 

22 
24 

Mean 

3907* 

7  Oct.     4 
18 
Dec.     6 

'4 
16 

Mean 

29-37 

39-94 

31-85 

23-54 

11-36       11-25 

20-96 

2  I  -8  I 
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Grooaibridge 
No. 

Mean  R.A. 
1810*0. 

Moan  N.P.I). 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
i8io'o. 

Mean  N.l'.JJ. 
1810*0. 

Groombri'li'O 
No. 

Mean  li.A. 
1810-0. 

Moini  N.l'.D. 
1810-0. 

1800+ 

East. 

West 

East.        West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East         West 

East        'West. 

3923 

14  Sept.  2s 
Oct.     7 
16 

Nov.     3 
Mean 

3924 

12    Oct.        8 

Nov.  21 
Mean 

22h 

'4"97 
14-81 
14-98 

'V57 
14-81 

47- 

a 

46°        42' 

8-27 
8-40 

7-10 
8-78 

3930 
13  Nov.  14 

20 
22 
27 
29 

Dec.   12 
Mean 

22h 

8-06 

7-94 
8-05 

7'93 
7-66 

48m 

41°          16' 

42-56 
40-51 
40-18 
43-08 
437^ 

3938 

13  Nov.  29 
Dec.   1  2 
'5 

Mean 

22b          50m 

15-83 
15-62 
15-86 

41°           g 
42-36 

'577 

22             50 

17-46 
17-26 
17-64 

'7  '49 

44-04 

40          18 

59-01 
56-68 
60-12 
56-19 

14-83 
22 

47 
18-55 
'8-33 

8-10 

32           48 

1-5° 
1-23 

3939 
1  1  Nov.    4 
10 

15 
16 

Mean 

22 

48 

16-00 
16-24 
16-47 
16-18 
16-21 

41-90 

32          48 

60-42 

57-88 
60-72 

58-48 

3931 

12  Oct.      8 
16 
29 
Nov.    7 
•5 

Mean 

22 

19-52 
19-46 
19-81 

18-44 
47 

'•37 

38          23 

16-72 
13-86 
17-75 

17-46 

22              50 

58-88 
58-69 
58-64 

58-58 

58-00 

38              21 

45-64 

46-01 

45-iS 
46-74 

3625 

13  Oct.    13 
29 

Nov.     i 

Mean 

3940 

13  Oct.    ii 
Oct.    1  3 

*9 

Nov.     i 

8 
Mean 

22 

42-29 
42-60 
42-11 
42-12 
42-43 
42-16 

l6'22 

48 

59-'9 

42           19 

4155 
43-96 
42-46 

AA'1  C 

3932 

3933 

ii  Oct.    15 

'7 
'9 
23 
25 
29 

Mean 

19-60 
22 

44-66 
44-46 

47 

44-29 
44'6i 
44'59 
44-37 

16-11 

49          24 

2952 
28-06 
29-79 
28-26 
27-84 

3926 

8  Oct.      5 
Nov.  14 

'9 
Dec.   18 
9  Sept.  1  5 
28 

Mean 

58-63 

22             50 

59-40 
59-12 

59-I4 
59-01 
58-85 

45-98 

38           42 

44-36 
44-05 

43-17 
44-42 
42-89 

TT   J5 

41-14 

42-87 

3941 

14  Sept.  25 
Oct.      7 
16 

23 
Nov.     3 

Mean 

42-29 

22 

48-13 

47-98 
48-24 

48 

42-72 

48          o 

1-94 

6-07 
1-56 

4'53 

3934 

14    NOV.   22 

Dec.     4 
6 

'9 

M»>nn 

44-56 

22 

5''57 
51-89 

47 

28-05      28-79 

47          59 

61-77 
62-70 

59-10 

22             SO 

58-90 

59-59 
58-67 
59-05 

4378 
10            46 

22-85 
24-9-2 
21-93 
25-9-9 

3927 
14  Dec.     4 
'9 

Mean 

3942 

15  Oct.     7 

H 
16 

25 
Mean 

48-24 

22 

50-99 
51-46 

50-99 
50-59 
51-03 

48 

3'53 

5i          37 

28-07 
29-20 

27-98 
27-03 
28-32 

3935 

14  Xov.    6 
9 

12 

'3 

21 

Mean 

5173 
22 

54-23 
53-46 

47 
54-10 

62-24 

7         5i 
16-42 
16-85 

1778 
16-76 
17-40 

3928* 

6  Dec.    19 
26 
28 
7  Xov.    9 
Dec.     6 
'4 

59-05 

22            5I 

6-30 
6-13 

23-92 

46            22 

63-75 
59-34 

51-01 
22 

55^7 
55-68 

55-87 

48 

28-12 

5i          42 

18-27 
16-21 
16-81 
16-24 
17-79 

3943 

I  I    NOV.    22 

Dec.     2 
Mean 

3936 

14  Nov.    6 
9 

12 

13 
21 

Mean 

3937 

9  Oct.    27 
Nov.  15 

•9 
Dec.      i 

Mean 

6-22 

22            51 

12-50 
12-67 
12-58 
1274 
12-83 
12-85 

6i-55 

27            56 
(25-32) 
19-69 
18-96 

>9'54 
18-84 
18-14 

22 

3-26 
3-17 
3-05 
3-I9 

54-10 
48 

17-31      16-67 

40         28 

•974 
16-30 
15-50 
17-69 

3944 
15  Dec.     4 

8 
9 

12 

'4 
Mean 

392P 

15  Nov.    7 

'5 
16 

18 
Mean 

22 

16-07 

15-92 

49 
'5  '97 

17-06 

31             3 

6-29 

57' 
668 

5-85 

''3-17 

17-31 

15-81 

I5-97 

6-23          5-85 

12-70 

19-03 

3932.     This  number  is  li-ft  blank.     There  is  no  star  in  the  position  given  by  the  observation  on  1814  Nov.  22.     An  alteration  of  the  wirei  of  the  transit  from  I  and  2 
2  and  3  would  make  tlie  covrcsjionding  R.A.  nb.  47™.  5i"'5i,  which  would  represent  an  observation  of  No.  3927,  but  the  observation  of  N.P.D.  (47°.  59'.  5o"'9i)  is 
The  observation  has  therefore  been  rejected. 
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LEDGERS  OF  GEOOMBRIDGK'S  OBSERVATIONS  OF  CIRCUMPOLAR  STARS. 


Groombridgf!            Mean  R.A. 
No.                        iSio'o. 

Mean  N.P.D. 
1  8  1  o  '0. 

0  roombrii  lor 
No. 

M.-an  R.A. 
iSio'o. 

Mean  X.I'.D 
1810-0. 

Gronmhridge 
No. 

Mean 
181 

East. 

R  A. 
o'o. 

West. 

Menu  N.P.D. 
1  8  10  o. 

Date 
1800+ 

East.         West. 

East.         West. 

D.ite 
1800+ 

East.         West. 

East.         West. 

Date 

1800-)- 

East. 

West. 

3945 

9  Oct.  27 

Nov.  15 

19 
26 

Dec.     i 
Mean 

22h          5Im 

S                                     8 

24-32 
24-26 
24-2* 

24"45 
24-61 
24-48 

31°           12' 

s'-'i  « 
6-16 

3-46 

3-57 
5-90 

3952 

1  1  Oct.    1  5 

17 
23 

Mean 

22h           52m 

58-38 
58-61 
58-24 

45°        30' 

33"23 
32-70 

33-37 

3957 

II    Oct.    29 
Nov.     4 

10 

15 

22 

Mean 

22" 
33-26 

33'29 
32-76 

33'32 
33  13 

53'" 

46° 

43:48 

4475 
43-66 
44-06 
44-49 

26' 

58-41 

22             52 

59-98 
5974 

33-10 

36               2 

i6-i  5 

3953 

14    NOV.    22 

Dec.     4 
Mean 

33-'5 
22 

5*74 
52'94 

53-05 
53-00 

53-09 

53 

52-82 
53-06 
52-94 

44-09 
48 

44-30 

42-58 
4  1  'oi 

40-05 

15 
42-99 
42-98 
41-85 

24'37       24"48 

22             51 

52-96 

52-72 

53-I5 
53-03 

53-04 
53-07 

4-63      5-9° 

17       52 

50-45 
51-19 
52-12 

50-06 
5*75 
5075 

3958 

8  Oct.    24 
29 
Nov.  14 
9  Sept.  24 
28 
29 
Oct.      5 
'5 

Mean 

3946 

9  Dec.    10 
1  1 
28 
10  Sept.  26 
Oct.      4 
18 

Mean 

59-86 
22          53 

12-18 

I2'2O 

12-45 
12-27 
I  2-O6 
11*11 

19-78 

48          41 

33-32 

31-36 
32-20 
34-06 

33H7 
32-32 
32-24 
32-20 

31-83 

29^82 

31-13 

30-25 
31-28 
29-31 
29-75 
31-50 
32-95 

31-43 
Ji-*J 

28-23 

31-67 
29-21 
31-70 
32-07 

31-06 

3954* 

6  Oct.      6 

I  2 
13 

Xov.     8 

9 

20 

3° 
8  Sept.  2  1 
29 
30 
Oct.    .1 
5 
9 

22 

24 
29 

Nov.  19 

12    Oct.     29 

31 

Nov.    7 
19 

21 
22 

F>ec.     6 
8 

13 
13  Jan.      2 

iO 

Mean 

22             51 

59-87 
60-01 

59-61 
60-07 

51-22 

45          38 

32-70 
32-87 
32-18 
33-57 
33-05 

52-96 
22 

52-94 

53 

53'79 
53-53 

53-91 
54-01 

41-99 
30 

4261 

49 

22-35 
21-81 

20-74 
18-01 

3947 
1  1  Oct.    1  5 
17 
'9 

25 
Mean 

3959 

12  Oct.      8 
16 
29 

Nov.    7 

Mean 

3960 

10  Nov.  17 

25 
26 

3° 
Dec.     9 
15  Nov.  26 
Dec.     4 

7 
8 

9 

H 

Mean 

59-83 

22             52 

18-16 
18-63 
18-49 

32-87 

41            3 
39-03 
41-07 
3923 

22 

1-32 
I  -08 
0-96 
i-io 
1-15 
0-90 

0-98 
0-99 
1-39 

54 
1-27 

27 

36-66 
35-21 
38-41 

(43-75) 
36-90 

37H3 
38-21 
38-38 

3677 

20-73 

43 

37-16 

3948 
13  Nov.  20 

27 
29 

Mean 

18-43 

22             52 

2  3  "93 
23-99 

3978 

40          o 

13-04 
10-07 

11-83 

3949 

1  5  Nov.  1  8 

25 
26 

Mean 

23-92 

22             52 

34-97 
34-86 

n-65 

35          48 

23-96 

27-36 
31-17 

12-23 

22          53 

13-64 
13-09 

31-58 

46          53 

2773 
26-66 

i-io 

22 

5-75 
5-33 
5-48 

5-60 
5-26 

1-27 
54 

37  H 

46 

40-09 
39-92 
36-39 

4I-54 

57 

3950 

14.  Nov.  i* 
13 

21 

Mean 

3955 

14  Oct.    1  6 
Nov.    3 

Mean 

3961 

14  Sept.  25 
Oct.      7 
16 

23 
Nov.     3 

Mean 

34^9 

22             52 

37-55 
37-80 

37-49 

37-88 

38-08 
37-56 

27-50 

46          49 

9'57 
10-81 

13-14 

10-84 

12-65 
11-24 

13-37 

22          53 

27-84 
27-94 
27-80 
27-74 

27-60 

27-20 

3951 
1  1   Nov.  24 
Dec.     2 
14  Sept.  25 
Oct.      7 
16 
23 

Mean 

3956 

15  Nov.     3 
7 
15 
16 
18 

Mean 

5-48 

22 

673 

6-79 
6-77 

6-71 

54 

39-55 

37 

42-06 

41-84 

4!       2 

40-52 

12 

40          10 

1  1-25 

9-98 

9'»3 

10-98 

12-07 

3962 

1  3  Oct.    1  1 

'3 
Nov.    i 

8 
Mean 

37-73 

11-38 

27-78 

10-68 

675 

41-41 
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Groonili  ridge 
So. 

Mean 
iSi 

li.\. 
o'o. 

Mean  N  P.D. 
i8io'o. 

Groombridge 
No. 

Mean 
ill 

R.A. 

O'O. 

Mean  N.P  D. 

lijlO'O. 

Groombriilge 
No. 

Mean  R.A. 
iSio'o. 

Me;(n  N.P.D. 
1810-9. 

Date 
1800+ 

Kast. 

West. 

East.         West. 

Date 
1800+ 

East. 

West. 

East.         West. 

Date 
1800+ 

East.          West. 

East         West. 

3963 

1  4    1  >ec.      4 
6 
20 

22h 

30-9' 
30-15 

30-06 

54m 

37°        46' 

27-58 
28-08 

2479 

3970 

6  Dec.    19 

28 
7  Nov.    9 
Dec    1  4 

22" 

28-37 
10-  ?6 

55" 
27-99 

6°        40' 

15-59 
16-21 

i  r  -ft  4 

3977 

15  Nov.  25 
26 
Dec.     4 

8 

22*         56"1 

B                                 * 

54-91 
54'93 

CJ.'7J. 

27°           46' 

5975 
60-78 
6c-j.c 

Mean 

30-37 

26-82 

16 

27 

29-88 

'  5  "T 
I5-I3 
13-38 

9 
'4 

54-70 

63-80 
64-27 

3964 

22 

54 

3i            9 

Mean 

*9-54 

27-99 

15-09         15-52 

Mean 

54-66 

62-95 

Nov.  15 

19 
Dec.      i 
12   N.IV.  i  ; 

21 
22 

35-04 
3491 

34-54 
34-69 

60  93 
6roi 
62-20 
6274 
59-74 

63-25 

3971 
12  Oct.      8 
16 
26 

29 

Nov     7 

22 

55 

34-07 
34-25 
33-95 
34  19 

30          34 

33-27 

31-28 
31-86 

3978 

14  Sept.  25 
Oct.     7 
16 

22         57 
4-!6 

47           8 

l6'22 
I6-82 
I7'39 

Meat1 

£i'«Q            A  ,  •  ,  -. 

34  3  ' 

JJ    37 

Mean 

A'±6 

16-81 

79 

72 

-  -  .QO 

4  20 

34'i  5 

39°5 
14  Nov.    6 

I  2 

13 

21 
22 

3479 
35-01 

34-99 
34-48 
34-82 

35           47 
2-14 

4'55 
3-09 
465 
2-96 

3972 

9  Nov.  26 
Dec.     i 

10 

1  1 

22 

55 

41-23 
41-22 
41-18 

40          58 

43-82 
44-20 
44-89 
43-32 

3979 

IO   Nov.  30 

Dec.  16 

23 
24 

22         57 

13-04 
13-20 

I3-37 
13-11 

26          55 

54-47 
54-84 

S8-54 

28 

Moan 

34-82 

3-48 

4l  " 

1  1-18 

5°  42 

,     !    •   ,    S 

i 

Q 

,, 

41  4» 

41    21 

43  82       44-12 

3900 
1  2   Nov.  1  5 

21 
22 

54 

45-72 
457i 
45-72 

31            24 

Si  54 

53-57 

3973 

15    Oct.        2 

22 

44-62 

55 

10          40 

3^'  Si 

3080 
1  5  Nov.    3 

16 

22         57 

54-37 
5409 

5AM4. 

10          14 

27-06 

2903 

20*6.1 

Mean 

4572 

52-55 

14 

4-f  yj 

45-45 

3',  39 
36-76 

18 

53-73 

29-37 

3967 

22 

54 

26           48 

z? 
26 

44  uz 
44-97 

3°  /° 

36-00 

Mean 

54-08 

28-78 

10   l»ec.   1  6 

54-19 

36-35 

Mean 

44-92 

36-45 

23 
24 

27 

54-30 
54'5l 

35-68 
36-42 

3974 

22 

56 

31             17 

3981 
10  Nov.  25 

3O 

22             58 

21-44 
11-18 

26           43 

46-60 

A7'6l 

Mean 

54-40 

3569 

12    Oct.      26 
NOV.   22 

16-02 

15-96 

43-80 
4284 

Dec.  23 

21-81 

2  1  '69 

45-5I 

4.6-88 

*»rtAQ 

3968 

22 

55 

27           40 

ifi  08 

Mean 

15-99 

43-32 

Mean 

21-58 

46-65 

°3 

4°  9° 

25 
26 

30 

Dec.     9 
1  5  Nov.  26 
Dec.     4 

7 
8 

5^3 
4-99 
5^3 
496 

507 
5-35 

5''4 

r  06 

46-42 
47-18 

4877 
49-81 
48-61    , 
49-80 
51-40 
50-17 
48-18 

3975 

1O  Sept.  26 
Oct.      4 

13 
18 

29 

30 

22 

56 

21-08 
20-94 

2O'6l 

21-44 

21-12 
2I-29 

23           48 

49-04 
48-91 
50-18 

48-87 

49-5' 
50-24 

3982 

15   Nov.  25 
26 
Dec.     4 
8 

9 

22             58 

2772 
27-73 

27             48 

45-31 

42-10 

43-24 
44-55 
43-08 

12 

4-78 

48-71 

tUnt 

21-08 

49-46 

Mean 

27-57 

43-66 

Mean 

5-05 

5-03 

48-91       46-98 

•-A 

oo                   r8 

3969 

14  Nov.     6 
Dec.     4 
6 
20 

22 

1  I  "02 
10-81 
10-78 
10-50 

55 

37         .  43 
6-90 

7-01 

(2-00) 

873 

397° 
1  5  Dec.  1  2 
M 

'7 
18 

M 

26'O9 

26'O2 

2598 
26-70 
26-23 

50 

27          37 

35-05 
32-03 
32-68 
30-92 
31-32 

39°3 
1  3  Oct.    1  1 
'3 

29 
31 
Nov.     i 

£.£                5° 

31-15 

30-52 
3090 

15           30 

22-75 

*5'57 
25-24 

18-37 
19-88 

Mean 

1078 

7'55 

Mean 

26-20 

32-40 

Mean 

30-97 

22-36 

214 
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Groombriilgo 

N«. 

Mean  R.  A. 
1  8  o'o. 

Mean  N.F.D. 
iSio'o. 

Groombiulge 
No. 

Mean  R.A. 
iSio'o. 

Moan  N.P.D 
1810*0. 

GroomlirMge 
No. 

Mean  R.A. 
iSio'o. 

Mean  X.l'.il. 
iSio'o. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East.          West. 

East.         West. 

Date 
1800+ 

East. 

West 

East.          West. 

3984 

9  Sept.  28 
29 
Oct.      5 
15 
23 
27 
3' 

Mean 

22h 

37-12 
37-00 
37-37 
3674 

3.7-I7 
37/43 
37-I7 

58m 

i 

31° 

18-52 
18-07 
20-45 
22-07 
20-26 
19-29 
19-92 

36' 

n 

3991 

1  1   Nov.  24 
Dec.     2 

4 
5 
9 
'9 

Mean 

22h         59m 

s                       • 

27-82 

27-57 
27-68 

28-00 
27-82 

27-54 

46'          27' 

5°74 
5178 

49^5 
52-23 
51-68 
52-15 

3998 

9  Sept.  28 

29 
Oct.     5 

'5 

23 

27 
3' 

Mean 

23h 

• 

39-14 
38-55 

39-29 
38-81 

38-95 
39-24 
38-86 

i-! 

• 

31°             41' 

45:34 
44-46 
48-«5 
45-73 
47-27 
45-10 
46-37 

27-74 

22          59 
51-65 

51-63 
51-85 
51-64 

51-34 

51              51 

30-78 
28-49 
31-29 
31-17 

37'>4 
22 

377° 
38-13 

3773 
377^ 
37-83 

58 

19-80 

44 
26-39 

24-33 
26-08 
25-52 
*5'*7 

57 

38-98 

23 

42-09 
42-04 

42-24 
41-96 
42-24 
42-07 
42-27 
42-09 

i 

41-86 
^.1-89 
42-14 
42-01 

46-09 

47          28 

28-85 
28-68 
28-16 

27-93 
27-96 

29-97- 
2973 
27-91 
30-06 
28-00 
26-54 
Jfji 

3992 

13  Nov.  27 
Dec.   12 

'5 

26 

Mean 

3985 

ii   Nov.  10 

'5 
16 

21 
22 

Mean 

3999 

9  Nov.  19 
26 
Dec.     4 

10 

ii 
28 

II    NOV.    22 
24 

Dec.     2 
4 
5 
9 

Mean 

51-69 

23           o 

5-18 

5-34 
4-90 

30-43 

27              23 

37^3 
36-72 

34'4' 

37-82 

22 

46-82 
46-97 
4697 
46-97 
47-08 

58 

25-52 

38 

32-48 
32-88 

34-39 
33-22 

32-96 

12 

3993 

14  Dec.   19 

20 

15  Jan.      i 
Mean 

3986 

1  1   Oct.    1  5 
i? 
'9 
23 
29 

Mean 

r>4 

23           o 
17-36 

17-26 

17-41 
17-48 
17-27 
'7'55 

36-05 

26              48 

1  5-60 
1278 
1509 

1  4'9  5 

I7-57 
13-72 

42-I3 

23 

44-54 

23 

4773 
47-68 

41-98 

i 

i 

28-89      28-51 

3i          44 
26-38 

27          17 

47-99 
54-40 

46-96 

22 

54-5° 
53-87 
54-23 
54-40 

58 

33-19 

51 

50-15 

4975 
49-85 
48-46 

13 

3994 
10  Sept.  26 
Oct.      4 

13 
18 

3° 
Nov.  17 

Mean 

4000 
9  Oct.  23 

3987 

13    NOV.    22 

Dec.  12 

15 
26 

Mean 

4001 

14  Dec.  20 
15  Jan.      i 

Mean 

54-25 
22 

58 

59-87 
60-01 
59^3 
59'97 
59-91 

49'55 
44 

38 

12-84 
12-68 
11-69 
13-30 
13-48 

17-39 
23          o 

25-35 

24-62 

24-67 

24-10 

I4-95 

15           26 

39'99 
43-37 
42-15 
40-29 

3988 
9  Dec.      i 
4 

10 

1  1 

28 

Mean 

47-7' 
23 

53-26 

52-86 
53-39 

i 

53-25 
53-32 

53-12 
53'33 

51-20 

15          38 

20-55 
19-59 

22-&2 

>9'59 
19-80 

19-40 
16-87 

20-70 
19-80 
19-02 

20'12 

22-50 

3995 
1  3  Oct.    1  1 

13 
29 

3' 
Mean 

4002* 

6  Oct.   1  8 

'9 
23 
Nov.    8 

9 
7  Oct.      3 
Dee.   14 
13  Oct.    13 

29 
3i 
Nov.    8 

15 
Mean 

22 

59"94 

59 
9-64 
9-42 

9-45 
9-16 
9-64 
9-62 

41 

12-80 

44 

1378 
15-99 

'4'33 
13-65 

'373 
14-60 

24-69 
23           o 

42-65 

42-86 
42-52 
42-35 

42-82 

4i-45 

41             22 

38-04 
37^3 
36-75 
38-55 
38-65 

3989* 
8  Sept.  29 

3° 
Oct.      i 

5 
Nov.  19 
28 

Mean 

3996 

1  1   Oct.    1  5 
17 
>9 
23 
29 

Mean 

53-«7 

23 

12-66 
12-84 

12-84 
12-71 
12-47 

53-26 

2 

I2-7I 
12-86 

19-77          20-47 

47          22 

21-32 

23-63 

22-32 
21-85 
20-53 
21-97 
18-74 

22 

9^9 

59 

10-90 
11-31 
10-83 
11-38 
11-07 

31 

I4-35 

17 

53-54 
53H2 
51-99 
52-49 
54-81 

42-64 

23          o 

56-95 

57-37 
56-83 

57-43 
56-64 

37-98 

51          33 

32-82 

30-59 
3  '74 
32-67 
31  88 

4003 

9  Nov.  19 
26 
Dec.     4 
28 

I  I     NOV.   22 

24 

Dec.     4 
Mean 

3997 

1  3  Nov.  *o 

22 

27 

Dec.   15 
3i 

Mean 

3990 

12  Oct.      8 
16 
26 
29 
3> 

Mean 

I  I'M 

53-25 

57-04 

3'-94 

12-70 

12-79 

21-24       22-09 
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QMOnibridgt! 

No. 

Mean  K.A. 
1810*0. 

Mean  VI'.  i). 

iSio'o. 

Groombrid'-e 
No. 

Me.ui  K.A 
iSio'o. 

Meau  N.t'  U. 
1810*0. 

CiroombriJge 
No. 

Meau  K.A. 
1810*0. 

Mean  N.IM). 
iSio'o. 

Data 

1800+ 

East. 

West. 

East. 

Wast. 

Date 
i8oo-f- 

East         West. 

East         W«t 

Date 
1800+ 

East.         West. 

East 

W.-st. 

4004 

1  1   Xov.  1  5 
16 

21 

Mean 

19-05 
19-30 
18-92 

2m 

a 

49" 

i4'69 
16*08 

'4'33 

9' 

4011* 

7  Oct.     4 
18 
Nov.    9 

12 
2  I 

Dec.     6 

8  Sept.    4 

6 
8 

'9 

21 

29 
30 
Oct.     22 
24 

Nov.  21 

28 

Mean 

a                       8 

52-69 

5*79 

52*48 

52*68 
52-86 
52-61 

41°         37' 

48-"28 
46-18 
47-29 

49^3 
46*71 
47-10 
47-56 
47''7 
50*52 
49*08 
48-32 
46-47 
47-8i 
47-06 

49^5 
48*2.0 

47-53 
48-29 

49-44 
48-30 

4017 

iz  Nov.  15 
'9 

22 

Dec.     8 
Mean 

2*}h            cm 

3572 
35-57 
35-67 

40- 

24' 

54-97 
53-17 
51*17 
53*30 
54*22 

1909 
23 

27-98 

2 

28-12 
28-44 
28-13 
28-31 

28-28 

15-03 
23 

17*15 

47 
17-02 
17-36 
16*88 
15-98 
15*29 

4005 

10  Oct.     4 

«3 

18 

3° 
Nov.  17 

25 
Mean 

23           6 

10-78 
11-06 

47 
6-80 
8-86 

53-37 

43 

4018 

4019 
ii  Dec.     9 
'4 

Me  in 

27-98 
23 

28-26 

2 

39*19 
39'12 
39-42 
39-62 

39-44 

17*15 
37 

16-51 

58 
15-09 
13*51 
1  8*08 
15-68 
16-46 

10-92 

23            6 

"3  59 
13-82 

13-88 
13-72 
I3-94 

7-83 

44 

30-06 
29-95 
28*18 

3°'45 
31*18 

30 

4006 
12   Nov.  15 
•9 

21 
24 

Dec.     6 
Mean 

4020 
ii   Nov.  10 
15 

21 

Dec.     5 
Mean 

52-69 

23            4 

7*83 

7-79 
7-56 

7*82 
7*88 

47-47       48-26 

51              I 

44-64 
43-02 
41-83 
43-09 

4012 

12  Oct.     8 
16 
26 
29 
3> 

Mean 

23 

48-86 
48-27 
48-46 
48-54 
48-74 

2 

4879 
48-64 
4859 

40 

33-98 
31*50 

33-95 
3277 
3477 

15-76 

15 

36-71 
35-25 

13-79 

23           7 

13-83 
14-66 
14*22 

29-96 

15 

52-71 
53-68 
(45-37) 

47 

4007 

12    NOV.  22 

Dec.     8 

'3 
14  Oct.      7 
16 

23 
Nov.    3 

6 
Mean 

4021 
13  Oct.    13 
25 
29 

Mean 

Til 

23            4 

8-06 
7-85 
8-08 
7*88 
8-04 

43-42 

48           58 

3-11 

6-18 
6-40 
9-12 

476 

4013 

ii   Got.    29 
Nov.  10 

21 

Mean 

14-24 

23           7 

54-87 
53-91 

54-62 

54-79 
55-11 

53*20 

16 

10-87 
11-71 

12*00 
13*12 
I  I  -06 
12*85 

48 

4022 

9  Sept.  28 
29 
Oct.      5 
'5 

23 

27 

Mean 

48-57 

23 

18-50 
19-50 
20-13 
19-58 
19-09 

48-67 
3 

33-39 

10 

28*05 

29-67 
31-06 

27-87 
28-17 

35*60 
23 

4008 

15    Oct.         2 
'4 

ii 

Mean 

7-98 

23           5 

19*13 
18-86 
19-36 
19-06 

5*91 

44          54 
30*98 
31*56 
30*1  1 
33-09 

4014 

13  Nov.  15 
20 

22 

27 

Mean 

54*69 

23             8 

4'93 
5*18 
4*92 
4-67 
4-95 

11*93 

37 

31-27 
3''57 
32-00 

34-82 
34-50 

48 

4023 
1  1   Oct.    1  5 
17 
'9 

23 
29 

Mean 

19-36 

23 

31-89 

32-67 

33-24 
32-26 

32-37 

3 

28-96 
10 

2974 

29-78 
26-86 
26-38 

27 

4009 

15     Oct.        2 

7 
'4 

Mean 

19*10 

23           5 

33-31 
32-89 

33''5 

3  '"44 

47           19 
50-21 

48-82 

4015 

I  1    NOV.  22 

Dec.     2 

4 

Mean 

4-93 

23             8 

20*98 
21-76 
21-75 

21-29 
21*49 

32*83 

20 

50*81 

49'  '7 

50*24 

8 

48*50 

49-53 
48-89 

23 

49^3 
49-10 

49'3  ' 
49-18 

3 

28-55 
38 

1-39 
2-90 
4*56 
3-52 

48 

4024 

9  Oct.  31 
Nov.  19 
26 
Dec.     i 

4 

10 

Mean 

23            5 

29-83 
29-76 

I 

48-78 

47           33 
26-04 
23-49 

4010 
ii   Oct.    15 

'7 
'9 
23 

Mean 

4016 
1  1  Dec.     9 
•4 

Mean 

49-21 

3'°9 

29-80 

24-77 

11*50       21-39 

50*07 

48*98 

4018.     This  number  is  left  blank.     The  position  originally  ascriUd  t,,  this  No.  was,  owin-  to  >.,m,.  unknown  cause,  compounded  of  the  RA.  belonging 
to  No.  4019  and  the  N.P.D.  belonging  to  No.  4015. 
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.,Tr,s« 

ileau  I!.  A. 
1810-0. 

iSio'o. 

Gi-O'iinbridge 
No.     ' 

Mean  R.A. 
1810-0. 

.Mean  X.P.L). 
1810-0. 

Qroombridgv 

No. 

M.-BU  R.A. 
1810  o. 

Mean  N.l'.D. 
iSio'o. 

Date 
1800+ 

East.          \Visst. 

East. 

West. 

Dite 

1800+ 

Boat. 

West. 

East. 

West. 

Date 

1800+ 

East.          West. 

East.          West. 

4025 

12    Oct.      8 
26 
29 

31 
Nov.   |S 
I  ).-.:.      6 

Mcr, 

23"           8"'         45° 

S                                 8                              /; 

22'2O 
22-79 
22'22 

22-53 
22-5* 

52' 

5-86 
6-35 
574 
5'37 
2-93 
6-12 

ii   Oct.    15 
17 
'9 

Mean 

23" 
21-24 

21    31 

2  no 

I0m 

1 

37° 

'5-45 
16  09 

16-05 

48' 

4038*  contd. 
6  Nov.     8 

20 

7  Oct.     3 

4 
18 

3' 
Nov.    9 

12 

Dec.  27 
8  Aug.  14 

•9 

Sept.    4 

6 
8 

15 
16 

19 

21 

29 

30 

Oct.      i 
5 
9 
Nov.  14 

»9 

Dec.  1  6 
9  Sept.  24 
Oct.      5 
23 
27 
3i 
Nov.  19 
26 
Dec.     i 
4 

10 

10  Jan.    14 
Sept.  26 
Oct.     4 

13 
18 
Dec.  23 

Meun 

23''        iom 

5274 

52-67 
52-48 
52-68 

22°          55' 

3672 
36-53 

36-65 
3588 
36-61 

35-57 

35-537 

35-66 

37  02 

36-07 
36-64 
36-1  1 
36-45 

37'24 

37-'7 
36-42 
3670 

37'H 
36-17 

36-51 
36-11 

36-24 

38-24 

3575 

36-34 
36-18 

35-80 
35-80 
36-88 
36-83 
37-10 
35-02 

34-43 
(32-90) 

36-06 
35-96 

21'22 

23 

40-21 

40-84 
40-28 
40-43 

10 

15-86 

15 

1  5  -co 

'7'55 
18-86 
15-61 

44 

4033 

13  Oct.    1  1 
'3 
25 
29 
3i 

Mean 

22-48 

23             8 

58-26 
58-18 

58'34 
58-17 

58-17 

58-34 

42 

5-40 

I 

16-97 
14-83 
16-42 

17-87 
16-83 

«7'55 

4026 

8      (.):   t,            9 
22 
24 
29 

No-..  28 
lie:-.    16 

Mean 

40-43 

23 

40-27 
40-29 
40-16 
40-09 

10 

16-09 

51 
52-26 
52-02 
53-02 
50-82 

44 

4034 
11   Nov.  16 

22 

Dec.     2 
Mean 

58-24 

23             9 

262 

2  60 

2-88 
2-79 

3'<9 

45 

16-75 

32 

48-46 
46-25 
47^3 
50-16 

47-79 
46-80 

4027 

12  Oct.    1  6 
26 
29 

3' 
Nov.  19 

22 

Mean 

4O-2O 
23 

40-58 
40-65 
40-70 
40-94 

10 

40-80 
40-91 

42 

54-62 

24 

55-54 
56-46 

4035 
8  Oct.    29 
Nov.  28 
9  Sept.  28 
29 
Oct.      5 
'5 

MKUII 

2-88 

23             9 

23-89 
24-30 

24-16 
24-18 
»4'44 

49 

47-82 

15 

45-03 
45-65 
42-14 
45-48 

44-26 

4028 

9   Dec.    I  I 

28 
10  Sept.  26 
Oct.      4 

'3 

18 

Mean 

4072 

23 

48-07 
48-77 
48-41 
48-4I 
48    I4 

40-86 

10 

55-54 

42 

31-30 
30-41 

31-29 
3I-41 

31-57 

56-00 
39 

4036 

1  1   Dec.     4 
5 
9 

'4 

22 
23 

Mean 

24-15 
23          10 

6-88 

7-03 
7-02 
6-67 
7-08 

45 
61-44 

59-57 
61-41 

62-06 

44-44 
53 

4029 

12    Oct.         8 

26 

3> 
Nov.  15 

Dec.      6 
Mean 

52-61       52-65 

36-09       36  29 

-22          55 

36-60 

36-04 
34-06 
36-89 

4038"  S.P. 

8  Apr.  2  1 
May    i 

4 

7 

9 
1  1 

Mean 

48-40 
23 

5  ''44 
51-29 

10 

5';44 

51-51 

51-50 

31-21 
48 

38-62 

38-88 

57 

36-55 
37-25 
36-95 

4037 
10  Oct.     4 

13 
30 
Nov.  17 

Mean 

6-94 

23          10 

8-85 

9-4I 

9-10 
905 

61-12 

42 

26-30 
27-74 
28-33 
28-37 

32 

4030 

1  1  Dec.     4 
5 
'4 

23 

Mean 

4031 

i  3   (Jet.    1  1 

3' 
No-.    8 

Mean 

23         10 

59-80 
59-73 

60-1  1 

37-47       35  54 

49           16 

5883 

58-43 
60-37 

5i  '37 
23 

51-5. 

10 

52-79 
52-48 
52-58 
52-59 
52-74 

22 

37-03 

55 
36-14 
36-63 

37-44 
35-96 

36-65 

9-10 

23          10 

13-14 

13-46 

12-46 

27-69 

II 

9'"9 

10-53 

12-16 

48 

4039 

9  Dec.    1  1 
10  Sept.  26 
Oct.    18 

Menu 

4038* 
6  Oct.    12 

'3 

18 

'9 
23 

13-02 

10-83 

59-88 

59-21 
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uliridgti 

Nu. 

Mean  U.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Groumbridge 
No. 

Mean  RA. 
1810*0. 

Mi-mi  N.P.U 
1810-0. 

UcootnbridjM 

No. 

Mean  R.A. 
1810  o. 

Mean  .N  .  i  .  ,  >. 
lSlo'0. 

Dutx- 
1800+ 

East.         West. 

East.         West. 

Datd 

1800+ 

East.         Wc«t. 

East.         West. 

Date 
1800+ 

East. 

West. 

East. 

West. 

4040 

10  Nov.  30 
Dec.     9 
10 

23 
24 

27 

Mean 

23h       IIm 

•                 1 

1-27 
1-13 

1-81 

173 

17"         20' 

49:99 
53-6S 

52-27 

50-54 
52-98 
53-22 

4048 

1  1   Oct.    1  7 
Nov.  15 

Mean 

44-29 
44-62 

36°       55' 

•'                     // 
r  Q  '  AO 

59-15 

4055 

13  Dec.  26 
3' 

Mean 

23" 

34-16 

34'42 

I5m 

35° 

25-60 

Si' 

II 

44-46 

23             14 

0-16 
0-91 
0-8  1 

58-81 

36          49 

7-18 
0-98 
4-28 

34-29 
23 

15 

40-66 
4072 
(38-89) 
40-57 
40-54 

24-64 
25 

41 

51-10 

49-55 

50-68 

49-83 

50-02 

4049 
u  Oct.   23 
Nov.  1  5 
16 

Mian 

4056 

12  Oct.    16 
26 
29 
Nov.    7 
«5 

Mean 

1-49 

23            II 

43-16 
43-12 
43-53 
43-25 

52-11 

29          53 

'9"45 
21-66 
19-16 
19-93 

4041 
14  Oct.    1  6 

23 
Nov.    6 

12 

Mean 

0-63 

23           14 

7-09 
6-88 

^95 
6-67 
6-76 
7-03 

4'"5 

30          54 

24-09 
24-63 
24-07 
25-29 
25-66 
23-65 

23 

'3'3' 

12-84 

'3-33 

40-62 

16 

13-82 
>3'33 

35 

22-62 
22-50 
22-13 
21-07 

50-24 

57 
23-05 
*3'93 

4050 
10  Nov.  17 
*3 
25 
30 
Dec.     9 
16 

Mean 

4057 
it  Dec.     8 

'3 
13  Nov.  15 

20 
22 

Mean 

43-27 

23            II 

53"46 
5377 

20-05 

32           31 

20-97 
'9'53 

4042 

14    Nov.    22 

Dec.    4 
Mean 

53-62 
23           II 

59-96 
59-80 
5977 

20-25 

30          45 

50-50 

46-58 
47-68 
49-00 

6-86         7-09 

23            14 

54-69 
54-69 
54'63 

24-66      24-09 

37            o 

36-02 
35'3' 
3773 
35-94 

13-18 
23 

13-58 

16 
14-93 

'5'73 
15-50 
15-41 

'5-49 

15-80 

2  2  '08 

34 

23-49 

56 

1071 
12-30 
11-65 
10-61 
13-42 

12-21 

4043 
10  Nov.  30 
Dec.     9 
16 
23 

4051 
ii   Oct.    15 

'9 
23 
25 

Mean 

4058 

9  Dec.     4 
10 
n 
28 
10  Oct.     4 
"3 

Mean 

5973 

23             12 

6-58 
6-94 

48-44 

32          45 
44-01 
4''57 

54-73 

23            15 
4-21 

4-08 

3'96 
4-12 

4-02 

36-25 

49          25 

4'74 
45-46 
44-07 
43-09 
44-98 
43-I3 

4044 

14    NOV.   22 

Dec.     4 
Mean 

4052 

II    NOV.   22 
24 

Dec.     2 
4 
9 

'4 

Mean 

23 

26-95 
27-01 
26-65 
26-99 

27-13 
26-70 

15-48 
16 

28 

33-01 
33-52 
33-i6 
32-22 

32-47 
32-98 

11-82 

45 

32-65 
32-38 
32-39 
33-15 

4059* 

7  Oct.      3 

4 
18 

Nov.  21 

Dec.     6 

*7 
8  Sept.    4 

6 

8 

Mean 

6-76 

23             12 

25-87 
26-09 

4279 

29           50 

41-07 
43-00 

4045 

14  Oct.    23 
Nov.    6 

Mean 

4-11 

23             15 

28-81 
28-79 
28-85 
28-48 
28-97 

4375 

49          55 

44-25 
44"  '7 
42-42 
45-90 
44-52 

4053 
1  1  Nov.  24 
Dec.     4 

5 

22 
23 

Mean 

4054 
9  Oct.    1  5 

23 
27 
Nov.  19 
26 
Dec.     i 

Mean 

25-98 

23             13 

'495 
2-31 
1-94 

42-04 

36           13 

25-96 

25-05 
22-24 

4046 
i  3  Nov.  1  5 

22 

Dec.   1  5 

Mean 

26-91 

23 

48-88 
48-52 
48-21 
48-07 

16 

32-89 

38 

46-54 
46-40 
46-06 
46-94 

32-64 

3 

4060 

1  1  Oct.    1  5 

17 
'9 

Mean 

2878 

23          15 

32-07 
32-36 

32  39 
32-12 

31-96 

33          30 
2279 

22'01 
23-12 
22-O4 

22-50 

23-67 

2-07 

23             13 

H-57 

25-69 

25-09 
25-66 
2574 

24-42 

12                 2 

22-84 
22-45 
23-14 
25-52 
22-94 

4047 

12     I).'C.     13 

i  3  Oct.    1  1 

'3 

25 

3' 

ttaf 

48-42 
23 

I  1-21 

17 

46-49 

37          5i 
54-03 
52-55 

4061 
i  i    1  >ec.     2 

5 

Mean 

25-55      24-57 

23-51        22-84 

32-28       31-96 

•42-50       23-67 

11-56 

53-29 

2    E 


218 


LEDGERS  OF  GROOMBRIPGE'S  OBSKRTATIONS  OF  CIRCUMPOLAR  STAR!?. 


Groembridge 
No. 

Mean  R.A. 
1  8  1  o'o. 

Mean  N.P.D. 
iSio'o. 

Gronmbridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.U 
iSio'o. 

GroombrMtre 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.D. 
iSio'b. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Dat« 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East. 

Wwb 

4062 

14  Oct.   23 
Nov.    6 
13 

Mean 

23" 

a 
22^1 

22-88 
22-63 

i7m 

8 

29° 

32:i8 
32-69 
28-48 

36 

4070 

12  Nov.    7 
'5 
'9 

22 

24 

Dec.     6 
Mean 

23" 

8 

19'" 

s 

1-15 
0-96 
0-99 

I'22 
I-I3 

1-16 

25° 

25' 

11-33' 
11-91 

10-05 
II-08 
10-17 
10-28 

4077 

10  Oct.      4 

'3 
18 
Nov    17 

Mean 

23" 

S 

2Im 

9-08 

9-29 
9-03 
9-20 

32° 

*/ 

29' 

5  1''04 
51-61 
51-62 
5172 

22-81 

23 

31-90 
3'75 
3I-94 

3  1  '66 

17 

31-12 

37 

30-81 
30-50 
32'47 
3i-97 

52 

23 

18-26 
18-44 

9-I5 

21 
18-44 
'8-39 
'8-33 
18-16 
18-42 
18-34 
18-82 
18-84 

18-43 
18-45 

32 

53-01 

52-16 

51-50 

29 

52-00 
5172 
50-29 
50-70 
50-96 

49-14 
5  1  -02 

4063 

:il    Oct.     I, 

17 

'9 
*5 

Mean 

23 

19-22 
18-51 
18-66 

J8-S9 

no 

19 

18-98 

20 

3-30 

3'37 
4-22 

3-27 

io'8o 

41 

4-43 
2-86 

4078* 

8  Sept.  29 

3° 
Oct.      I 

5 
9 

22 

10  Oct.      4 

'3 
18 
Nov.  17 
26 
30 

Mean 

4071 

8  Nov.  19 
Dec.   1  6 
9  Sept.  28 

29 
Oct.      5 

'5 
Mean 

31-81 

23 

5i'33 
51-06 
5078 
51-60 

5!"39 

17 

3i-44 

29 

22-88 

23-55 

24-08 

25-04 
23-56 

57 

4064 

14  Oct.     7 
16 

23 
Nov.    6 

12 

Mean 

1875 
23 

18-98 

19 

5975 
59-32 
59-53 
59-48 

3-54 

37 

3-65 

22 

46-11 
42-58 

45-54 
44-78 

4072 

12  Nov.    7 
'9 

22 

Dec.     6 

Mean 

18-35 

23 
31-42 
31-95 

18-46 
21 

5274 

47 

1373 
11-67 

50-83 

4 

51-23 
23 

17 

5971 
59-67 
59-91 
59-90 
59-61 
59-43 

23-82 

48 

7 
58-49 

57-70 
58-44 

59-32 
58-39 

57-59 

4079 
1  1   Nov.  10 
15 

Mean 

4065 
8  Oct.      5 
9 

22 
24 
29 

Nov.  14 
Mean 

23 

11-98 

59-52 
20 

11-66 

1  1*29 

11-94 

16 

35-86 

4475 

55 

39-06 
3670 
37-/I 
37-59 
3694 

31-69 

23 

35-09 
34-46 
34-90 
34-69 

21 

12-70 

15 

9-3i 
13-65 
13-04 
9'37 

49 

4073 
9  Nov.  26 
Dec.      i 
4 

IO 

28 
10  Jan.      i 

Mean 

4080 

10  Dec.   14 
16 

23 
24 

Mean 

23 

578 
5-70 

5971 
18 

36 

10-66 
J3"H 

58-32 
4 

4066 

13  Dec.   15 
3i 

Mean 

34-79 

23 

58-55 
58-50 
58-48 
58-41 
58-68 
58-58 

21 

n'34 

5i 

22-42 

23-03 
23-03 

23-42 

20-1  I 
21H3 

48 

4081 

9  Sept.  29 
Oct.    15 

23 

27 

31 
Nov.  19 

Mean 

574 

23 

21-98 
21-46 
21-41 

18 

11-95 

36 

43-95 
44-06 

44-28 

10 

11-98 

23 

22-65 
22-94 
22-76 
23-02 
23-07 

11-63 
20 

35-86 

44 

50-73 

48-20 
47-28 

45-29 
48-90 

37-60 
34 

4067 

13    NOV.  22 

Dec.   15 
26 

Mean 

4074 
1  1  Nov.  1  6 

22 

24 

Dec.     4 
5 

Mean 

21-62 
23 

18 

2171 
22-06 
22-04 

22-20 
22-07 

44-10 
20 

21 

38-05 
39-72 
34-66 
36-48 
35-68 

58-53 

23 

6-95 

23 

41-23 
41-07 
40-98 
41-31 
40-99 
41-15 
41-24 
41-38 
41-17 

22 
22 

22-24 

32 

51-50 

46 

32-21 

3^95 
29-65 
32-96 

3^54 
29-96 

32-75 
3I-8I 
31-09 

37 
58 

4068 

12  Oct.     8 
16 
26 
29 
3« 

Mean 

4082 
10  Nov   30 

22-89 

23 

4374 
43-36 

20 

48-08 

47 

17-84 
I9-73 

6 

4075 
1  1  Oct.    2  3 

Nov.  10 

Mean 

4083 

ii   Oct.    17 

'9 
23 
25 
Nov.  10 

24 
Dec.     9 

'4 

22 

Mean 

23 

45-06 

4412 
44^5 
44H4 

22-02 

18 

23 

41-41 
42-49 

4I-57 
38-75 

36-92 
IO 

43-55 

23 

5-65 
5-89 

21 

18-79 

44 
60-99 
59-61 

34 

4069 

1  3  Oct.    1  1 
13 
25 
Nov.    8 

Mean 

4076 
1  1   Nov.  1  6 

22 

Mean 

44-69 

41-06 

577 

60-30 

41-17 

3'-55 
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Groomlnidgo             Mean  R.  A. 
No.                        1810-0. 

Mean  N.l'.D. 
iSio'o. 

GroMubridiM 
N«. 

Muau  R,A. 
iSio-o. 

Mean  X.  P.O. 
1810x1. 

Gruamhridgti 
No. 

Mean  R  A. 
i.Sio'o.    . 

Mean  N.P.D. 
1810*0. 

,?co+              »««•     !    West- 

East. 

Wost. 

D.ito 

iSoo-f- 

East         West 

East. 

West. 

Date 
1800+ 

Kaak 

WeaW 

East.    ' 

West. 

4084 

1  I     I  >OC.        2 

'4 
(loan 

23h            22™ 

51-30 
5  '"59 

47' 

27:49 
26-80 

13' 

4091 

ii  Oct.    23 

25 
Nov.  1  5 
16 

M 

Mean 

23h          24™ 

t                  t 
46-17 

45-97 
457* 
45-89 
45-35 

47° 

4rii 

43-05 
40-99 

42'77 
42-50 

8' 

4099 

9  Sept.  29. 
Oct.      5: 
i> 
23 
27 
Nov.  19 

Mean 

23h 

(39-36) 

40-06 

40-27 

40-50 
40-36 
40-25 

26- 

• 

23° 

// 

3:1-13 

3'O'  I  2 
28-02 
26-14 
30-03 
28-26 

33' 

5'  '45 

23             22 

51-11 
51-66 

5"  '47 
51-66 
51-50 
51-48 

27-15 

44 

45'  '5 

44-55 
42-92 
4.1-08 
43-95 

IS 

45-58 

4085 

12   Dec.    13 
i  3  (  let.    1  1 

«3 

25 
31 

Nov.     8 

Mean 

45-82 

23              25 

10-23 

23              25 

2171 
21-42 
21-53 
21-92 
21-59 
21  '60 

42-08 

36 

51-42 

50 

36-86 

58 

48 
38-16 
37-53 

35-59 
38-17 

36"'3 

40-29 
23 

26 

49-14 
48-91 
49-22 
49-14 
49-12 

28-95 
19 

24 
26-61 

J7'55 
28-61 

«7'83 
28-83 

4092 
II    Oct.     I/ 

4100 
9  Dec.     i 

4 
10 
28 
10  Jan.      i 

Mean 

4093* 
8  Oct.    24 

29 
Nov.  14 

'9 

28 

9  Sept.  28 
Mean 

51-55       51-11 

23           23 

31-88 
32-25 
32-67 
32-25 
32'55 

43-53 
13 

45-58 

9 

1  1-04 
11-56 
10-91 
1  1  -06 
14-14 

4086 

12     Oct.         8 
16 
26 
29 

3' 
Mean 

23 

39'21 

4079 
4070 

49-11 

27 

40-87 

3 

18-36 
27-27 
27-22 
26-59 
26-97 

17-89 

44 
*7'34 

4101* 

6  Dec.  21 
7  Oct.     4 
18 
Nov.    9 

21 

Dec.     6 
Mean 

21  -60.          21-63 

23                 25 

36-98 
3671 
37-09 
37-60. 

36-86 

16 

21-97 
22-78 
22-72 
21-74 

37-12 
49 

32-32 

23           23 

37-95 
38-32 
37'8i 
38-2.1 
38-08 

37 

11-74 

21 

40-87 
38-86 
4'"39 
42'5  + 
39H3 

4094 
14  Nov.    6 
•3 

21 

22 

Mean 

4087 
12  Xov.    7 

15 

•9 

22 

Dec.     6 

Mean 

40-23 
23 

23 

57*95 
57^7 

57-79 
57-87 

58-37 
57-89 

40-87 

27 
50-69 

27 

27-28 
38 

23 

37* 
4-86 

2-12 

V" 

2-36 

4-07 

Z7-34 

45 
SJ'49 

12 

37-10 

23                  25 

4I-43- 

4I-77 

4I-53 

22-30 

44 

'7-44 
18-49 
19-29 

ir 

4102 

ii  Nov.    7 

4095 
13  Oct.    13 
Nov.     i 
8 

Mean 

38-08 

23           23 

42-65 
42-82 
42-56 
42-68 
42-77 
42-15 

25 

32-00 

40-62 
18 

33-05 
33-40 
32-89 
32-79 
(38-82) 

4088 

9  Nov.  26 
Dec.     i 
4 

10 

28 
10  Jan.      i 

Mean 

4103 

9  Sept.  29 
Oct.    1  5 
23 
27 
Nov.  19 
26 

Mean 

41-58 

23            26 
15-69 
I5-45 

18-41 
38 

39 

17-89 
16-14 

4096 

12    Nov.   22 

D,-c.     8 
Mean 

42-65       42-60 

23           24 

29'47 
29"33 
29-07 
29-27 
29-31 

32-00 
13 

33-03 

13 

44-58 
43-33 
42-05 
43-88 
43-46 

4089 

12  Oct.      8 
16 
26 

29 
3' 

Mean 

'5'57 

23            26 

12-45 

22-50 
22-76 

"'34 
22-44 

38 

17-02 

45 
35-11 

33-44 
36-13 
33-65 
35'02 

57*97 

23 

12-29 
12-37 

28 

3-56 
17 

48-16 

48-89 

7 

4097 

12   Xov.    7 
'5 
'9 

22 

Dec.     6 

Mean 

4104 

14  Oct.    23 
Nov.    3 

Mean 

29-29 

23           24 

40-46 
40-93 

4°-47 
40-68 
4097 
40-54 
40-67 

44 

53-88 

57-39 
54-86 

53-55 
55-18 

43-46 

21 

54-80 
54-95 

4000 

12  Dec.     8 

'3 
13  Oct.    ii 

'3 

25 
29 

3' 

Meiin 

12-33 
23 

28 

16-73 
16-82 
16-76 
16-6  1 

48-58 
46 

37 
16-65 
16-39 
16-11 
15-01 

12-50 

23            26 

28-30 
28-32 
28-44 

37 

'•44 
0-89 

2'59 

34-67 

2 

4105 
8  Sept.  29 

3° 
Oct.      i 

5 
Mean 

4098 
ii   Oct.    15 
'7 
•9 

Mean 

40-67       4070      54-93 

54-S8 

28-35                      1-64 

16-73 

16-04 
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Groomljridge 
No. 

Mean  R.A. 
1810*0. 

Mean  N.P.D. 
iSio'o. 

Groumbridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.P.  U. 
iSio'o. 

Groombridg<; 
No. 

Mean  R.A. 
1810  o. 

Mean  N.i'.D. 
18100. 

Date 
1800+ 

East.         West. 

East. 

West. 

Date 

1800+ 

East. 

West. 

East. 

West. 

Date 

1800+ 

Eust.         West. 

East. 

West. 

4106* 

6  Sept.  24 
26 

27 
3° 
Oct.     3 
6 
8  Aug.  14 

'9 
Sept.  15 
16 

'9 
Nov.  21 

28 

Mean 

23h        28m 

•                      • 

18-30 
18-29 
18-01 

18-20 
18-01 

44° 

I2:68 
11-59 
12-98 

34' 

it 

12-17 
13-92 
12-36 

1078 
10-58 
11-75 
10-79 
11-47 
10-77 
1  1  -80 

4109*  contd. 

12  Oct.      8 
16 
13  Jan.     8 

10 

Sept.    9 
Oct.    ii 
Nov.     8 
Dec.   31 
14  Jan.      i 
7 

9 

Dec.     6 

'9 

20 

3> 
15  Jan.      i 
8 
Dec.  24 

Mean 

23h 

B 

28m 

47* 

U 

58-03 
58-84 
57-28 
59-22 
59-02 

57-33 
56-96 
57-01 

57-67 
58-28 

57-57 
58-18 

5778 
58-98 

46' 

5  6  -3  7 
57-73 
59-80 

58-33 

4"5 

14  Oct.  23 
Nov.    3 

Mean 

2;jh               .jQn, 

•                                                  I 

3I-24 
3I-9* 

17* 
17-10 

22-22 

12' 

4 

3>'58 

23          30 

35-60 
3565 
35-93 
35-66 

35-67 

19-66 

32 

52-70 

54^9 
55'U 

55-56 
5668 

4116 

10  Nov.  30 
Dec.  14 
16 

23 
24 

Mean 

357° 
23           31 

Z'OI 

,-64 
1-66 
1-69 
1-50 

55-01 
27 

19 

34-96 

3573 
34-42 
33-04 
34-84 

18-20       18-11 

23            28 

45-81 
45-97 
45-87 
46-00 
46-10 
46-00 

12-42 

42 

53-36 
54-56 
52-90 
53-60 
54-20 
53-35 

1  1-64 
2 

4117 

12  Oct.      8 
16 
26 

29 
3' 

Mean 

4107 

ii  Nov.  10 

15 
16 

22 
24 

Dec.     2 
Mean 

23 

25-02 
25-1* 

51-07 

29 

25-34 

25-51 

25-22 

25-45 

57-93 
32 

47-46 
47H2 

57-84 

23 

47'3° 
47-59 
47-5' 
47-40 

4110 

10  Oct.     4 
'3 
3° 
Nov.  17 
26 
3° 

Mean 

1-70 

23           31 

4-90 
5-12 
5-16 

S-H 

5-02 

5-06 

46 

0-92 

0-35 

1-70 

0-92 

1-96 
0-28 
0-77 
2-37 
i-33 
1-49 
o*~o 

2-31 

1-95 

0-66 
2-58 
2-82 
1-84 
i'34 

34-60 

43 

2-47 

2"IO 

2-53 
1-87 

2-99 

2-88 
3-12 
3-22 
1-17 
179 
2-38 

45-96 

23           28 

47  '4* 
47-30 
47'*S 

53-66 

47 
21-51 

i8-37 
20-58 

58 

4118* 
6  Nov.    9 

20 

23 
Dec.   1  1 
7  Dec.     3 

'3 
8  Nov.  14 

9  Sept.  28 

29 

12    Oct.     29 

3' 

Nov.    7 

'5 
<9 
Dec.     6 
13  Sept.    9 
Oct.    ii 
Nov.    8 
Dec.  31 
14  Jan.      i 
7 

9 
Dec.     6 

'9 

20 
31 

i  5  Jan.      i 
8 
Dec.  24 

Mean 

4108 
1  1  Dec.     4 
5 
9 

Mean 

25-07 
23 

58-68 

25-38 

29 

58-16 

58-47 
58-42 
58-16 
58-50 

47-44 
40 

45-83 

47H5 

34 

48-50 

47-24 
48-36 
46-93 

47>7 

4III 

8  Oct.     9 

22 

24 
29 

Nov.  14 
9  Sept.  28 

Mean 

47-3* 

23            28 

51-24 
50-92 
50-99 
51-26 
50-94 

20-15 

f 

47 

57-5i 
55-80 

55'°4 
58-49 

60-39 
58-30 
5876 

57-58 
5870 
58-14 
58-27 
58-26 
58-25 
58-14 
58-13 

58-63 
56-96 

57-27 
57-78 
57-37 
57-68 

46 

58-47 

57'59 
57-61 
58-68 
58-42 
56-98 

57-27 
56-67 

577i 
58-14 

4109* 

6  Oct.    12 
18 

'9 
23 

Nov.    8 
8  Aug.  14 

'9 
10  Oct.    13 
30 
Nov.  17 
23 

25 
26 
ii  Oct.    15 
«7 
'9 
23 

25 
29 

Nov.  1  6 

22 

24 

Dec,     2 
4 
5 
9 
«4 

22 
23 
25 

12  Jan.     6 

58-68 

23 

15-50 

>5'47 
'5'49 
I5-54 

58-34 

30 

15-40 

45-83 
32 

62-62 

63-96 
60-82 

64-37 

47-70 

17 

59-98 

4112 
10  Nov.  17 
23 
3° 
Dec.   1  4 

24 
Mean 

15-50 

23 

19-27 
19-07 
19-14 

15-40 
30 

62-94 

47 

7H9 
674 
9-33 

59-98 
43 

4"3 
1  1   Dec.  4 

5 
9 

Mean 

5-04      5-08 

23       31 

6-23 
7-04 

6-68 
6-64 

1-46 

15 

34-54 
33-53 
36-97 
35-26 

33-36 

2-41 
45 

4119 
13  Nov.  20 

22 
27 

Dec.   1  2 
'5 

Mean 

1916 

23 

22-29 
22-55 

30 

7-85 

17 

52-60 
49-07 

24 

4114 

14  Oct.  23 
Nov.    3 

Mean 

22-42 

50-84 

6-65 

34-73 
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Grooinbridge 
No. 

Mean  K.A. 

iSio'o. 

Mi-aii  N.l'.U. 

1810  o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

MeanN.P.D. 

iSio'o. 

Groombridge 
No. 

Mean  R.A. 
1810-0. 

Mean  N.I'.D. 

iSio  o. 

Date 
1800+ 

East. 

West. 

E.IHU 

West.  ' 

Date 
1800+ 

East. 

West. 

East. 

WMI. 

Date 
1800+ 

East. 

West. 

East. 

West. 

4120 

12  Nov.  19 
Dec.     8 

13 
13  Jan.      8 
10 

Mean 

23h        3im 

9-39 
10-1  1 
9-62 
10-25 

17' 

2' 

63-30 
63-08 

60-99 

4127 

ii  Nov.  10 

'5 
16 

22 
24 

Mean 

53*37 
53-59 
5375 
53-62 

53-44 

32m 

40° 

46-07 
46-24 

4579 
47-50 

17' 

4133  contd. 

10  Dec.     9 
«4 

24 

Mean 

23" 
16-97 

16-88 
17-14 

35m 

35* 

44-'"  2 
45-l6 
48-26 

33' 

17-03 

23 

21-24 
21-48 
21-23 
21-48 

16-96 

35 

45-00 

47 

29-53 
28-48 
28-90 
30-56 

43-52 

18 

23 

977 

13-94 
13-92 

27 

61-15 

18 

4-69 
3-96 

53-55 
23 

55-35 

55-53 
55H5 

32 

55'5' 

55-43 
55-30 

46-57 
46 

36-97 

37-8i 
37-21 

3 

41-20 
38-86 
36-44 
3860 

4134 
ii  Oct.    15 

17 
'9 
23 

Mean 

4121 

12  Oct.      8 
3« 

Mean 

4128 

8  Sept.  29 
30 
Oct.     i 

5 
1  1  Nov.  1  6 

22 
24 

Mean 

23 

I3-93 
31 

38-42 

13 

39-98 
40-22 

39-78 
40'!  I 

4'33 
25 

39>9 
38-12 
38-03 

39-01 
38-13 

3672 

21-36 

23 

29-62 
29-80 

3°''7 
29-62 
30-04 

35 

29-37 

35 

39-10 
39-68 
36-86 

37-87 
39-00 

39 

4122* 

6   Sept.  24 
27 

3° 
Oct.      3 
6 

12 

«3 
Dec.  ii 
7  Oct.      4 
Dec.     6 
8  Oct.    29 

Mean 

4135 

10  Nov.  23 
Dec.     9 

'4 
16 

24 
Mean 

55'44 

23 

576 

5-07 

4-68 

33 

37-33 

15 

(67-43) 
59-01 

60-61 
62-00 

38-78 
27 

4129 

13    NOV.  22 

27 

Dec.  15 
26 

Mean 

19-85 

23 

35-90 

35-54 
35-30 

35 

38-50 

35 

15-15 
16-55 

I3-57 
14-71 
14-15 
16-04 

15 

4136 
1  1  Dec.     5 
9 
'4 
23 
25 
ii  Jan.     6 

Mean 

5-12 

23 

26-96 
27-14 

27-25 
26-99 

33 

26-88 
17-01 

60-54 

26 

15-86 
15-42 
15-40 
16-37 

32 

14-13 
13-83 

23 

42'95 
42-85 
41-66 

42-48 

38-4S 
31 

40-01 

49 

68-61 
(59-18) 
68-34 
69-46 
68-06 

38-47 
ii 

4130 
9  Oct.    23 

27 
Nov.  19 
so 
Dec.     i 
4 

Mean 

4123 
1  3  Oct.    i  3 
25 

29 
31 

Nov.     i 

Mean 

35-S2 
23 

36 

39-46 
39-18 
39-29 
39-59 
39-39 

39-42 

15-05 
44 

37 
61-41 
61-05 

60-  1  8 
60-93 
61-41 
61-29 

60-53 

4137* 

12    Oct.     12 
18 

'9 
23 
Nov.    8 

9 
10 

23 
Mean 

27-09 
23 

26-95 

33 

47-56 
47-16 

15-76 
16 

13-98 

55 
25-78 
33-16 

4*73 

23 

46-81 
47*93 

31 

68-61 

15 

55-81 
53-11 

55-31 
56-01 

17 

4131 

11  Nov.  19 
Dec.     8 

Mean 

4124 

13    NOV.   22 
27 

Dec.   15 
26 

Mean 

23 

10-79 

47-36 

35 
10-43 

10-84 
11-07 
io-f>6 
11-03 
10-74 
10-94 
10-88 

35 

48-24 

29-47 

50 

48-51 
47-87 
49'5' 
48-03 
47-98 

48-40 
48-46 

23 

49'3' 

49*77 

39-39 

37 

49'47 
49-50 

4961 

32 

22-05 
21-90 

60-83 

24 
11-13 
19-99 

2O-2I 

4132 

9  Dec.   10 

28 
10  Jan.      i 
Oct.      4 

'3 
18 

30 
Nov.  17 
Dec.   1  6 

Mean 

23 

12-55 
12-66 
12-55 
12-46 
12-45 

32 

55-07 

41 

20-57 
21-92 
20-99 
21-29 

20-00 

32 

4138* 
6  Pec.   1  1 

21 

7  Jan.      3 
Nov.  26 
Dec.     6 

Mean 

4125 
1  1  Oct.   1  5 
«7 
'9 

23 

Mean 

49'54 

23 

9-30 
8-91 
8-98 
9-26 
8-66 

49-53 
38 

21-98 

44 
21-45 
18-89 
20-39 
20-17 

20-12 

10-44 
13 

12-53 

23 

20-68 
20-00 

32 

20-95 

49 

8-47 
8-28 

16 

4139 
1  1  Oct.    1  7 
'9 

23 
25 
Nov.  10 

Mean 

10-79 
23 
17-13 

10-81 

35 

16-72 
17-20 

48-24 
35 

42-44 

48-50 

33 

44-16 
42-88 

4126 
13  Oct.    13 
31 

Mean 

4133 
10  Oct.    30 
Nov.  17 

40-34 

8-38 

9-01 

2O'20 
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ri-oombridffti 

No. 

Mean 
181 

K.A. 
o'o. 

Mean  N.l'.D. 
i  8  lo'o. 

Groornlji'id^e 
No. 

Me-in  K;A- 
iSio'o. 

Mean  N.P.D. 
1810-0. 

GroombrMxe 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.I'.D. 
iSio'o. 

Date 

1800+ 

Kast. 

West. 

East. 

West. 

Date 

1800+ 

East. 

W«st. 

East.         West. 

Date 
1800+ 

East. 

West.. 

East. 

West. 

4140 

13  Oct.    1  1 

'3 
29 

Mean 

23h 

4°!5° 
40-16 

39-86 

38'" 

H 

49° 

46':88 
48-15 
51-41 

50' 

4M7 

9  Oct.    23 

27 
Nov.  26 

Mean 

23" 

40-02 

40-43 
40-04 

40'" 

28°        50' 

30-26 
30-2  1 
31-06 

4154 
12  Nov.  19 

22 

H 
Dec.     8 

'3 
i  3  Jan.    i  o 

Mean 

23h 

8 

43m 

16-15 

15-70 

16-19 
16-37 
16-28 

15° 

30' 

52-64 

54-24 
50-45 
55>2 

54'92 
54-88 

40-17 

23 

54-21 

54"H 
54-10 
54-69 
54-45 

38 

54-46 

54H5 
54^5 
54-40 
54'72 

48-81 

23 

55^5 

54H2 
55-65 
54-17 
53-88 

H 

52-97 
54-09 
55-56 
54-82 
53-98 
55-09 

40-16 
23 

40 

55-54 
55-38 
55-59 
5570 

30-51 

39          25 
6  1  94 
60-91 
61-22 

58-50 

4141* 

7  Oct.    18 
Nov.    9 

21 

Dec.      3 

13 
8  Oct.      9 

22 

Z4 
29 
Nov.  28 
30 

Mean 

4148 

8  Sept.  29 

30 
Oct.      i 

5 
Mean 

23 

27-51 

27H5 
27-24 

27-36 
27-22 

16-14 
43 

49 

42-46 
40-38 
42-88 

39-99 
41-10 

53-76 
42 

4155 
13  Oct.    ii 

'3 
29 

3i 
Nov.    i 

Mean 

23 

55-55 

41 
12-55 

11-87 

I2'l6 
I  2  -06 
12-13 

60-64 

27           18 

44-18 

4.VI9 

44-09 

44-33 

47-I5 

4149 

12   Oct.   1  6 
26 
29 

3' 
Nov.    7 

Mean 

27-36 
23 

42-98 
43-32 

43''  5 

43 

43-69 
43-00 
43-27 

41-36 
30 

6-58 
674 
6-77 

21 

8-10 

8-13 
9-16 

4156 

ro  Oct.     4 
18 
30 
Nov.  23 
26 
Dec.     9 

Mean 

5412 
23 

54-46 

38 

57-89 
57-66 

57-50 
57-87 
57-66 

54-81 
27 

54-42 

14 
14-89 

14-25 
15-62 
16-59 
17-81 

4142 

12  Oct.    16 
26 
29 

3i 

Nov.    7 

Mean 

23 

15-48 

'5'33 
15-17 

15-58 
15-66 

12-15 
41 

44-59 
36          51 

19"!  2 
18-54 
19-36 
2O'2I 
2O-O3 

4150 
1  1  Dec.     5 
9 
«4 

23 
25 

Mean 

43-I5 
23 

43-32 

44 

4-49 
4-52 
4'59 
4-97 

6-70 
39 

8-46 

32 

473 
7-26 
491 
4-32 

23 

6-07 

23 

31-24 
3«'35 

5772 
39 

39 

3>'23 
31-69 

31-37 
31-76 

48 

39-77 

26 

43''7 
40-88 

I5-83 
51 

ro 

41-69 
42-72 

41'SS 

40-95 

4157 
8  Sept.  29 

30 
Oct.      i 
5 

Mean 

4143 
II   Dec.     4 

'5-44 

23 

27-20 
27-09 
27-03 

27-15 
27-16 

41 

I9-45 

49          53 

32-73 

4144 
10  Oct.     4 

13 

18 

Nov.  17 

25 
26 

Mean 

4151 
13  Oct.    ii 
13 
29 
3' 
Nov.     i 

Mean 

23 

z7-i6 
17-09 

27-53 

4-64 

44 
27-11 
27-24 
27-37 

30 

13-2-2 
II-IT 
11-62 

5-3i 

12 

12-60 
1  2-06 

12-12 

33-62 
30-25 
34-06 
34-95 

4158 

10  Oct.     4 
18 
30 
Nov.  23 
26 
Dec.     9 

Mean 

27-13 
23 

41 

45-88 
45-96 

45-58 
45-68 
45-60 

33-12 

27            4 
17-36 
15-06 
14-94 

I7-55 
19-06 

31-30 
23 

38-84 
38-85 
39-15 
39"°4 

31-51 

39 

39-34 
39-05 

42-03 
28 

2776 
17-09 
26-51 
17-63 

4'73 

50 

26-45 
27-49 

4152 

12  Oct.    16 
26 

29 
3> 
Nov.    7 

Mean 

4145 

8  Dec.     4 
16 
9  Oct.    15 
23 

27 
Nov.  26 

Mean 

27-26 

23 

28-59 

28-82 

27-24 
44 

11-98 

51 

29-10 
30-03 

I2-26 
40 

4159 

i  3  Dec.   i  z 
'5 

Mean 

23 

1-89 
2-29 

2-o6 

2-25 

2'2I 

4574 
42 

1679 

38-97 
23 

39-20 

39 

55-00 

55-01 

55^3 
54-84 

55'»7 

55-55 

27-25 
32 

26-97 

5 

*9'37 
30-17 
30-60 

31-83 
29-68 

27-82 

4153 

ii  Nov.  10 
16 

24 
Dec.     2 

4 
Mean 

28-71 

23 

39-27 
39'24 
39'37 

44 

29-57 

46 

20-63 

2O'2I 
21-65 

II 

4146 
9  Dec.     i 

4 

10 

1  1 
10  Jan.      i 
H 

Mean 

48          58 

23-23 
24-60 
23-76 
23-03 
23-40 

4160 

ii   Oct.    15 

'7 
'9 

Mean 

55-I3 

49-91 

2-I4 

23-60 

39-29 

20-83 

LBDGEHS  OF  GROOMBRIDGK'S  OBSERVATIONS  OK  CIRCLTMPOLAR  STARS. 
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LilDOUlMidgV 

Xo. 

Mi-iiu  K.A. 
iSio'o. 

Menu  N.l'.U. 
iSio'o. 

(jioomlmilire 
No. 

Mean  R.A. 
iSio'o. 

Mean  X.I'  I). 
1810-0. 

(jroombrulge 
No. 

Mean  K.A. 
iSio'o. 

MLMI,  N.r.n. 
1810-0. 

1 
1800+ 

Kast. 

West. 

But 

West. 

Date 
iSoo+ 

East.         West. 

East.         West. 

Date 
igoo-t- 

East. 

West. 

East 

West. 

4161* 

8    Oct.      22 

24 

29 

Nov.  28 

3° 
Dec.     2 

Mean 

23" 

A  A1" 

44 

57-00 
57-03 
56-98 
57-10 
57-08 
56-82 

33° 

33' 

27-58 
29-89 
27-14 
26-67 
27-98 
27-35. 

4167 

ii  Nov.    9 

10 

'5 
24 
Dec.     2 

Mean 

23''        46m 

HV 
14-61 
1  5-01 

14-38 
1476 

42°        5° 

':95 
2-07 
0:69 
1-26 
2-19 

4173 

8  Oct.      i 

22 
24 
29 

Nov.  14 
28 
ii  Dec.     5 
9 
'4 
23 
25 
12  Jan.      6 

Mean 

23h 

H 

37-30 
37-33 
37"IO 
37-21 

37-13 
36-92 

47m 

37-39 
36-98 

37-46 
37-41 
37-42 
37'4i 

35° 

62-70 
63-89 
6274 
63-95 
(5871) 
64-29 

20' 

63'51 
62-10 
6577 

65-59 
63-19 
63-4° 

'4-73 

23       46 

55-45 

55-59 
55-36 

1-63 

48         32 

20-71 
18-17 
15-58 

23 

57-00 

45 
19-00 
19-42 
18-97 

37 

2777 

33 

29-57 
32-00 
30-22 

4168 

1  3  Oct.    1  1 
13 
29 

Mean 

4162 

12    Oct.     26 

3' 

Nov.    7 

Mean 

37-17 

23 

46-05 
45-90 

47-04 
46-38 
46-39 

3735 
47 

63-51 

7 
60-29 
62-17 
61-21 

59-17 
60-80 
60-00 

63-93 
51 

55-47 

23       46 

58-91 

58-81 
59-11 

18-15 

37          20 

40-42 
39-99 
42-91 

4174 

7  Oct.     4 
18 
Nov.    9 

2  i 

Dec.     3 
6 

Mean 

23 

42-61 

43-56 
43-48 

19-13 

45 
43-28 
4373 

16 

5i-33 
48-44 
48-26 
47  '94 

30-60 

38 

49-98 
50-43 

4169 

12  Oct.    16 
26 
Nov.    7 

Mean 

4163* 

8  Oct.     9 
Dec.   1  6 
9  Oct.    15 
23 

27 
Nov.  19 

Mean 

58-94 

23          47 

7-18 
7-56 
7-27 

7-34 
779 

41-11 

16          55 

('5-24) 
971 
9-70 
10-42 
11-38 

46-35 

23 

47-07 
46-99 
46-98 

47 

60-61 

42 

34^4 
3338 
37-5I 

46 

4170 

14  Oct.     7 
16 

23 
Nov.     3 
6 

Mean 

4175 
ii  Nov.    9 

10 

>5 
Mean 

43-22 
23 

0-87 

43-5I 

46 

0-79 
0-67 
071 
0-58 

48-99 

38 

22-93 

50-21 

19 

22-72 
21-82 
20-96 

2377 

4164 

9  Nov.  26 
Dec.     i 
4 

10 

1  1 
Mean 

47-01 

23 

11-32 
1  1-89 

11-79 

1  1:76 

11-71 

48 

35-18 

17 
29-96 
26-13 
27-23 
28-12 
28-06 

II 

7'43 

23         47 

23-19 
22-97 
23-14 
22-91 

10-30 

44          26 

23-04 
23-05 

2577 
25-65 

4176 

14  Oct.     7 
16 

23 
Nov.    3 

6 
Mean 

4171 
II    Oct.     15 

'7 
'9 
25 

Mean 

0-87 

23 

0-80 
0-59 

0-44 

0-83 

0-46 
0-74 

0-69 
46 

22-93 

43 

5-64 
2-19 
4-10 
3-60 
4-25 
4-98 

22"J2 
42 

4165 
II   Dec.     4 
H 

22 

23 

25 
12  Jan.      i 

Mean 

23-05 

23          47 

24-50 
24-39 
24-17 
24-23 
24-19 

24-38 

35          12 

59''5 
61-46 
58-13 
62  13 
60-97 

11-69 
23 

32-72 

48 

32-63 
32-88 

33-03 
33-10 
32-99 

27-90 
40 

23-13 

37 

21-43 

22-59 
22-04 

2373 
23-20 

4171  (a) 
ii  Dec.     5 
9 
'4 
23 
25 

Mean 

4177 
10  Oct.     4 

'3 
18 

30 
Nov.  17 

23 
Mean 

0-64 

23 

4-45 
4-63 

(5-") 

4'35 
409 

4-32 

4-37 
4-21 

4-22 

46 

4''3 

44 
54-88 
52-30 
52-64 
52-90 

54-31 
54-28 
52-78 

5373 
52-19 

41 

4166 
ii   Oct.    15 

i? 

'9 
23 

15  Nov.  26 
Dec.     4 

7 
8 

12 

Mean 

24-30 

23         47 

27-65 
2777 
27-55 
27-35 
27-38 

6037 

32-72 

23 

44-67 
44-87 
44-20 
44-11 

32-93 
48 

23-13 

52 

33-20 
33-24 

32-79 
35-50 

2  2  '6O 

5 

4172 
13  Oct.    ii 
'3 
29 
3' 
Xov.     i 

Mean 

48           23 

55-73 
55-8-1 

54-65 
54-36 
56-83 

4178 

13    NOV.  22 

27 
29 

Dec.    15 
Mean 

4-33 

53-33 

27-54 

55-48 

44-46 

33-68 
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GroombridgK 
No. 

Mean  R.A. 
i8io'o. 

Mean  N.P.JJ. 

Groom  bridge 
No. 

Me.ui  R.A. 
18100. 

Mean  N.P.D. 
iSio'o. 

GrooiiibrMKe 
No. 

Mean  R.A. 
i8io'o. 

Meau  N.P.D. 
iSio'o. 

Date 
1800+ 

Bast.        West. 

East.         West. 

Date 
1800-)- 

East. 

West. 

East.         West. 

Date 
1  800+ 

East.          West. 

East 

West. 

4179 

ii  Oct.    23 

25 
Nov.  24 

15  Nov.  15 
26 
Dec.     4 

Mean 

231'                48'" 

n                     R 
50-08 
50-I8 

49-94 

50-32 

50-I8 
49'74 

44°          44' 

58-40 
57-44 

57-21 
56-47 

4186 

8    Sept.  29 
30 
Oct.       I 

9 

22 
24 

Mean 

23''         49'" 

25-33 
25-60 
25-61 
25-87 
25-25 
26  11 

35°         18' 

10-32 
8-66 
8-98 

9-75 
8-18 
11-17 

4193 

7  Oct.     4 
18 
Dec.     3 
6 
>3 
27 

Mean 

23''       som 
56-80 

58-02 
59-31 
58-97 
59'.°4 

4° 

37* 
2-90 
4-48 

4-57 
362 

5''5 

21' 

50-07 

23          49 

6-53 

5-98 

6-22 

6-37 

57-6o 

37          40 
12-86 
10-59 
13-62 
10-66 

23 

25-63 

49 

26-49 
26-58 

9-51 

37           48 

1790 
11-67 

23          5i 

4'34 
4-09 

375 
3-82 
3-91 

4-07 

45 

19-62 

17-71 

'5"39 
17-05 
1776 

48 

4180 

12    Oct.      l6 
29 

3' 
Nov.  15 

Mean 

4187 

12    Oct.     29 

Nov.  15 

Mean 

4194 

15   Nov.  26 
Dec.     4 

7 
8 

12 

Mean 

23 

28-61 

28-85 
28-46 

26-54 
49 

14-79 

24           14 

36-32 
35-16 

6-28 

23        49 

9'42 

9'47 
9-10 
9-51 
8-90 

9-52 
9-31 
9-23 
9-19 
8-99 
9-01 

11-93 

44           38 
38-16 

3871 

37-79 
38-92 

39-45 
42-42 
42-03 

39-23 
39'53 
39-00 

3-98 

23           51 
19-65 

1972 
'9'75 

'9'35 
19-67 

17-51 
24 

39-03 

39-06 
37-96 

12 

4188 

14  Nov.  21 
Dec.     4 
3' 

Mean 

4181 

1  1  Oct.    1  5 
'7 
'9 
23 
25 
15  Nov.  25 
26 
Dec.     4 

7 
8 

12 

Mean 

4195 
14  Nov.  21 

22 

Dec.     4 
6 

20 

Mean 

28-64 
23 

49 

36-69 

37-20 

3698 
36-64 

36-72 

34-21 

37          29 

35-81 
36-84 
35'4' 
38-17 

4189 

12  Oct.    1  6 
26 
Nov.    7 
'9 

22 

Mean 

19-63 

23           5* 

44-12 
44-50 
44-53 
44-48 

38-83 

30 

6-69 
10-08 
7-11 
5-13 
7-62 

13 

4196 

10  Nov.  30 
Dec.     9 

16 
23 

Mean 

9-24 

23          49 

10-92 
11-25 

17           23 

59'37 
56-40 

4182 
14  Nov.  12 

22 

Mean 

23 

36-85 

49 

38-23 

38-36 
38-02 

36-92 

40          31 

37-22 

42-65 
4071 

3879 
39-88 

44^4 

23           51 

53-77 
53-61 

537' 
53-60 

7-33 
46 

53">o 
52-14 

52-81 
53-24 

22 

4190 
10  Oct.     4 
'3 

ii 

Nov.  17 
26 

Mean 

4197 
1  3  Oct.    1  1 

13 
29 

Nov.    i 
Mean 

1  1-09 

23           49 

14-35 
13-90 

14-15 

37          22 

(58-65) 

67-31 
63-85 

4183 

12    Oct.     26 

3' 

Nov.    7 

Mean 

23           51 

5976 
59-50 
59*79 
5976 

59"39 
5976 

29 

6-46 

50 

6-08 

679 
5'3' 
6-97 
5-68 

J7-83 

23 

44-89 
44"9  ' 

38-27 
49 

39-88      39-84 

40          32 

60-79 

59-48 

4198 

8  Nov.  30 
Dec.     2 

16 
9  Jan.    1  1 
Oct.    15 

Mean 

4191 

10  Oct.    30 
Nov.  23 
26 

Mean 

14-13 

23          49 

14-70 
(15-01) 
14-39 
14-26 
14-25 

65-58 

51       56 

39-38 
42-17 

38-33 
39-83 

38-39 

4184 

13    NOV.    22 
29 

Dec.  12 
15 

Mean 

44-90 

23 

2172 
2173 

2  1  '62 
2175 
(2I-06) 

44-67 
50 

57-54      6079 

52          ii 

52-85 
(60-56) 
53-30 

52-76 

5976       59-64 

23           52 

3-07 
3-43 
3''3 
3-00 
2-86 
2-90 

6-46 

48 

26-35 
15-11 

25-88 
27-96 

6-17 
41 

25-26 
25-67 

4192 

13     XOV.   22 

27 
29 

Dec.   12 
'5 

Mean 

4199 

9  Oct    23 

27 
Nov.  19 
26 
Due.      i 

10 

Mean 

14-40 

23          49 

24-15 
24-05 

39-62 

46       29 

36-18 
35-59 

4185 

1  3  Oct.   3  i 
Nov.    8 

Mean 

24-10 

35-89 

21-71 

53-69 

3  16         2-88 

26-33 

25-47 
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Groomliridge 
No. 

M.Mii  li.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Grooinbridge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 

iSio'o. 

Grooinbridge 
No. 

Mean  R.A. 
1810  o. 

Mean  N.P.D. 
iSio'o. 

Datu 
1800+ 

East.     :    West. 

East.        West. 

D.il,. 
1800+ 

East.         West. 

East.        West 

Date 

1800+ 

East. 

West. 

East. 

West. 

4200 

14  Oct.     7 
16 

23 
Nov.    3 
6 

Mean 

23''       52m 

8                                    • 

3'99 
4-25 
3-84 

4"oo 
4-21 

17°            26' 

45;68 

45-59 

4208 
12    Oct.      29 

3" 
Nov.  15 

Mean 

«                    a 

46-41 
46-22 
46-10 

37°        44' 

40-55 
43-47 
40-67 

4216 

12  Nov.  24 
13  Jan.    10 

M  ean 

23" 

54m 
27-29 

41° 

ii 

II' 

12-99 
15-07 

23 

27-59 

54 

31-19 
31-56 

31-23 
31-09 

28 

H-03 

46 

I3-I3 
12-04 

15-25 
15-00 
1  1-26 
12-98 

46-24 

23          53 

46-47 
46-60 
46-26 
45-89 
46-39 

41-56 

17          53 

2'47 
2-48 
4-18 
2-25 
3-98 

4217 
8  Oct.     9 

22 

24 
29 

Nov.  14 
28 

Mean 

4-06 

23            52 

26-00 
26-02 
25-68 

44-49 
46       31 

30-10 

31-63 

28-18 

4209 

14  Oct.      7 
16 

23 
Nov.    3 
6- 

Mean 

4201 

13  Oct.    1  1 
13 
29 
3' 

Mean 

46-32 

23          53 

56-89 

57-57 
56-88 

57-35 

3-07 

20          45 

8-34 
778 
6-79 
5-83 
7-31 

25-91 

23           52 

32-09 
32-06 

32-20 

30-09 

41       17 
871 

6-94 

9-59 
870 

23 

35"'5 

31-34 
54 

48 

19-04 
17-83 

13-28 
28 

4210 
15  Oct.      2 
7 

21 

25 
Mean 

4202 

12     NOV.  22 

24 

Dec.     8 
'3 

Mean 

4218 
1  1  Nov.  1  6 

24 

Mean 

23 

52-92 

53-03 
53-03 
52-83 

54 

18-44 

48 

53-96 
51-51 

50-53 

53-53 
52-61 

57 

32-18 

23            52 

39-28 
38-87 
38-91 
38-86 
39-06 
39-05 
39-20 

8-49 

30             21 

15-05 
15-46 

15-14 
15-63 
11-17 
14-60 

57-23 

23          53 

6o'io 
60-17 
60-02 

59-36 

7'2i 

42          37 

14-17 
15-50 
I5-57 
1273 
13-68 

4219 
1  1  Dec.     4 
5 
H 
23 
25 
12  Jan.      i 

Mean 

4203 

9  Dec.     4 
ii 
10  Nov.  30 
Dec.     9 

«4 

16 

23 
Mean 

4211 

13    NOV.  22 
29 

Dec.   12 

15 
26 

Mean 

23          54 

0-59 
0-59 

o-55 

H'33 

49            2 

6-46 
6-58 

778 

53-05 

55-69 
55-54 
56-06 
56-21 
55-36 

52-67 

36-07 

36-34 
37-05 
34-07 
34-03 

39-02        39-08 

23          52 

4>75 

23           52 

47-33 
46-63 

47-17 
47-16 

14-35        15-26 

40          33 

30-08 

40-01 

37-50 
36-89 
39-62 

4212 
1  1  Dec.    4 

5 
23 

Mean 

4220 
14  Nov.  12 

21 
22 

Dec.     4 
6 

Mean 

4204 
10  Nov.  23 

0-58 

23          54 

5-34 
4-84 

5-02 

5-32 
4-99 

6-94 

22              10 

51-60 
50-62 
52-41 

49-94 
50-59 

4205 
14  Dec.     4 

20 

15  Jan.      i 
8 

Mean 

4213 
15  Oct.   26 
Nov.    3 

7 

55-77 

23 

58-82 
5861 

59''3 
58-80 
58-41 

54 

35'5' 

20 

23-83 
22-88 

20-94 
22-78 

34 

4221 

IS    Oct.        2 

7 
«7 

21 

25 

Mean 

47-07 

23          53 

i  -09 
0-89 

38-51 

48            8 

12-83 
1279 

Mean 

4206 

1  1   Nov.    9 
'5 

Mean 

5-10 

23          54 
9'93 

10-37 
9-57 

51-03 

24             20 

43-30 
42-48 

43-55 
42-I5 

4214 
14  Nov.  12 

21 
22 

Dec.     4 
20 

Mean 

5875 
23 

2P2I 

21-30 

21-66 

55 
21-64 
21-62 
21-39 

22'6l 
29 

36-58 
39-83 

44 

41-19 
42-32 
41-00 

o-99 
23          53 

*5'54 
2578 

25-50 

12-81 

48            18 

38-72 

35^4 
35-10 

35'93 
34-28 

4222 

10  Oct.    1  8 
30 
Nov.  17 
26 

3° 
Dec.     9 

Mean 

4207 
ii  Nov.    9 

10 

'5 
Dec.     2 
Mean 

9'93 

23          54 

26-32 

41            4 
9-24 

4215 

12  Nov.  24 

25-63 

35-99 

21-39 

21-55 

38-59 

41-50 

2    F 
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Groombridge 
No. 

Mean  R.A. 
iSio'o. 

.Mean  N.P.D. 
iSio'o. 

Groombiidge 
No. 

Mean  R.A. 
iSio'o. 

Mean  N.P.D. 
iSio'o. 

Grootnbri>is;e 
No. 

Mean  11.  A. 
iSio'o. 

Mean  N.I'.  1). 
iSio'o. 

Date 
1800+ 

East. 

West. 

East. 

West. 

Date 
1800+ 

East. 

West. 

East.     ,    West. 

Date 
1800+ 

East 

West. 

East 

W.st. 

4223 

15   Nov.  25 
26 
Dec.     4 
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NOTES. 


STAE'S  NAME. 

THE  star's  name  adopted  in  this  Catalogue  is  taken  from  one  of    the  following  authorities,  the  order  of 
preference  heing  the  order  of  mention  of  the  authority  below : — 

1.  Flamsteed's  constellation  No.  and  constellation,  with  Bayer's  letter,  taken  from  Baily's  edition  of 

Flamsteed,  or  from  the  British  Association  Catalogue. 

2.  The   No.   in   Bessel's  Fundamenta   Aslronomia   deduced  from   Bradley's  observations   referred    to 

as  Bradley. 

3.  The  Hour  and  No.  in  Piazzi's  Catalogue,  edition  1814. 

4.  The  number  in  Groombridge's  original  Catalogue. 

N.  B. — The  No.  in  Groombridge's  original  Catalogue  has  been  strictly  adhered  to ;  in  those  cases  in 
which  there  is  no  observation  corresponding  to  a  No.,  the  original  No.  is  left  blank  ;  in  cases  of  addition  to 
the  Catalogue  the  new  star  has  been  inserted  in  its  proper  order  of  R.  A.  with  (a)  following  the  No.  of 
the  star  preceding.  • 

NUMBEE  IN  GEEENWICH  CATALOGUE. 

The  Nos.  without  an  asterisk  refer  to  the  2nd  Ten  Year  Catalogue,  1890. 
The  Nos.  with  an  asterisk  *  refer  to  the  Ten  Year  Catalogue,  1880. 
The  Nos.  with  a  dagger  t  refer  to  the  Nine  Year  Catalogue,  1872. 

MAGNITUDE. 

The  magnitudes  are  taken  from  the  following  sources  in  the  order  given : — The  Harvard  Photometric 
Durchmusterung  (Annals  of  Harvard  College,  Vol.  XLV.) :  the  Catalogues  of  the  Astronomische  Gesellschaft 
(marked  *),  or  the  Bonn  Durchmusterung  (marked  t). 

PEOPEE  MOTIONS. 

The  proper  motions  adopted  and  used  in  this  section  are  those  specially  derived  from  the  discussion  of 
the  Groombridge  observations — an  asterisk  *  indicates  that  the  adopted  proper  motion  has  not  been  derived 
wholly  from  the  comparison  between  the  Groombfidge  and  Greenwich  observations. 

The  type  of  spectrum  is  taken  from  the  Draper  Catalogue  of  Stellar  Spectra  (Annals  of  tlie  Astronomical 
Observatory  of  Harvard  College,  Vol.  XXVII.).  Stars  whose  spectra  are  therein  indicated  by  the  letters  A 
to  D  are  classed  as  Type  I.,  those  by  the  letters  E  to  L  as  Type  II.  (Introduction,  to  Draper  Cat.,  p.  4). 
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i.  A  close  double,  2  3,  components  7-5  and  8-5.     It  has  been  assumed  that  Groombridge  observed  the  principal  star. 

7.  This  star  is  a  close  double,  and  forms  the  pair  o  2  I. 

29.  This  star  is  a  close  double,  aud  forms  the  pair  213. 
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41 

80 

72     17 

Groombridge  41  .... 

7-3 

o    8  45-38 

14-8 

5 

+     3-2290 

+     '1040 

-  -0041 

'7  55  57'8 

14-8 

5 

-  20-045 

+  '027 

+   'OH 

42 

81 

42    53 

Groombridge  42.... 

8-s« 

9  32-29 

13-9 

3 

3-1222 

•0307 

-  -0034 

47  22  37  -8 

'3'9 

3 

•043 

•028 

+   '012 

43 

83 

39    56 

Groombridge  43.... 

6-5 

944'54 

I3-9 

6 

3-1181 

•0280 

-  -0030 

50  19  32-6 

!3'9 

6 

'042 

•028 

+  -013 

44 

84 

48    79 

Groombridge  44.... 

6-3 

I 

10   2-64 

I2'O 

5 

3'«357 

•0368 

•oooo 

42  ii  22-4 

IZ'O 

5 

•041 

•029 

+  "on 

45 

86 

43     54 

Groombridge  45.... 

7-9* 

10    7-91 

14-0 

4 

3-1259 

•0312 

-    'OO20 

47    7  42-9 

,4'0 

4 

•041 

•029 

+  "030 

46 

88 

48    84 

Groombridge  46.... 

6-6 

II 

o  10  27-77 

I2'O 

5 

+    3-1386 

+   -0369 

-    'O02I 

42       5    I2'I 

I2'O 

5 

-  20-039 

+  -030 

+  -on 

47 

87 

44    60 

Groombridge  47  .... 

8-8* 

10  27-68 

11-9 

2 

3-1297 

•0323 

+  -ooii 

46    6  58-6 

ii'9 

2 

-°39 

•030 

48 

i8t 

61     43 

Groombridge  48  .... 

7'i 

10  28-19 

io"6 

6 

3-1804 

•0597 

-    -001  1 

29  10  33-6 

io'6 

6 

-°39 

•030 

+  -005 

49 

89 

40    57 

Groombridge  49  ..  .. 

7-4* 

10  30-63 

I3-9 

3 

3-1222 

•0282 

-    '0041 

50    7  56-1 

13-9 

3 

"039 

•030 

+    -021*1 

5° 

90 

42    57 

Groombridge  50.... 

8-0* 

10  32-01 

14-0 

5 

3-1276 

•0310 

+  -oooi 

47  21  34-9 

I4'o 

5 

"039 

•030 

+  "050 

Si 

93 

42    61 

Groombridge  51.... 

8-5* 

o  ii    0-59 

14-0 

3 

+    3-1301 

+    -031  1 

+    -0013 

47  20  28-2 

I4'o 

i 

-  20-037 

+  '031 

-  -oajl 

52 

95 

44    64 

Groombridge  52.... 

8-4* 

II  9-27 

11-9 

5 

3-I336 

•0324 

+  -oooi 

46     7     5'4 

11-9 

5 

•036 

•031 

-    -002 

53 

96 

60    37 

Groombridge  53.... 

7-3* 

II  20-79 

10-9 

4 

3-1885 

•0596 

+  -0206 

29  21    41-5 

10-9 

4 

•035 

•032 

+  "°43 

54 

97 

7O      12 

Groombridge  54.... 

7'8 

"35-38 

12-9 

3 

3-2615 

•0969 

+  -0067 

19   32   51-0 

129 

3 

-034 

•°33 

-  -on 

55 

98 

53    53 

Groombridge  55.... 

7'3 

12  37"I2 

II'O 

6 

3-1708 

•0456 

+    -0001 

36   24   34-1 

II'O 

6 

"030 

"034 

+  -ooi 

56 

1  02 

44    76 

Groombridge  56.... 

8-0* 

o  13  38-28 

11-9 

4 

+    3"'479 

+  -0329 

-f  -0047 

45  57  58-3 

11-9 

4 

-  20-024 

+  -036 

-  -014 

57 

104 

43     72 

Groombridge  57  .... 

6-6 

1 

14      1-51 

10-5 

10 

3T478 

•0321 

-  -0005 

46  47  20-8 

10-5 

10 

'022 

•037 

+  -027 

58 

105 

51     62 

Groombridge  58  .... 

5'3 

I 

14     4-92 

IO'O 

5 

3-1723 

•0418 

+   -OOI2 

39    2    3-5 

lO'O 

5 

•022 

•°37 

+    -OO2 

59 

106 

45    83 

Groombridge  59  .  .  .  . 

8-2* 

14    775 

I2'O 

4 

3-1529 

-0339 

+    -OO2O 

45  10  53-8 

12^0 

4 

'022 

•037 

-:-  -002 

60 

21 

107 

61     69 

12  Cassiopeia;     .. 

5'5 

I 

142373 

8-9 

6 

3-2211 

•0611 

+    -0013 

29  13  23-5 

8-9 

6 

•02O 

•038 

-  -on 

61 

23 

HO 

52    61 

Bradley  23  

57 

I 

0  H  53-33 

io'g 

6 

+    3-1821 

+     '0436 

+    -OO20 

38    o  25-7 

10-9 

6 

-2O-OI7 

+  "°39 

+  -006 

62 

HI 

71     16 

Groombridge  62  

6-9 

II 

15    0-26 

12-8 

5J        3-3215 

.  '1020 

+    -0051 

19  14  48-3 

12-8 

5 

•017 

•040 

-  -006 

63 

112 

43    74 

Groombridge  63  

8-3* 

15  19-12 

11-9 

2         3-I55I 

•0323 

-    -0031 

46  43  47-6 

ii'9 

2 

•015 

•039 

-  -023 

64 

118 

49    91 

Groombridge  64  

6-7 

I 

16  59-90 

lO'O 

5 

3-1847 

•0395 

+    -0003 

41     4    2*0 

lO'O 

5 

20-OO5 

•043 

-  -005 

65 

62* 

43    92 

Piazzi  0.  74  

5'° 

I 

18    i'vr 

1  1  -Q 

6 

VI7O1 

•0-528 

+  -oioo 

46  39  26-8 

11-9 

6 

19-998 

•045 

+    '020 

J 

66 

123 

47  "3 

Groombridge  66  

7-5 

"    j  j/ 
o  iS  43-91 

y 
II'O 

6 

J    *  /  v'O 

+  3-1896 

VJ*"" 

+   -0378 

+  -0025 

42  38  187 

II'O 

6 

+  "047 

+  -006 

67 

137 

85      9 

Groombridge  67  

8-3* 

II 

19    2-64 

8'9 

4 

4-4112 

•6754 

+  -0257 

4  43  54-4 

8-9 

6 

•991 

•062 

-  -006 

68 

125 

61     94 

Groombridge  68  

7-i* 

19    1-42 

10-9 

6 

3-2711 

•0634 

+  -0062 

28  59  15-0 

10  -9 

6 

•991 

•048 

+   'O2O 

69 

131 

61  101 

Groombridge  69  

7'3 

I 

20     5  '22 

10-8 

5 

3-2848 

•0649 

+    'OOII 

28  41  49'9 

10-8 

5 

•983 

•051 

+  -023 

70 

128 

42    88 

Groombridge  70  

9-o» 

20     8-84 

I3-9 

2 

3-1780 

•0320 

-    'OO2I 

47  39  32-o 

I3-9 

i 

•982 

•049 

-  -017* 

7i 

37 

3ot 

65    67 

13  Cassiopeise  

6-1 

I 

o  20  36-29 

8-9 

6 

+  3-3340 

+   -0794 

+   -0038 

24  31  527 

8'9 

6 

-  19-979 

+  -052 

+  -015 

72 

134 

49  1  08 

Groombridge  72  

7'4 

20  447O 

lO'O 

6 

3-2110 

•0406 

+    'OOIO 

40  47  52-2 

lO'O 

6 

•978 

•051 

-  -008 

73 

'35 

42    92 

Groombridge  73  

8-8* 

20  52-37 

13-8 

3 

3-1817 

•0321 

-  -0047 

47  40  187 

13-8 

3 

'977 

•051 

+    '120 

74 

136 

43    97 

Groombridge  74  

67 

I 

21    1-66 

12-0 

6 

3-1848 

•0327 

+  -0005 

47    6  15-6 

12  '0 

6 

•976 

•051 

+    -019 

75 

138 

52    92 

Groombridge  75  

5-8 

II 

21  20-68 

14-0 

5 

3-2290 

•0447 

-  -0071 

38  12  37-6 

14*0 

5 

'973 

•052 

+    -031 

76 

40 

71* 

53    82 

14  Cassiopeiae  \ 

4'9 

I 

0  21  21'20 

7-6 

3 

+  3-2390 

+    -0476 

+  -0046 

36  31  40-8 

7'5 

7 

-  19-973 

+  -°53 

+  -018 

77 

'39 

53    81 

Groombridge  77  

77* 

21  20-96 

12-9 

3 

3-2356 

•0466 

-  -0007 

37     5  20-3 

12-9 

3 

'973 

•053 

+  '017 

78 

140 

45  124 

Groombridge  78  

77* 

21  33-12 

11-9 

5 

3-1960 

•0351 

+  -0025 

45    7  22-9 

ii'9 

5 

•971 

•052 

+  "°33 

79 

141 

52    94 

Groombridge  79  

7'8* 

21  44-64 

'3  '9 

3 

3-2329 

•0450 

+    'OOII 

3s    2  54-9 

13-9 

3 

•970 

•053 

-   -013 

80 

142 

53    85 

Groombridge  80  

77' 

21  48-02 

13-0 

4 

+  3-2381 

+    '0464 

-  -0039 

37  M    7'8 

13-0 

4 

-        -969 

+  -054 

-    '001 

74.  This  is  the  principal  star  of  the  pair  S  30. 

FROM  OBSERVATIONS  MAPE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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><»•       n£ 

\A 

fcca 

No.  in  Greenwich  1 
Catalogue. 

Xone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio-o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secnlar 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

0 

h    m    • 

g 

8 

, 

0           1        II 

a 

„ 

H 

81 

42 

72* 

70     24 

6'4 

I 

o  22    7*6  1 

1  2*0 

7 

J.        1  'A2AO 

+         -IO3I 

+  "0123 

20    4     6  '4 

12-9 

7 

-  19-966 

+  '057 

+    -014 

82 

'44 

43    99 

Groombridge  82  

8-3' 

22  13-11 

•     y 

11-9 

/ 

2 

J  *t*-*tv 
3-I908 

•0328 

+  -0007 

47  12  50-5 

11*9 

2 

•966 

•054 

v-  -027 

83 

146 

5°    93 

Groombridge  83.  ... 

7*8* 

22  I.V54 

14-8 

3 

3*2257 

•O422 

+  "0007 

39  S6  46-9 

14-8 

3 

•966 

•054 

+  -009 

84 

'45 

42    99 

Groombridge  84  

6-4 

I 

22  14-52 

-3'9 

5 

3-I896 

•0323 

+  -0016 

47  33  '8-5 

'3-9 

5 

•965 

•054 

+   -OI2 

85 

43 

149 

62    102 

15  Cassiopeia;  « 

4-2 

I 

22  17-66 

7'2 

6 

3'3«4i 

•0675 

+    -OOO2 

28    7    6-8 

7-2 

7 

•965 

•056 

-    -003 

86 

-47 

53     9° 

Groombridge  86  

7-1 

0  22  2O-5I 

13-0 

4 

+    3-2442 

+         -0472 

+    -0119 

36  55  4"  '4 

13-0 

4 

-  I9-965 

+  'OSS 

+   -OOO 

87 

150 

42  loo 

Groombridge  87  

7'9* 

22  32-05 

13-9 

2 

3-1899 

•0322 

-    "0001 

47  49  45  '5 

13-9 

2 

•963 

•054 

•ooo 

ss 

IV' 

59    76 

I'iazzi  0.  104  

n* 

I 

22  56*21 

II'O 

6 

7*2078 

*o6ii 

-f    "0029 

30  30    4*8 

II'O 

6 

•960 

"057 

+    -OI2 

89 

46 

J 

160 

6?     70 

16  Cassiopeia;  

6-4 

I 

27  27  "06 

O*7 

6 

j  *-yl^ 
3*7777 

"0819 

+  '0018 

24    17    --I7  *4 

6 

'955 

•059 

+  -ooi 

90 

158 

j     i 
42  103 

Groombridge  90  

**  *T 

7'9* 

*j  -*/  yv 

23  35'3- 

y  j 
-3'9 

3 

j/  J/ 
3-1974 

•0328 

-    *OO22 

**f      *  /       J  /     *T 

47  22  54-2 

-3'9 

3 

•954 

•057 

+    -037 

9' 

162 

53    98 

Groombridge  91  

7« 

I 

0234579 

12  0 

i 

+      3-2548 

+     -0473 

-    -0028 

36  58  57-8 

I2'0 

i 

-  I9'952 

+  -058 

+    'COS 

92 

161 

50    95 

Groombridge  92  

8-s» 

23  47-22 

14-8 

3 

3-2358 

•0423 

-    -0024 

40    3    8-5 

14-8 

3 

•952 

•058 

-    -003 

93 

'63 

47  138 

Groombridge  93  

7'4 

I 

24   3'34 

lO'O 

4 

3-2205 

•0380 

+    -0385 

43    8  137 

IO'O 

4 

•950 

•058 

-    'OSS 

94 

166 

61   125 

Piazzi  0    112 

8*2* 

2437-26 

14-0 

4 

3^279 

•0653 

+    -OOO2* 

29  II     3'6 

14-0 

4 

'944 

•061 

+    -005 

95 

1  68 

59    83 

G  roombridge  95  

8V 

24  57-14 

12-0 

2 

3'3I50 

•0610 

-    '0037 

30  45  10-6 

I2'O 

2 

•941 

•06  1 

+    -007 

96 

78* 

53  IO° 

Piazzi  0.  114  

7*1 

I 

o  24  58*63 

I2'O 

•26  2 

+       'OA78 

+    *Oo6o 

76   *-,O  44'2 

I2'O 

3 

-  I9"94i 

+  *o6i 

-    -003 

97 

172 

69    29 

Groombridge  97  

/ 

8-3* 

25  22-70 

12-9 

2 

3-4669 

~          ^--T/*" 

•1031 

+    -0124 

j*J     J"     *t*T 

20  28  30  8 

I2'9 

2 

'937 

•065 

-    -005 

98 

49 

80* 

53  102 

Bradley  49  

5-2 

I 

25  37-70 

12-3 

6 

3-2699 

•0479 

+    -0028 

36  S2  47  '4 

I2'3 

6 

•935 

•062 

+   'DOS 

99 

-73 

59    84 

Groombridge  99  

$•9 

I 

25  44-70 

II'O 

7 

3'323- 

•0614 

-    -OOI9 

30  43  18-9 

iro 

7 

•933 

•063 

+  -016 

100 

48 

181 

8l       17 

Bradley  48   

6-4. 

II 

25  56*10 

7*O 

4*O746 

g 

—    -QCOQ 

8  33  29-1 

7-9 

6 

"932 

•076 

-  "092 

IOI 

174 

J 

43  IIQ 

Groombridge  101.... 

**  *r 

7'3 

I 

o  26    2*57 

y 

11*8 

4 

*t  **-*/  '••*•*•••' 

+    3-2I53 

+  -0343 

wjvy 
+    -0048 

46  24  33-5 

11-8 

4 

-  19'930 

+  -062 

•ooo 

1  02 

52 

i?7 

53  I05 

17  Cassiopeia  £ 

37 

I 

26  27  '05 

7-2 

„  4 

3-2743 

•0477 

+    -0013 

37    9    0-6 

7'- 

6 

•926 

•064 

+  -024 

103 

83* 

43  -  -3 

Piazzi  0.  124  

... 

II 

26  2Q'^ 

I  I'Q 

7 

7-2170 

"O74I 

-    "OO7O 

46  33  39-8 

11-9 

7 

•926 

•063 

-  -02  1 

104 

180 

59    88 

Groombridge  104  — 

8-6* 

7   JJ 

264471 

y 
II'O 

/ 
I 

3-3327 

•0617 

WJV 

+  -0019 

30  44  14-6 

iro 

i 

•924 

•065 

-  -006 

105 

-83 

70    27 

Groombridge  105.... 

8-5* 

26  50-81 

12*9 

2 

3-5033 

•I084 

+  -0019* 

19  52  47-7 

12-9 

2 

•922 

•068 

-  -024 

106 

185 

70    28 

Groombridge  106.  ... 

87* 

027    7-55 

I2'9 

2 

+    3-5082 

+      -1087 

-  -ooiS" 

19  51  51-5 

12-9 

2 

-  19-920 

+  -069 

+   -OO2-1 

107 

1  86 

46  125 

Groombridge  107.... 

7-8 

II 

27  32-55 

10-0 

4 

3-2391 

•0378 

+  -0109 

43  38    6-5 

IO'O 

4 

'9'5 

•065 

+   -091 

108 

1  88 

59    9- 

Groombridge  1  08  

7'i 

27  46-67 

10-9 

3 

3-3430 

•O62I 

+  -0014 

3°  43  '9'5 

10-9 

3 

'9-3 

•068 

+    -008 

109 

189 

50  115 

Groombridge  109  

7-8* 

27  55-60 

10-8 

5 

3-2662 

"0435 

+  -0039 

39  46  39-0 

10-8 

5 

•911 

•067 

+  -on 

no 

192 

50  116 

Groombridge  no.  ... 

7-6* 

28  14-67 

10-9 

4 

3-2693 

•0438 

+  -0013 

39  39  20-2 

10-9 

4 

•908 

•067 

-  -008 

in 

-93 

46  129 

Groombridge  in.... 

6-8" 

I 

o  28  19-69 

n-o 

5 

+    3-2412 

+    -0374 

-  "0043 

44    5  24-4 

iro 

5 

-  19-907 

+  -067 

+    *OOI 

112 

196 

43  124 

Groombridge  112.... 

8-3* 

I 

28  38-21 

13-8 

3 

3-2298 

•0346 

+  -0006 

46  23    0-3 

13-8 

4 

"904 

•067 

-  -006 

"3 

46t 

48  192 

Groombridge  113.... 

5-8 

II 

28  43-14 

I2'O 

5 

3-2586 

•0408 

+    -OOO2 

41  41  28-9 

12  'O 

5 

•903 

•068 

+  -on 

114 

201 

69    3« 

Groombridge  114  — 

7-2 

I 

28  55-47 

I2'9 

4 

3-5253 

•1068 

+    -0041 

2O   20    12-8 

I2'9 

4 

•900 

•073 

+  -019 

"5 

199 

48  195 

Groombridge  115.... 

8-0" 

29   7'33 

11-9 

2 

3-2627 

•0411 

-   *OO2I 

41    28   22*4 

11-9 

2 

•898 

•069 

-  -005 

116 

202 

59    97 

Groombridge  116.  ... 

8-8* 

o  29  22-09 

II-O 

3 

+    3-3572 

+    -0622 

+    -0019 

30   50  44-1 

n-o 

3 

-  19-895 

+  -071 

-  -oio 

117 

59 

205 

55  -39 

1  8  Cassiopeia;  a 

var. 

II 

2947-90 

6-8 

5 

3-3232 

•0537 

+    -0063 

34  30  23-6 

iro 

44 

•891 

•072 

+  -037 

118 

208 

65    81 

Groombridge  118.... 

7'' 

II 

30  22'l8 

11-9 

3 

3'4469 

•0818 

+   -0107 

25  10  24-7 

11-9 

4 

•884 

•075 

+  -070 

"9 

209 

51   126 

Groombridge  119.... 

6-8 

I 

30  39-53 

10-9 

5 

3-2924 

•0456 

-    -0038 

38  50  45"7 

10-9 

5 

•881 

•073 

+  -028 

120 

212 

65    83 

Groombridge  120  

6-0 

II 

30  50-94 

11-9 

5 

3-4577 

•0833 

+    -0012 

24  53  47'3 

11-9 

5 

•878 

•076 

+  -018 

117.  The  limits  of  magnitude  are  1*1  and  2  '8.     Period  irregular. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


"E  .A 

| 

B 

3 

No. 

%  rC 

,  in  Greenw 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

• 

S, 

02 

•8 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean          Mean 
N.P.D.         Date 
1810-0.       1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

fcn 

£ 

•5" 

0 

h     m     a 

8 

a 

8 

O           1        II 

„ 

„ 

„ 

121 

61 

210 

38    90 

32  AndromediB  

5'3 

II 

03051*55 

9'4 

6 

+        3-2134 

+      "0292 

-  -ooio 

5'  35  "0'4 

9'5 

5 

-  19*878 

+  "072     +  -008 

122 

215 

7°    39 

Groombridge  122.... 

7'3 

I 

3°  57-94 

12*9 

3 

3-5747 

'""34 

+  -0044* 

19  40  40*0 

12*9 

3 

977 

•079     +  -016* 

123 

62 

52t 

49  "64 

19  Cassiopeise  { 

4'9 

I 

3I3I-55 

8*9 

6 

3^55 

•0430 

+  -0005 

40  3"  53  '8 

8*9 

6 

•870 

•074 

4-  -002 

124 

64 

216 

3O    I"l8 

Bradley  64  

7*2 

II 

3"  43'75 

"3  "9 

3 

7*2270 

"0306 

—   '0028 

50  21  10*7 

I  \  *Q 

•868 

4-    '060 

125 

219 

jy        J 

5"  "33 

Groombridge  125.... 

6-9 

I 

32    2*05 

n*o 

•j 
4 

,  J        jy 

3-3035 

\*jw 

•0461 

-  -0030 

38  42  22*3 

*  3    7 

11*0 

4 

•864 

•076 

4-    *025 

126 

224 

75    36 

Groombridge  126.... 

7-9* 

II 

032  17*25 

13-0 

5 

+   3-7672 

+    -1626 

+  '1016 

"5    5  59'6 

13-0 

5 

-19-861 

+  -086 

+   "US 

127 

222 

70    43 

Groombridge  127.... 

7*8* 

II 

32  21*40 

12*9 

5 

3-5821 

•1106 

+  -0045 

20  13     7*3 

12-9 

5 

*86o 

•082 

4-    *024 

128 

67 

223 

46  146 

20  Cassiopeise  IT 

5'i 

I 

33    0*32 

107 

6 

3-2696 

•0382 

-  '0040 

44     i     1*2 

107 

6          '852 

•077 

+    -033  J 

129 

66 

229 

74    27 

21  Cassiopeise  

57 

I 

33  19-82 

lO'O 

3 

37444 

•1512 

-  -0095 

"6     3  10*5 

10*0 

5 

•848 

•088 

+     °34  I 

130 

225 

46  148 

Groombridge  130.... 

87" 

33  34  "06 

10*9 

2 

3-2725 

•0382 

+  -0004 

44    4  41*0 

10*9 

2 

•845 

•078 

-r    *OI2  1 

131 

228 

39  166 

Groombridge  131.... 

8-6* 

0  33  56-59 

I3-9 

2 

+    3-2345 

+     '0308 

-  -0005 

50  21  23*6 

"3'9 

2 

-  19*840 

+  -078 

+    '026 

132 

69 

230 

47  "83 

22  Cassiopeia;  o 

4-8 

I 

34  "i-S2 

9-3 

6 

3*2860 

•0402 

+  *ooo6 

42  45  27*0 

9'3 

6 

•837 

•080 

+     OI5 

'33 

231 

39  "67 

Groombridge  1  33  — 

7'5 

34  16*62 

"39 

6 

3-2361 

•0308 

+  -0004 

50   21    45*2 

"3'9 

6 

•836 

•079 

r    007 

1^4 

232 

"14    143 

Piazzi  0.  162  

C'C 

I 

34  31  "j£ 

1  2*0 

6 

V34QI 

'0520 

-  *ooi8 

•3C     AQ     lA'l 

12  'O 

6 

.0,- 

•082 

+      *OI2    1 

135 

J 

233 

54  "44 

Groombridge  135.... 

J  J 

8*0* 

II 

O"  J      i  J 

35    2-58 

12*0 

i 

3-3508 

•0517 

+  -0115 

jj    ty    I'T    "• 

36    3  36-3 

12*0 

i 

•826 

+    069 

136 

72 

59t 

74      2Q 

23  Cassiopeise  

I 

18* 

lO'O 

6 

4.      7*7777 

+     '1521 

. 

l6    II     33  *7 

lO'O 

6 

~   IQ*S22 

4-    *OQ3 

jv 

•37 

237 

/  *t         y 

54  148 

Piazzi  0.  168   

6-5 

I 

3527-06 

I2*O 

5 

j  1  II  1 

3-3574 

•0524 

+  -0032 

lu    L  i    JJ  1 

35  44    7'4 

12  *O 

5 

•820 

«      ^yj 
•084 

+   013 

+    *020  I 

138 

238 

40  158 

Groombridge  138.... 

77* 

35  39'8o 

"3'9 

6 

3-2435 

•0312 

+  '0070 

5°  "3  44'5 

I3-9 

6 

•8"7 

•082 

4-    *072 

139 

239 

54  "51 

Oroombridge  139.... 

8*5* 

355"  °3 

12  0 

i 

3-3589 

•0522 

+  '0032* 

35  53  43'4 

12*0 

i 

•815 

*08S 

+    -009 

140 

1  10* 

44  160 

Groombridge  140.... 

6*1 

I 

35  42-39 

I4*O 

5 

3*2701 

•0358 

+  '0044 

46  10  44-4 

14-0 

5 

•817 

•083 

+    *028 

141 

240 

46  165 

Groombridge  141.... 

7'4 

036    5*36 

11*0 

6 

+  3*2870 

+     -0385 

+  -0043 

44    8  50*8 

II'O 

6 

-  19-812 

+   -084 

-    *OO5 

142 

249 

50  H3 

Piazzi  0.  181  

6*8 

I 

37  17-58 

10*9 

6 

3-3329 

"0456 

-  -0018 

39  35  42-3 

10*9  i     6 

"795 

•087 

-    -009 

'43 

266 

77     27 

Groombridge  143.... 

6*8 

II 

37  29-91 

14-8 

6 

4-0082 

0-2077 

+  -0180 

"3    5    4-o 

14*8        6 

•792 

'104 

4-    *OOI 

144 

6? 

/')' 

88      4 

Bradley  65  

6*4 

I 

37  33*73 

7*8 

3 

9*3123 

4*2637 

4-    *I773 

2      O    12*1 

7*8        i 

*7QI 

'2  3O 

4-    "OIO 

*rr 

"45 

J 

262 

69    45 

Groombridge  145.  .. 

-T 

7*6* 

jl  jj  I  j 
3737-43 

/     ** 

12*9 

j 

3 

J  *    J 

*"~ji 
0*1118 

~       /  /  j 
+   -0694 

20  36     I  '4 

12*9 

3 

/  7 

•790 

•096 

-    -21? 

146 

79 

254 

57  "5° 

24  Cassiopeise  ij 

3'7 

II 

03741*15 

6*8 

6 

+      3-4056 

+     -0587 

+    -1365 

33  ii  45'9 

9-9 

35 

-  "9-789 

4-   '090 

+    ^II 

"47 

264 

7o    53 

Groombridge  147.... 

7'4 

I 

37  54-31 

13-0 

4 

3*68o6 

•1177 

-    *OOOI 

"9  Si  45-8 

13-0 

4 

786 

•097 

+    'OH 

148 

267 

69    46 

Groombridge  148.... 

7*0 

I 

38     2*21 

12-8 

5 

3*6693  '             '1146 

+  '0096 

20  15  507 

12*8 

5 

•784 

•097 

4-    -004 

"49 

255 

44  "69 

Groombridge  149.... 

7-6* 

38    2*95 

14-0 

4 

3-2839 

•0362 

+  -0026 

46    3  56*6 

14*0 

4 

•784 

•088 

+    -033 

"50 

83 

260 

50  147 

25  Cassiopeise  i> 

5'2 

I 

38    7-70 

7'4 

5 

3-3343 

-0449 

+  -0024 

40    4  13*2 

7"5 

6 

783 

•089 

+   '005 

"5" 

269 

46  176 

Groombridge  151.... 

7-o 

I 

039    1*63 

io-i 

6 

+    3-3II7 

+     '0402 

-  -0050 

43  "6  23*5 

IO'I 

6 

-  "9-770 

+    '090 

+   -025 

"52 

87 

271 

40  171 

35  Andromedse  ....r 

4'4 

I 

39  2278 

77 

3 

3  "2632 

•0319 

+  -0005 

49  57  29-3 

7-6        5 

764 

"090 

+   "023 

"S3 

273 

44  176 

Piazzi  0.  196 

6*2 

I 

39  44H9 

14*0 

6 

3*2936 

•0365 

+  -0070 

46    2     8-1 

14*0 

6 

759 

'091 

+    *OIO 

ICA 

277 

50  161 

Piazzi  0.  199 

6-4 

I 

40     Q'OO 

IO*Q 

6 

3*3534 

"0462 

•f   '0127 

39  31  45*5 

IO'Q 

6 

•753 

"OQ4 

-  *oo8 

J*t 
ICC 

280 

50  164 

Piazzi  0.  203  

"r 
6'2 

I 

4O  47*71 

*w  y 

IO'Q 

6 

-    *OOII 

39  27  52-4 

»v    y 

10*9  :     6 

"743 

y^ 
"°95 

+  *oi6 

JJ 

"56 

283 

55  "88 

Groombridge  156.... 

7-3* 

T-        T1/     J 

041  16*89 

*  v    7 

12*0 

5 

+     3:4161 

+     -0559 

+  -0033 

34  46  16*5 

12*0        5 

-  19-735 

+   '098 

+  -018 

157 

284 

45  223 

Groombridge  157.... 

8-6* 

41  47-9I 

"5-8 

4 

3-3116 

•0378 

+  -0009 

45  "3  48-6 

15-8  !      4 

727 

'096 

4-  *oo6 

ic8 

9° 

287 

60  124 

Bradley  90  

5*° 

II 

41  4QX8 

Q'l 

12 

V4Q27 

*o6qi 

-  '0104 

29  55  "37 

9*1       12 

727 

*IOI 

-   -167 

J 

"59 

286 

44  185 

Groombridge  159.... 

7-6* 

•r*  -t?  J1-* 

42    2*68 

y   • 

14-0 

3 

J    *T7      / 

•3  '7O7A 

wy* 
•0370 

+  -0013 

45  54    "  •" 

14-0  :     3 

723 

•097 

+  *o6o 

160 

289 

48  267 

Groombridge  160.... 

8-2 

42  15-08 

II  '9 

2 

3-3472 

•0432 

+   -OO02 

4"  35  30-5 

1  1  '9           2 

720 

•098 

-  -026 

122.  This  is  2  48  ;  components  7*2  and  TO.     It  is  assumed  that  Groombridge  observed  the  znd  star. 
142.  This  is  2  59  ;  components  7*2  and  8*1.     It  is  assumed  that  Groombridge  observed  the  principal  star. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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"s  ^ 

|£ 

+  £ 

=  JS 
""•o 
o  S. 

fcm 

No.  in  Greenwich 

Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 

iSio-o. 

Secular 
Variation 

iSlOM. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o 

h    m    a 

1 

a 

• 

0           t        It 

it 

it 

» 

.     161 

296 

65  106 

Groombridge  161....  7'i 

I 

0422174 

II  'O 

4 

+    3-6077 

+      -0906 

+  -0106 

24  35  57-9 

II'O 

4 

-  19718 

+  -105 

+  '005 

162 

292 

39  198 

Groombridge  162  —  7*0 

II 

42  26-05 

14-8 

5 

3-2718 

•0313 

-  -0098 

50  47  32-2 

14-8 

5 

•717 

•096 

-  '043 

'63 

295 

48  272 

Groombridge  163  7'2 

I 

42  34-36 

11-9 

4 

3-35«3 

•0436 

+   -0020 

41  22  44-0 

1  1-9 

4 

7'5 

•099 

+  '013 

164 

297 

47  234 

Groombridge  164....  77 

42  5070 

9-8 

I 

3-3420 

•0418 

+  -0018 

42  30  54-0 

9-8 

I 

•710 

•099 

-  -014 

165 

20O 

51   179 

Piazzi  0.  2  1  1  .  .       .  ,  6*2 

I 

42  t,T.'Ti 

I  VI 

1 

v?8(6 

•0480 

+  -008; 

18  2O  19"! 

13-5 

7 

•710 

•100 

+  -022 

J 

I    166 

y  J 
300 

45  22S 

Groombridge  166....  8'6* 

^     jj  1  1 

o  42  59  '66 

J   J 

15-8 

3 

j  j  j 
+    3-3186 

*^*fj 

+      -0380 

+  -0076 

j           j7  j 
45  12  56-8 

15-8 

4 

-  19708 

+  -099 

+    -022 

167 

302 

55  J95 

Groombridge  167....  7'2 

I 

43  25-37 

I2'0 

S 

3  '4345 

•0565 

+  -0087 

34  42  48-3 

I2'O 

5 

•701 

•103 

+    '024 

1  68 

94 

74t 

Ic8  i  ^4 

26  Casfliopeire  ,.     u1  4*9 

II 

41  48-66 

9'Q 

6 

7  M767 

*O6^2 

-  "OOS6 

12    i  w; 

9'9 

6 

"694 

•105 

+    "041 

169 

3°4 

J"    *  Jt 

48  288 

Groombridge  169....  7  '6 

I 

*rj  tv  **** 

44    7-34 

y 
11-8 

2 

O    T1/  "/ 

3-3589 

""J* 

•0434 

V~JW 

+  -0023 

j     o  j   j 
41  37  41-8 

u-8 

2 

•689 

•102 

-    -009 

170 

305 

50  179 

Groombridge  170....  8  '4* 

44    7'37 

11-9 

2 

3-3777 

•0463 

+  -0031 

39  49  47-8 

11-9 

2 

•689 

•103 

-  -oio 

'7i 

76+ 

47  242 

Groombridge  171....  6'6 

o  44  20-88 

9-1 

6 

+     3-353I 

+   -0423 

-  '0038 

42  21  14-3 

9-1 

6 

-  19-684 

+   -103 

+  -015 

172 

3'2 

69    54 

Groombridge  172....  8-3* 

44  21*10 

12-8 

2 

37S59 

•1171 

+    -0022* 

20  34  46-1 

12-8 

2 

•684 

•114 

-  -018 

173 

3» 

65  no 

Groombridge  173  8*4* 

4427-28 

ii-o 

4 

3-6335 

•0916 

+    -0009 

24  37  12-4 

II'O 

4 

•684 

•III 

-  -on 

'74 

306 

46  198 

Groombridge  174.... 

7-8 

44  27-98 

15-0 

3 

3-3366 

0-0397 

+    -OO22 

44    8  57'3 

15-0 

3 

•684 

•IO2 

+    -012 

175 

385 

87      9 

Groombridge  175.... 

8-8t 

44  40-84 

8-0 

4 

8-4517 

2-7386 

+  -0108 

2  45  23-8 

8-0 

4 

•680 

•247 

+    '024 

176 

308 

44  '95 

Groombridge  176.... 

8<o 

0  44  48-03 

15-0 

10 

+     3-3224 

+  0-0374 

+    -0008 

45   56  22  -O 

15-0 

10 

-  19-678 

+   -103 

+   -047 

177 

92 

348 

85     19 

2  Ursse  Minoris  

4-6 

II 

44  50-00 

7'2 

5 

6-1859 

1-0655 

+   -0700 

4  46    7'6 

7-8 

'3 

•677 

•184 

+    •004 

i?8 

3'0 

39  210 

Groombridge  178.... 

6-9 

I 

4456-66 

14-8 

3 

3-2847 

0-0316 

"OOOO 

50  38  57'5 

14-8 

3 

•675 

•102 

+   "027 

'79 

3'3 

46  202 

Groombridge  179.... 

7-8 

II 

45   8-27 

15-0 

3 

3'3407 

•0397 

+    -OO2I 

44    9  23-1 

15-0 

3 

•672 

•104 

•ooo 

180 

3'4 

44  196 

Groombridge  180.... 

8-2* 

45  >6'34' 

15-8 

3 

3'3302 

•0381 

-    -OOI7 

45  20  57-9 

"5-8 

4 

•670 

•I04 

-  -007 

181 

99 

3'6 

59  '44 

27  Cassiopeia  y 

2-2 

o  45  20-16 

6-8 

6 

+     3-5205 

+    -0690 

+    -0033 

30  18  53-8 

10-1 

25 

-19-669 

+   '109 

+  "005 

182 

3'7 

59  »47 

Groombridge  182.... 

7-9* 

I 

45  25-85 

13-6 

3 

3-5094 

•0670 

+   -006I 

30  59  53'9 

13-6 

3 

•667 

•109 

+   'OI2 

•83 

Sot 

58  138 

28  Oassio)>eiae  »a 

47 

II 

45  26  '20 

9'9. 

6 

3-4950 

•0645 

-    -OI2I 

31  50  54-6 

9'9 

6 

•667 

•109 

+    -037 

184 

140* 

59  "46 

Groombridge  184.... 

57 

I 

45  25-80 

I3-5 

7 

3-5I52 

•0679 

+    -0039 

3°  40    7'9 

I3-5 

7 

•667 

•no 

+  '008 

185 

3'5 

45  234 

Groombridf<e  185.... 

7-8" 

II 

453«'o8 

14-9 

3 

3-3407 

-0395 

+    'OOl6 

44  22  37-3 

14-9 

3 

•666 

•105 

+  '042 

186 

325 

69    55 

Groombridge  186.... 

6-8 

I 

045  5I-4I 

12-8 

5 

+     3-780S 

+  -1185 

+    'Oo6l 

20  32    4-6 

12-8 

5 

-19-660 

+  -118 

-  -003 

187 

144* 

59  >5o 

Groombridge  187.... 

8-4' 

45  SS'43 

I3-9 

3 

3-5I95 

•0679 

+   -OO6l 

30  4"  32-4 

13-9 

3 

•659 

•in 

+    'Oil 

1  88 

3i8 

42  205 

Groombridge  188.... 

6-6 

45  55-66 

14-9 

5 

3  '3103 

-0347 

-    -OO29 

48    3    87 

14-9 

5 

•658 

•105 

+  -015 

.89 

328 

59  154 

Groombridge  189  

8-8* 

46  18-84 

13-9 

2 

3-S2I4 

•0678 

+    -0036 

3°  47  34"5 

'3'9 

2 

•652 

•112 

-    '002 

190 

323 

44  202 

Groombridge  190  ... 

8-3* 

46  21-32 

15-9 

4 

3-3357 

•0382 

+   -0003 

45  25  I4'i 

15-9 

4 

•65  1 

•106 

-    -00? 

191 

326 

51  '93 

Piazzi  0.  233  

7'3 

o  46  24-27 

10-9 

5 

+    3-4055 

+    -0488 

+   -0002 

38  47  29-3 

10-9 

5 

-  19-650 

+  -108 

-    'OIO 

192 

332 

65  115 

Groombridge  192  

6-0 

I 

4637-18 

I  IX) 

6 

3-689 

•0923 

+    -0068 

24  40  41-0 

ii-o 

6 

•646 

•116 

+  -007 

"93 

330 

45  237 

Groombridge  193  

6-2 

II 

46  57-59 

15-8 

3 

3'34i3 

•0385 

+    -OOO4 

45  ii  28'! 

15-8 

5 

•640 

•108 

+  '004 

"94 

331 

51   199 

Piazzi  0.  237  

7'2 

I 

Ajf\  cX"7c 

lO'Q 

v*io8c 

0-0486 

+   -OO27 

18  e*  «"4 

IO*Q 

c 

•640 

'no 

+   'OIS 

'95 

95 

158* 

86     17 

Bradley  95  

/  *™ 
6'4 

II 

T"-7    J"    /  ^ 

47  1  0*80 

»w  y 
7*7 

J   *TV-*O 

7*1052 

**  "*r*-"-' 
1*1-1724 

+    -0866 

j    jj  oj  ^ 

1    S2   27-i; 

y 
7  '7 

J 

6 

•637 

"22O 

J 

+  "017 

196 

336 

44  206 

Groombridge  196.... 

*T 

7'2 

I 

o  47  34^4 

/ 

15-8 

4 

**o* 
+    3-3426 

1  j/**r 

+  0-0383 

-    -0046 

O    J          1    J 

45  25  53'3 

i  i 

15-8 

S 

•J/ 

-  19-629 

+    "109 

+  '032 

197 

342 

70    65 

Groombridge  197.... 

6-5 

I 

47  56-24 

12-9 

6 

3-8320 

•1240 

+  -0181 

20    2  437 

12-9 

6 

•623 

•125 

+    'O02 

198 

339 

46  215 

Groombridge  198.... 

6-8 

I 

47  57-34 

14-9 

5 

3-3587 

•0403 

+  -0008 

43  59  33-6 

14-9 

S 

•622 

•no 

+  -ooi 

199 

340 

44  208 

Groombridge  199.... 

77' 

48    0-38 

15-1 

8 

33388 

•0374 

-  -0005 

46     4  227 

15-1 

8 

•622 

•no 

+    'OI2 

200 

34' 

50  191 

Groombridge  200.... 

8-6* 

48  29-66 

12-0 

i 

3-4067 

•0470 

-  -0016 

39  55    6-6 

I2'0 

i 

•612 

'"3 

-    -013 

s 


CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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No. 
of 
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iSiO'O. 
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Variation 
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Annual 
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N.P.D. 
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1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
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1810-0. 

Secular 
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1810*0. 
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y<2- 

.0 

ft 

m 

H 

O 

b    m    s 

s 

, 

8 

0           /        II 

„ 

„ 

H 

2OI 

346 

59  161 

Groombridge  201.  .  .  . 

7*2 

04835-05 

I3'9 

4 

+    3-5483 

+     -0693 

+     '0042 

30  31     2-6 

I3-9 

3 

-  19-611 

+  -117 

+   028 

2O2 

343 

39  224 

Groombridge  202... 

7'4 

I 

485272 

14-8 

5 

3-3013 

•0318 

+     '0019 

50  52  20'8 

14-8 

5 

•605 

•no 

+  -019 

2O3 

355 

69    61 

Groombridge  203.  .  .  . 

79* 

49    5'86 

I2'8 

4 

3-8312 

'1210 

+     -0074* 

20   30   2O*9 

12*8 

4 

•601 

•127 

-  -ooi  1 

204 

•IC.O 

57  '79 

Piazzi  0.  248  

7  '2 

I 

49  13*20 

q-6 

6 

VII  $$ 

'o6^I 

—    'OOO'? 

•32  -3.Q  47  *•; 

q-6 

6 

•CQQ 

•118 

4-    'O22  1 

205 

jj 

154* 

43  '93 

Groombridge  205  — 

/ 

57 

I 

49  21  -10 

y  \f 

15*9 

6 

J  J'-JJ 

3-3439 

l_rvjl 
•0374 

*WJ 

+    '0020 

j      jy  -t/    j 

46  18  487 

7 

15-9 

6 

jyy 

•597 

•113 

+    -026 

206 

356 

59  166 

Groombridge  206.... 

8-4* 

04937-18 

I3-9 

3 

+  3-5554 

+          -0691 

+    -0064 

3°  40    4  '3 

"3'9 

3 

-  19-592 

+   'I2O 

+    -023 

2O7 

357 

50  198 

Groombridge  207.... 

7-5 

I 

49  58-67 

I2-I 

i 

3-4139 

•0467 

+    -0057 

40    8  53  -3 

12*1 

i 

•585 

•116 

-    *OOI  I 

208 

358 

46  230 

Groombridge  208.... 

8*7* 

50    371 

IS'O 

2 

3-3701 

•0405 

-    '0027 

44    6     5'8 

15*0 

2 

•583 

•"5 

-    *OI2 

209 

360 

70    70 

Groombridge  209.... 

8-3t 

50    8*15 

12-9 

3 

3-8678 

•1259 

+    '0025 

20    o  44'8 

I2'9 

3 

•582 

•131 

-    *OII 

2IO 

365 

73    So 

Groombridge  210.... 

8'3t 

50    9-81 

13-0 

2 

4-0306 

•1609 

-    -0035 

16  50    87 

I3-0 

2 

•581 

•136 

+    '040 

211 

359 

44  211; 

Piazzi  0.  254     .... 

•o 

I 

o  50  32*18 

I  -3  '2 

. 

'OS 

+    '0098 

4*;    ?4   24'*; 

I  V7 

Q 

-  19-574 

+  'i  16 

+    'OOQ 

212 

366 

t^  ~*  j 
69     63 

Groombridge  212.... 

7'9 

I 

So  33-87 

12-8 

4 

3-8454 

•1204 

+    '0040 

*TJ      JT         ^    J 

20  42  15-9 

•J  * 

12-8 

y 

4 

•574 

•'31 

—    'OOO 

2I3 

362 

46  237 

Groombridge  213  — 

7-8 

5053-12 

15-9 

3 

3-3833 

•0418 

+    -0143 

43  -9    6-i 

15-9 

3 

•567 

•117 

+  -058 

214 

367 

5O  2O2 

Groombridge  214.... 

6-4 

I 

51  19-13 

12-0 

5 

3-4250 

•0473 

-    XJOI2 

39  59  23-9 

12*0 

5 

•559 

•119 

+  -027 

215 

159* 

73    Si 

Groombridge  21  5.  ... 

6-8 

I 

51  2478 

I3-4 

5 

4-0657 

•1647 

+    '0082 

16  39    7-4 

•3-6 

7 

•557 

'140 

+  -003 

216 

368 

60  153 

Groombridge  216.... 

8*2* 

o  51  2572 

11*9 

3 

+   3-6024 

+          -0745 

+    '0024* 

29  15     2-9 

11*9 

3 

-  '9'557 

+  -125 

+    -022* 

217 

37o 

46  241 

Groombridge  217.... 

7'8 

51  54-99 

15-9 

3 

3-3894 

•0419 

+    -0029 

43  '9  33'9 

I5-9 

3 

'547 

•119 

+    -004 

218 

37i 

44  221 

Groombridge  218.... 

8*7* 

51  59-39 

15-9 

2 

3-3656 

•0387 

+    -0014 

45  36    o'4 

15-9 

2 

•546 

•119 

-    *OIS 

219 

92t 

60   157 

Groombridge  219.... 

5*8 

II 

52   0*84 

lo'g 

6 

3-5933 

.              ^723 

+    'OO27 

29  56  59  '4 

10-9 

6 

'545 

•126 

-    'OI2 

220 

372 

46  243 

Groombridge  220.... 

6-4 

II 

52  8-84 

16*1 

2 

3-3872 

•0415 

+    '0064 

43  38  5^9 

16-1 

2 

•542 

•120 

+    -017 

221 

377 

58    162 

Groombridge  221.... 

7*0 

o  52    9*28 

11*0 

6 

+  3-5517 

+          -0655 

+  '0045 

32     6  52-6 

I  I'D 

6 

-  19-543 

+    -125 

+    'Oil 

222 

108 

373 

40  209 

39  Andromedse  

5-8 

I 

52  16-35 

8-9 

6 

3-3276 

•°335 

-    'OO20 

49  40  45  -4 

8-9 

6 

•540 

•118 

+  '004 

223 

376 

47  291 

Groombridge  223.  ... 

7'8* 

52  17-06 

16*0 

3 

3-3934 

•0422 

+  -0023* 

43  10  11*6 

16*0 

3 

•540 

•I2O 

•ooo 

224 

380 

61  200 

Groombridge  224.... 

8-5* 

52  23*08 

11-9 

3 

3-6129 

•0750 

+  -0043 

29  12  47-8 

11-9 

3 

•538 

•128 

+  -018 

225 

163* 

60  158 

Groombriijge  225.  ... 

5'9 

II 

5241-55 

11-9 

5 

3-6110 

•0742 

-  -0084 

29  26  32-3 

11-9 

5 

•532 

•128 

+  -026 

226 

393 

69    68 

Groombridge  226.... 

8-3* 

o  52  55-97 

I2'8 

3 

+    3-8810 

+       '1220 

+  -0093 

20  42  15*0 

12-8 

3 

-19-527 

+    -138 

-  -031 

227 

386 

57  188 

Groombridge  227.... 

8-0* 

I 

52  59-98 

I3-9 

4 

3-5422 

'0630 

•oooo 

33    2  30-1 

13-9 

4 

•526 

•127 

+  -014 

228 

383 

46  245 

Groombridge  228.  .  .  . 

6-7 

II 

53    0*66 

16-0 

5 

3-3954 

•0419 

-  -0006 

43  22  52-6 

i6x> 

5 

•526 

•122 

+  -009 

229 

390 

57  190 

Groombridge  229  

8-3* 

53    8*67 

'3'9 

3 

3  5446 

•0632 

+    'OOIO 

32  59    3'2 

I3'9 

3 

•523 

•127 

+  -005 

23O 

109 

403 

79    29 

Bradley  109  

6""t 

II 

c-j  28  "-tt; 

14*8 

6 

4*661  1 

'5O8l 

-  '0136 

n    o  24*7 

14*8 

6 

'5"7 

•166 

+  "032 

231 

394 

5O  212 

Piazzi  0.  267  

6*4 

I 

JO  •*"-•  jj 

Q    C-3   43*QI 

I2'O 

c 

+      3  "44  1  1 

+      '0476 

-1-  '0018 

40    o  46*2 

12*0 

5 

-19-511 

+  -125 

+  '006 

232 

395 

39  249 

Groombridge  232.... 

v  if 

6*4 

I 

5357-89 

II'O 

j 

5 

1            J    ^T  * 
33234 

•O322 

+  -0071 

51     i  52*0      ii'o 

4 

•506 

•122 

+  -005 

233 

399 

70    78 

Piazzi  0.268  

6*6 

I 

54    i-99 

12-9 

5 

3-925I 

•1282 

+  -0174 

20    5  22-5 

I2'9 

5 

•505 

•I42 

+  -005 

234 

97t 

61   206 

Groombridge  234.... 

6*4 

I 

54  30-43 

10*9 

6 

3-657I 

0-0793 

+  -0143 

28  15  30-9 

IO'9 

6 

'495 

•134 

+    '022 

235 

IO2 

512 

88      8 

i  Ursis  Minoris  ...o 

2'  I 

II 

54  39-08 

9'3 

52 

13-6814 

77048 

+  -1142 

i  42  20-4  :    7-39° 

•492 

•480 

-    -002 

236 

400 

61  208 

Groombridge  236.... 

7-5* 

05442*72 

II'O 

4 

+         3-6570 

+  0'0790 

+  -0060 

28  21     0*6  :    ii'o        4 

-  19-491 

+    -135 

+  -016 

237 

118 

414 

54  223 

30  Cassiopeise  p. 

5'3 

II 

55  42*98 

8-0 

5 

3'5'39 

•0561 

+  -3906 

36    o  59*0        8'o 

7 

"470 

•I32 

+  I-551 

238 

416 

69    70 

Groombridge  238.... 

7-5* 

I 

55  48-09 

12*9 

4 

3*9408 

•I27O 

+  -0017 

20  20  14-4      12-9 

4 

•468 

•147 

+  -004 

239 

409 

52  262 

Piazzi  0.  279  

6-5 

55  56-07 

11*9 

5 

3-49i8 

•0529 

+  -0007 

37  31   18-8      11*9 

5 

•465 

'IS' 

+  -ooi 

240 

413     61  211 

Groombridge  240  

8*1* 

56   0-42 

II'O 

4 

3-6702 

•0793 

-    'OOIO 

28  21  59*7      ii'o 

4 

•464 

•138 

+   'OO2 

205.  This  is  the  principal  star  of  the  pair  2  79. 

212,  226.  See  note  in  Ledgers. 

235.  The  R.A.  of  Polaris  depends  on  double  transits  of  itself  only,  the  N.P.D.  on  41  observations  above  and  49  observations  below  pole. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BUACKIIEATH,  1806  TO  1816. 
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c"  £      '"  ^ 
fc—       o 

•& 

1 

fc 

H" 

0 

h    m     • 

l 

§ 

, 

o        /      // 

it 

„ 

„ 

241 

411 

48  337 

Piazzi  0.  285  

6-7 

I 

056  1174 

12-2 

5 

+    3-4384 

+     -0454 

+  -0039 

41    27   50-5 

12-2           5 

-  19-460    +  -130 

+  -008 

242 

117 

427 

78    34 

Bradley  117  

5-6 

I 

S6  19-44 

12-2 

II 

4-6932 

"3016 

+  -0307 

II    20  33-9 

12*2 

12 

•457 

•175 

-  -004 

243 

4'7 

40   222 

Groombridge  243  

73 

56  44-52 

I4-5 

7 

334«4 

•0338 

+  -0088 

49  45  27-5 

14-5 

7 

•448 

•128 

+  '061 

1.44 

180* 

57  200 

Groombridge  244  

57 

I 

57    0-54 

13-5 

7 

3-5828 

•0648 

+  -0003 

32  45  I7-4 

13-5 

7 

•442 

•137 

-   -004 

- 

418 

40   224 

Groombridge  245.... 

7'2 

I 

57    3-63 

14-6 

6 

3-3524 

•0341 

-  -0006 

49  30  18-5 

I4-5 

7 

•441 

•129     +  -017 

246 

129 

179* 

43  234 

vo 

I 

o  57    9-46 

10*5        7 

4-      V37&O 

+       'O172 

+  -0128 

47      4   2?M 

JO'C 

7 

IQ'43Q 

4-    -I  -in 

,         .QCQ 

247 

422 

57  203 

Groombridge  247.... 

j 
8-3* 

57  40-35 

13-8 

3 

3-5916 

Jt 
'0653 

+    "OO22 

f/      f      j  f 

S2  36    9'4 

•  3-8 

/ 

3 

•428 

Jv 

•139 

+  -055 

•48 

130 

186* 

68    77 

31  Cassiopeia;  

5'4 

I 

57  57-84 

9-9 

6 

3-8895 

•II3I 

+    -0062 

22    14    1  1  '9 

9'9 

6 

•422 

•150 

+  -038 

249 

428 

50  224 

Groombridge  249  

8-4* 

58  22-50 

1  1  '9           2 

3-4806 

•0495 

+     -OO2I 

39  26  24-4 

11-9 

2 

•412 

•136 

-  -oio 

250 

430 

53  234 

Groombridge  250.  ... 

8-6* 

58  24-08 

I4-O 

3 

3-5283 

•0558 

+    -0014 

36  23  15-9 

14-0 

3 

•4I2 

•138 

+    -O2  1 

251 

43i 

53  236 

Groombridge  251.... 

7'i 

I 

o  58  30-46 

12-0 

5 

+  3-5310 

+      -0561 

+    -0039 

36  16  48-3 

I2'0 

5 

-  I9-4IO 

+    -139 

-    -046 

252 

'34 

185' 

46  275 

42  Andromeda  0 

4'2 

I 

5831-84 

IO'2 

5 

3-4236 

•O42O 

-    -OO06 

43  46  29-9 

IO'2 

5 

•409 

•'35 

+  -ooi 

253 

432 

48  348 

Groombridge  253.... 

7"i 

I 

S8  48-55 

II  "I 

3 

3-4484 

•0450 

+    -OO02 

4i  57  45  "4 

in 

3 

•403 

•136 

-    -018 

254 

435 

50  227 

Groombridge  254  — 

77 

5857->9 

II-9 

4 

3-4871 

•0499 

-    '0067 

39  16    9-1 

11-9 

4 

•400 

•138       +    -002 

2(1; 

139 

419 

64  127 

32  Cassiopeiie.  . 

... 

I 

59  26-68 

8-q 

r 

V77A4. 

*Oqi  I 

+    '0024 

2C    CQ    AA'O 

8'9 

E 

,,g_ 

'ICO          -*•      'T'* 

jj 
256 

'43 

436 

41  219 

44  Andromedse. 

II 

**  y 

io"9 

3 
6 

j  /  /*H* 

v»yl  l 

-    'OI2I 

j   jy  *T*T  v 
48  S?  56-1 

10-9 

j 

6 

-  19-386 

+    '135 

"••t 
+      'O49 

257 

142 

190* 

54  236 

33  Cassiopeia?  6 

4'5 

I 

59  36-70 

5 

3-5467 

•0572 

+    -0271 

*t»*    JJ    Jv 

35  Si  Si-2 

II'O 

64 

•385 

•142 

+    037 

25S 

440 

62   2lS 

Groombridge  258  

8-i* 

59  36-31 

15-9 

4 

37275 

•0834 

+    -0060 

27  39    7'3 

I5-9 

4 

.      ^85 

•148 

•ooo 

259 

445 

73    59 

Groombridge  259.... 

77 

59  36-93 

12-9 

3 

4-1895 

•1668 

+    -0075 

'7    5  337 

12-9 

3 

•385 

•166 

+  -015 

200 

438 

48  355 

Groombridge  260.... 

7'4 

5947-37 

lit) 

3 

3-4561 

•0453 

+  -oooi 

41  51    4-4 

iro 

3 

•381 

•138 

-  009 

26l 

•37 

«3t 

79    36 

Bradley  137  

6'4 

II 

i    o  12-09 

14-8 

6 

+  4-8401 

+         -3206 

-    'O2T.A 

II     6  17-4 

14-8 

6 

-  19-372 

+  "192 

-  -068 

262 

441 

45  292 

Groombridge  262..,. 

I 

o  16-32 

H-4 

6 

3-4262 

•0413 

v~ji 

-  -oooi 

44  23    47 

14-4 

6 

y  ji  ~ 

•370 

•138 

+    'OI2 

263 

449  I 
45°  / 

50  236 

Groombridge  263.  .  .  . 

8'2t 

i    5-11 

11-9 

2 

3-4985 

•0497 

+    '0022 

39  29  18-4 

11-9 

2 

•352 

•143 

+    -OO2' 

264 

452 

44  261 

Piazzi  I.  9  

6-6 

i  36-96 

10-9 

6 

3-4179 

*O^Q1 

+    "0034 

45  4°  35'9 

10-9 

6 

"339 

•141 

-    "027 

265 

453 

50  238 

Groombridge  265.... 

7'3 

I 

i  38-17 

11-9 

4 

3-5035 

'O5OO 

+    -0062 

39  24  25-2 

11-9 

4 

'339 

•144 

+    -068 

266 

465 

73    60 

Groombridge  266  — 

8'St 

I     2  29-49 

12-9 

2 

+  4-2489 

+   -17.0 

+    '0064 

16  59  527 

I2'9 

3 

-19-319 

+  -175 

+     017 

26? 

468 

73    61 

Groombridge  267.... 

7'i 

II 

2  34-97 

12-9 

5 

4-2519 

•1714 

+    '0084 

16  58  57-4 

12-9 

5 

•317 

•176 

+    -009 

268 

457 

45  301 

Groombridge  268  

8-5* 

23738 

15-0 

4 

3-4401 

•0417 

+    -0064 

44  21     9-2 

15-0 

4 

•316 

•144 

+    -026 

269 

464 

70    89 

Groombridge  269  

8-ot 

2  37-21 

12-9 

3 

4-0937 

•1407 

+    -0008 

1926    7-4 

12-9 

3 

•316 

•170 

+    -005 

270 

458 

48  369 

Groombridge  270.... 

8-1 

2  40-61 

I3-9 

4 

3-4690 

•0450 

+    -0059 

42  13  25'5 

13-9 

4 

•3'4 

•'45 

+    -020 

271 

151 

467 

7°    9° 

Bradley  151  

6'4 

I 

I     2  44-72 

I  VO 

6 

+  4-1056 

+    >I425 

+    "0044 

19  15  58-2 

13-0 

6 

-  19-313 

+  "170 

-    "OI7 

272 

469 

47  352 

Groombridge  272.... 

8-5- 

347-93 

•  J  v 

13-9 

2 

3-4754 

•0450 

-    "0025 

42  15  33'3 

13-9 

2 

•288 

•148 

+    -026 

273 

470 

45  303 

Groombridge  273  

8-3* 

3  57*7 

14-9 

5 

3-4474 

•0417 

+    -0004 

44  22  45-1 

14-9 

5 

•284 

•147 

+    -027 

274 

473 

5°  243 

Groombridge  274.... 

7-6 

4    876 

11-9 

2 

3-5229 

•0506 

+    -0018 

39  16    2-9 

11-9 

2 

"279 

•150 

+    -020 

275 

47i 

42  266 

Groom  bridge  275  

8-2* 

4  1276 

14-0 

4 

3-4084 

•0373 

+   -OO20 

47  37  I7-I 

14-0 

4 

•278 

•146 

+    -022 

271, 

155 

479 

76    40 

Bradley  155  

6-4 

II 

i    4  52*07 

I2'O 

+     4  "6^4  1 

+    -2469 

-    "0038 

13  26  217 

I2'O 

5 

-  19-261 

+     "107 

-    -087 

277 

475 

47  357 

Groombridge  277.... 

V    If 

6-5 

I 

10-9 

6 

T      «t  vjf  m 
3-4750 

•0442 

+    -OO22 

42  55  32-1 

IO'9 

6 

•252 

y/ 

•151 

Wf 

-  -009 

-: 

485 

79    39 

Groombridge  278... 

8-0* 

I 

5  22-65 

14-8 

4 

5-0302 

"3440 

-    '0091 

10  52  27-6 

I4'8 

4 

"249 

•215 

-  -009 

279 

476 

42  271 

Groombridpe  279... 

6-7 

I 

5  36-51 

II'O 

5 

3-4I02 

•0367 

-    -0088 

48    3  59'3 

II'O 

5 

•243 

•149 

+  -037 

280 

480 

62  235 

Groombridge  280.  .  .  . 

8'4* 

6   4-40 

15-8 

4 

3-8027 

•0864 

+    'OOIO 

27  27  42-2      15-8 

4 

•232 

•166  '  -  -019 

263.  This  star  is  a  close  double,  and  forms  the  pair  S  97,  components  8-5  and  87. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


m 

A 

o 

a 

No. 

QJ    U~J 

Ii 

.  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

>e  of  Spectru 

Mean  R.A. 
iSio'o. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 

Motion. 

Mean          Mean 
N.P.D.         Date 
1810-0.       1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

o 

ft 

O 

h    m    s 

s 

a 

1 

o        *      " 

,/ 

„ 

., 

281 

478 

44  27J 

Groombridge  281....  6'6 

I    6    4-64 

13-9 

5 

+   3-4369 

+     "0394 

+  -0016 

46    6    9-1 

I3-9 

5-19-232 

+  -151 

+  -059 

282 

481 

43  262 

Groombridge  282....  7'3 

6  41  -65 

I3'9 

5 

3-4368 

•0391 

-   -0013 

•46    22    24-8 

I3-9 

5  1        '216 

•152 

+  '027 

281 

16} 

40O 

yc      CQ 

Bradley  163     .  6*4 

I 

6  52  72 

I  vo 

e 

4*1112 

•2166 

+  "0215 

14  45  44-3 

I3'o 

5             '212 

•198 

+  -029 

•**J 

284 

J 

tfftf 

48l 

/  j     jy 

46  3IQ 

Piazzi  1.  31  

6-4 

II 

j 
14-4 

j 

7 

jj*~ 

+  "0009 

43  35     7-1 

14-4 

7          -208 

''54 

+  -026 

285 

*rvj 

489 

T-     o  y 

73    66 

Groombridge  285... 

7-2 

I 

7    4-'9 

12-9 

5 

4'3799 

•1847 

+  -0031 

16  25  17-9 

12-9 

5 

•207 

•J93 

+  -017 

286 

1  66 

498 

77     4Q 

Bradley  166  

6-2 

II 

i    7  2877 

1  1  -9 

1 

+    4*8  id** 

+      -2886 

—  "CKm 

12  16  30-5 

11-9 

5 

*"  IQ*IQ7 

+  -214 

-   -ooi 

287 

T^7" 

488 

/  /      ^? 

S7  2<7 

Piazzi  I.  35  

7-0* 

8   0-66 

19-0 

J 
A 

i        *r      JT-J 

V678o 

"0671 

""jo 
—  '0008 

32  47  43-4 

19-0 

4 

*1  0"^ 

•165 

-  -ooi 

288 

487 

j/      jf 

39  3°' 

Groombridge  288... 

7'5 

8    3-56 

II'O 

^ 

5 

J   v/  *^-« 

wy  * 
•0333 

—    'OOOI 

51       2    23-2 

II'O 

5 

•182 

•153 

+  -019 

289 

169 

491 

57  260 

34  Cassiopeia}  <f 

5-I 

II 

8  13-26 

8-9 

6 

3-6804 

•0672 

+  -0005 

32  46  17-5 

8-9 

6 

•178 

•166 

-  -003 

290 

170 

494 

63  176 

35  Cassiopeia*  .    ... 

6-3 

I 

831-60 

lO'O 

5 

3-8666 

•0927 

+  -0089 

26   20   34'7 

lO'O 

5 

•170 

•174 

+  -017 

291 

495 

51  285 

Groombridge  291... 

7'5 

I 

i    8  59-04 

I3-5 

4 

+    3-5577 

+          ^515 

+  -0015 

39  10    63 

I3-5 

4 

-19-158 

+  -162 

+  -014 

292 

493 

41  252 

Groombridge  292... 

6-9 

I 

9    9-05 

10-9 

6 

3-4161 

•0358 

+  -0026 

49     i  44'3 

10-9 

6 

''54 

•I56 

+  -063 

293 

497 

50  260 

Groombridge  293... 

7-2 

I 

9  15-36 

13-6 

5 

3-5554 

•O5II 

+  -0039 

39  24  24-0 

I3-4 

5 

•151 

•163 

+  -015 

294 

496 

42  281 

Groombridge  294.  .  . 

7'3 

9  18-02 

II'O 

3 

3-436o 

•0378 

+  -0015 

47  29  33-4 

II'O 

3 

•150 

•158 

+  -ooi 

295 

499 

51  286 

Groombridge  295... 

7'5 

9  30-86 

147 

5 

3-5641 

•0519 

+  '0314 

39    °  44'3 

14-7 

5 

•144 

-.63 

+  -108 

296 

505 

76    42 

Groombridge  296.  .  .  . 

8-ot 

II 

i  10  29-15 

I2'0 

3 

+    47816 

+          -259I 

+  -0058 

13  19     i'2 

12-0 

3 

-19-119 

+  -220 

+  -025 

297 

500 

49  358 

Groombridge  297.  .  . 

6-6 

10  30-61 

I5-0 

6 

3-5389 

•0483 

+    "OOOI 

40  52  40-6 

IS-0 

6 

•118 

•165 

+  -006 

298 

503 

51  2^1 

Groombridge  298.  .  . 

7'9* 

ii    i  "09 

14-0 

3 

3-5706 

•05l6 

+  -0036 

39  13  I7-9 

I4-0 

3 

•104 

•167 

+  -016 

299 

502 

42  288 

Piazzi  I.  50  

6-6 

I 

ii  i  o  *66 

lO'Q 

6 

3*  4/166 

•038l 

-f    'OOIO 

47  24  54*0 

10-9 

6 

•100 

•162 

+  -015 

300 

177 

2IO* 

44  287 

46  Andromedas  t 

5-2 

II 

ii  12-56 

1  w    y 

7-8 

5 

*T*t-v-""/ 

-0393 

+    -0022 

45  28  15-6 

7-8 

5 

•099 

•163 

-  -003 

to] 

5°9 

70  1  02 

Piazzi  I.  52  

6-°; 

I 

I  12     O'I9 

I2'O 

C 

4-      A"2OCC 

+          -I4O8 

+    'OO62 

20    o  "i  •»  *  i 

I2'O 

c 

-19-078 

+  -198 

+  -007 

j 

302 

504 

39  3'5 

Groombridge  302.  .  . 

J 

77* 

12  17-58 

13-9 

J 

3 

T        ^   *"-O3 
3*4144 

•0344 

+    -0024 

jj  j 

50  23  16-4 

13-9 

j 
3 

•070 

•163 

-  -009 

3°3 

178 

511 

67  123 

36  Cassiopeise  ty 

5'° 

II 

12  40*63 

8-0 

c 

4.*o*»o8 

•in? 

+    'OIO2 

22   52     0'5 

8'o 

5 

•060 

•193 

-  -023 

304 

S08 

50  267 

Groombridge  304... 

7-6 

I 

12  42-91 

1  2  "9 

J 

4 

T-  ^jy^ 

3-5713 

*    J/ 

•0507 

39  49  19-5 

12-9 

3 

•059 

•171 

+  -019* 

305 

180 

5'5 

59  248 

37  Cassiopeia  J 

2-8 

I 

13  29-36 

6-9 

2 

3-7793 

•0751 

+   '0400 

30  45  25-4 

7-1 

5 

•°37 

•182 

+  -048 

306 

5'4 

5°  273 

Groombridge  306.... 

8-4* 

I    13  48-30 

12-9 

3 

+   3-5878 

+    '0518 

-    -0030 

39  18  38-3 

12-9 

3 

-  19-029 

+  -174 

+  -025 

3°7 

521 

73    75 

Groombridge  307.... 

7'3 

II 

14   6'6o 

I2-I 

i 

4-4801 

•1852 

+    -0466 

16  46  46-2 

I2-I 

i 

•020 

•216 

+  -128* 

308 

5'7 

39  327 

Groombridge  308.... 

8-3* 

14  1870 

!3'9 

4 

3-4200 

•0341 

-    -OO22 

50  40  51-0 

13-9 

4 

I9-OI4 

•167 

+  -005 

3°9 

218* 

42  302 

6-2 

II 

1511  '62 

Q'Q 

.  g 

"0382 

4-  *oo7c; 

47    1  1    ^  1  *4 

Q'Q 

C 

l8'99O 

•171 

+  -077 

310 

520 

42  305 

Groombridge  310.... 

6-9 

I 

15  34-23 

7   7 

9-9 

I 

3-4706 

•0386 

*****  j 
+  "0133 

t/    j*    jj  t 
47   17  54'4 

7  y 

9-9 

J 

I 

'979 

•172 

+  -044 

in 

524 

'U  w8 

Piazzi  I.  71  

8-2* 

I   1  6     I  *O7 

I2"Q 

4-      I'fioC^ 

4-       *OC2A 

+  "0040 

7Q    in    CC*2 

I2*Q 

•} 

-  18-966 

+  -180 

+  '006 

j 
312 

1  86 

222* 

j    j 
44  307 

48  Andromedse  » 

5-2 

II 

i      1V^          A     yj 

16  20-68 

•"  y 

8-0 

5 

T    j  ^*J:)4 
3  '4995 

~          *O~T- 
•O4H 

+  -0307 

jy    iv/   jj  •* 

45  34  43  '8 

*m  y 

8-0 

o 

5 

'957 

•'75 

+  -099 

313 

525 

39  334 

Groombridge  313  

6-4 

I 

16  48-52 

13-9 

5 

3-43I6 

•0343 

+  -002  1 

50  39  M-9 

I3-9 

5 

'944 

•173 

+  -019 

3'4 

526 

43  3°' 

Groombridge  314  

8-3* 

1657-18 

14-0 

2 

3-4803 

•0389 

+    "OOIO 

47    6  43-4 

14-0 

2 

•940 

•175 

+  -032 

315 

531 

59  258 

Groombridge  315  

7-2 

16  58-12 

10-9 

7 

3-8058 

•0751 

+  -0025 

30  57  73-2 

10-9 

7 

'939 

•191 

-  '007 

3:6 

529 

50  282 

Groombridge  316.... 

87* 

i  17    2-59 

12-9 

2 

+    3-6098 

+         ^522 

+  -0016 

39  18  357 

12-9 

2 

-  18-937 

+  -182 

+  -019 

3'7 

527 

43  302 

Groombridge  317.... 

6-6 

I 

i?    3'23 

14-0 

5 

3-4833 

•0392 

+    -OO2I 

46  56  24-3 

14-0 

5 

'937 

•176 

+  -019 

3i8 

1  88 

538 

69    102 

38  Cassiopeia;  A 

5'9 

II 

17  17-38 

8-9 

5 

4-2408 

•1367 

+    -0240 

20  43    8-2 

8-9 

6 

•929 

•213 

+  -067 

319 

S32 

50  286 

Piazzi  I.  81  

7  "2 

II 

I  7  24*QO 

I2'Q 

£ 

ff\ff1 

*OO2I 

-j(\    j  §    j  "j'o 

I2*O 

c 

"026 

•183 

—    *OO2 

320 

535 

59  260 

Groombridge  320.... 

/    • 

7-3 

M  /  ^t  y-» 

1731-83 

**  y 

iro 

5 

3  0124 
3'8i74 

05-*j 
•076l 

+  -0018 

30  44  12-3 

1  ^  y 
II'O 

0 

5 

y"^ 

•923 

•uj 
•'93 

+    '005 

187.  This  star  was  observed  in  1819  after  the  conclusion  of  the  general  observations  for  the  catalogue,  and  its  place  depends  on  differences  from  No.  289  observed  on  the  same  days. 

KKOM  OBSERVATIONS   MADE   BY   STEPHEN   GROOMBRIDOE   AT    BLACKHEATII,    1806   TO    1816. 
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_ 

•g 

S 

fc  JO 

•fe  . 

No. 

If  r*- 
•p  •-* 

Kin 

o.  in  Green' 
Catalogue 

Zone 
and 
No.  in 
B.  I). 

STAR'S  NAME. 

Magnitude 

00 

o 

1 

Mean  K.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

Xo. 

of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
18:0-0. 

Annual 
Proper 
Motion. 

H 

H 

O 

h    m   > 

n 

i 

s 

O           III 

„ 

„ 

„ 

32i 

539 

59  26: 

Groombridge  321.... 

7'3 

I  18   0-79 

10*9 

6 

+    3*8081 

+     '0745 

+  -0014 

31    12   2O'6 

10-9 

5 

-18-909 

+  -'94 

+  '006 

322 

542 

62  259 

Groombridge  322.  ... 

7'5 

18  34-45 

::*9 

4 

3-9295 

•0894 

+  -0054 

27   38    19-5 

!I'9 

4 

•893 

•2OI 

-  -005 

323 

193 

227' 

69  103 

Bradley  193  

6-9 

I 

18  40*12 

:2*o 

d*24C8 

•I7CO 

4-  '0070 

20  57  52*8 

I  2*O 

•88q 

•217 

_h    *O4I 

324 

196 

I33t 

46  370 

49  Andromeda  A 

5'4 

II 

1  8  45-95 

7-8 

4 

3-538o 

*  JJ^ 

•0439 

-  '0007 

43  58  387 

7-6 

5 

M»y 
•887 

•*"•  / 
•182 

+  -042 

325 

228* 

67  '33 

Piazzi  I.  88  

7-0 

:8  48-61 

IO'O 

5 

4-1554 

•1209 

+  -0192 

22  34  23-5 

JO'O 

5 

'885 

213 

+  -050 

326 

546 

62  262 

Groombridge  326.... 

77 

i  19  27-61 

II'O 

3 

+   3-9489 

+    -0910 

+   -OO2O 

27   21    50-4 

II'O 

3 

-  18-866 

+    '204 

+  '005 

327 

543 

48453 

Groonibridge  327  

7-i 

19  30-38 

:2*9 

5 

3-5824 

•0480 

-  -0041 

41    38  22-5 

12-9 

5 

•86S 

•186 

+  '051 

328 

545 

42  3«3 

Groombridge  328.... 

8-1* 

19  53-88 

13-9 

4 

3-4916 

•0389 

+  -0043 

47  21  49-6 

13-9 

4 

•853 

•182 

+  '023 

329 

547 

62  264 

Groombridge  329  

7'3 

1955-19 

::*o 

6 

3-9524 

•0910 

-r   -0032 

27  23  24-5 

II'O 

6 

•853 

•205 

+  '004 

33° 

549 

67  135 

Groombridgi!  330.... 

8-:* 

20  3370 

9*9 

i 

4-1936 

•1240 

-    'OOOI 

22    17   59-0 

9-9 

i 

•833 

•219 

-  -ooi 

33' 

SS2 

7i    87 

Groombridge  331.... 

7'8t 

II 

i  20  57  -09 

:5*8 

5 

+    4'45°4 

+    '1641 

+  -0032 

18   32   2I'I 

15-8 

5 

-  I8-82: 

+  '233 

-  -019 

33- 

202 

236"    <8  260 

39  Cassiopeia  % 

4'9 

II 

21  36-80 

8'q 

6 

7-8241; 

*O772 

—    "GO*-.? 

71    AA    C7'7 

S-Q 

6 

'80  1 

•2O7. 

+  *o:6 

333 

553 

62  271 

Groonibridge  333  

8-3* 

21  56-48 

y 
II'O 

2 

J   U^*TJ 

3  '9756 

w  j* 
•0917 

\JUJ/ 

+  -0043 

J  *    ft    JJ   1 
27   21    137 

H   y 

II'O 

2 

•792 

•2:1 

+  -002 

334 

555 

73    81 

Piazzi  I.  :o2. 

6'5t 

I 

22     3-48 

I2'O 

5 

4-6356 

•1940 

+    -0090 

16  40  35-9 

I2'0 

5 

•787 

•245 

+    'O2O 

335 

562 

71    91 

Groombridge  335  

8-ot 

23  3'  -'9 

15*8 

5 

4-5045 

•1678 

-   -0028 

18  23  39-8 

.5-8 

5 

"743 

•242 

-•045 

33«i 

556 

52  382 

Gi-oonibridge  336.... 

6-8 

I 

i  23  32-66 

•3-i 

4 

+    3-6894 

+      -0567 

+  '0017 

37  37  57-5 

'3-1 

4 

-  18742 

+   '2OO 

+  -005 

337 

206 

564 

72     86 

40  Cassiopeia  

5'6 

II 

27  74-80 

lO'Q 

6 

4'5448 

"174? 

—    'OOO7 

17   c6      C'o 

IO*Q 

7 

•740 

•2    - 

+    *OJ2 

205 

«45t 

77     58 

Bradley  205  

6-6 

I 

"j  j^  "y 
23  39-96 

iw    y 

11-9 

S 

5-I385 

0-2887 

•w  1 

+  -0059 

*  /    jv     j  y 

'3    o  15-3 

•**  y 

11-9 

/ 

5 

•738 

•276 

+  -008 

339 

60: 

86    25 

Groonibridge  339  

8-8t 

I 

23  48-29 

9'3 

4 

9-87:7 

2-1565 

+  -0377 

4    i  i6'6 

9-4 

5 

•734 

•523 

+  '017 

340 

557 

5i  338 

Groombridge  310.... 

7'4* 

23  50-30 

12-9 

5 

3'6657 

0-0540 

+  "0005 

38  48  47-6 

12-9 

5 

733 

•199 

+  -029 

34' 

560 

62  277 

Groonibridgf  341.  . 

7-2* 

I 

I   23  52-02 

II'O 

3 

+    3-9878 

+     -0911 

+  -0032 

27  33  45'i 

II'O 

3 

-  '8732 

+  '216 

-  '002 

342 

561 

46  393 

Groombridge  342.... 

7-0 

I 

24  35'54 

13-9 

5 

3-573I 

•0446 

+  -0048 

43  5'  4f6 

13-9 

5 

•709 

•196 

+  -030 

343 

207 

241* 

47  460 

Bradley  207  

6-2 

II 

24  54*13 

1  2  "7 

7 

;  '<>  '4'  J 

"O47? 

—  '0017 

42  ic    g-8 

12'T, 

7 

"699 

•108 

+  *o:o 

34) 

563 

46  397 

Groonibridge  344.  .  .  . 

7-4 

24  54-85 

J 
I3-9 

5 

.'         t 

3-5786 

•0449 

-  -0007 

if*.       •  J           y    V 

43  38  59  i 

J 

«3'9 

5 

•699 

JP* 

•197 

+  -017 

345 

571 

6  1  304 

Piazzi  I.  ::6.... 

6-6 

1 

2C  27.  -76 

I  I'O 

r* 

Vo6 

•0861; 

+  -0006 

28  37  22  -6 

II'O 

t 

•683 

*2IQ 

-    "O24 

346 

570 

46  404 

Groonibridge  346  

7-8* 

I 

j  *  j  I  v 

I     25    48'9I 

r>  t    y 

I3-9 

j 
4 

+    3-577I 

fwj 

+  -0443 

+  -0028 

44     i  329 

y 

'3'9 

j 
3 

WJ 

-  18-670 

y 

+  '99 

+     OO4 

317 

I48t 

47  466 

Piazzi  I.  12:    .. 

6-8 

I 

26    7  'Qt; 

8-5 

7*60*;-; 

•0468 

+  "0166 

42   77  4VO 

8-4 

•660 

*2OI 

-  "0:7 

348 

212 

573 

47  467 

51  Andromeda  

3'9 

II 

/  yj 

26  23*64 

69 

4 

j  ^^jj 
3*6:12 

W*fW 

•°473 

+  -0053 

t~   jj  tj  •* 
42   2O  21'2 

w  *f 

7-6 

'3 

•651 

•2O2 

+  -123 

349 

575 

43  337 

Groombridge  349.  .  .  . 

7-8 

27  20-08 

IO'9 

2 

3-5376 

•0401 

-  -0032 

46  49  40-2 

10-9 

2 

•62: 

•2OO 

-  -0:5 

350 

577 

5i  357 

Groombridge  350.... 

77* 

I 

27  39-03 

I2'9 

4 

3-6939 

•0547 

-  -0004 

38  42  io'8 

12-9 

4 

•611 

•209 

+  '°37 

35' 

586 

74    76 

Groombridge  35:.... 

8-ot 

:  27  40-46 

I2'O 

4 

+    47867 

+     -2072 

+  -0041 

16  13  29-0 

12-0 

4 

-  18-610 

+     269 

+    'OI2 

352 

578 

47  475 

Groonibridge  352.... 

8'2* 

I 

27  54-89 

12*9 

2 

3-6130 

•0468 

-  '0070 

42  42  58-3 

I2'9 

2 

•602 

•205 

+    -033 

353 

580 

45  403 

Groombridge  353.... 

8-8' 

27  58-67 

I3-9 

3 

3-5694 

•0426 

•oooo 

45     8  31-8 

13-9 

3 

•600 

•203 

+  -oio 

354 

588 

73    92 

Groombridge  354.... 

6-8 

II 

27  58-96 

12*0 

6 

47771 

•2047 

+  -SI56 

16  21  39-3 

12-0 

6 

•600 

•269 

+  -039 

355 

218 

579 

43  343 

52  Andromeda  % 

5-i 

II 

28   0-37 

10-8 

6 

3-5450 

•0405 

-    -OO22 

46  35    7'2 

10-8 

6 

'599 

•2O2 

-    0,3 

356 

58. 

45  404 

Groombridge  356  

6-5 

II 

i  28    572 

13-9 

5 

+    3'57» 

+     '0438 

+    -O209 

45     4  50-8 

13-9 

5 

-  18-596 

+    -204 

+  '234 

357 

582 

57  767 

Piazzi  I.  130 

6'6 

II 

28  13-08 

I  I'O 

3*7'*14Q 

"OSS? 

-    -OOl8 

37    6    6"i 

IVO 

c 

'592 

"217 

—    'OIO 

35^ 

215 

J  J    JO 

69  114 

42  Cassiopeia  

V? 

I 

28  24*10 

lo  v 

O'O 

e 

/  j'ry 
4'428l 

j  j 
"1464 

+   "0142 

20  20  37-1 

J 

9'o 

J 

5 

•586 

J 
•25: 

+     "O77 

359 

216 

587 

67  149 

43  Cassiopeia  .„ 

j  j 
5-6 

I 

*>t    »  y 
28   26  '48 

y  v 

9-9 

j 
5 

4-26I2 

•1220 

+    -0072 

22  55  267 

I0'0 

6 

•585- 

•242 

J  J 
+    '0:7 

u 

255* 

42  345 

Groonibridge  360.... 

5-6 

I 

29    19^2 

14-5 

7 

3-5338 

•0391 

+  -oi  20 

47  40     7'4 

14-5 

7 

•556 

•2O4 

+  '043 

1 

CATALOGUE  OF  CIKCUMPOLAR  STARS  FOR  1810-0, 


„ 

,|j 

a 

0)    m-i 

'&     . 

& 

No. 

&    *-» 

|1 

a  <" 
8  So 
6| 

•s«3 

o 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

•a 

•pe  of  Spect: 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
M  otioD. 

K 

ff 

O 

h    m    8 

, 

8 

a 

o        /      n 

„ 

„ 

„ 

361 

221 

585 

39  378 

33  Andromedae  r 

4-8 

I 

I  29  2471 

8-0 

5 

+    3-49I9 

+     '0355 

+  -oooi 

5°  23  24-3 

8-0 

5 

-18-552 

+  -202 

+  '029 

162 

257* 

59  306 

Piazzi  I    1  39        . 

7  '4 

II 

20  SVIQ 

10*0 

7. 

3*Q41  6 

•0708 

-     *OO2I 

•JO   2S      2"6 

IO'O 

•i 

.,.,- 

•228 

+    "O2O 

ym 

363 

J/ 

596 

74     78 

Groombridge  363.... 

/     *T 

8'4t 

30  12-13 

I2'O 

J 
I 

ytfl  u 

48436 

••*/  " 

•21  I  I 

-    -0152* 

J         j 

16    8  18-3 

I2'O 

j 

i 

•526 

•279 

•ooo' 

364 

•57t 

41  328 

Piazzi  I.  142  

S'o 

II 

3O  l6'I2 

IO'9 

6 

3'5275 

•0381 

+    -0714 

48   20  43-0 

10-9 

6 

•524 

•206 

+  -138 

365 

593 

66  152 

Groombridge  365... 

7-8* 

3023-24 

11-9 

4 

4'2584 

•1189 

+    -0032* 

23  24  0-7 

11-9 

4 

•520 

•247 

+  -009 

166 

224 

261* 

CQ     3O7 

44  Cassiopeise    .. 

C-Q 

I 

10-6 

lO'O 

c 

81 

-f      'O7OQ 

4.    'OO2S 

TO   24   44  4 

IO'O 

5 

-  18-514 

+  "230 

-)•  "016 

JW 

367 

590 

jy   j    1 

47  483 

Groombridge  367... 

J    7 

7-9* 

I 

3°  57-49 

12-9 

J 

5 

3-6341 

**/  yy 
'0473 

-r     uu«.  j 
-    -0005 

J           •*"•+      T^T    *T 

42  32  S3'2 

129 

5 

•501 

•213 

vy 

+  -016 

368 

592 

39  384 

Groom  bridge  368... 

6'3 

II 

3i  26-49 

14-0 

5 

3-4980 

•°353 

-    -OO23 

50  35  14-2 

14-0 

5 

•485 

•206 

-  -014 

369 

594 

47  485 

Groombridge  369... 

7-0 

31  31-00 

12-9 

6 

3  '6395 

•0476 

-    -OOO6 

42  26  48-2 

12-9 

6 

•482 

•214 

+  '022 

370 

52  420 

Groombridge  370... 

6-8 

I 

31  38-86 

13-0 

5 

37356 

•0566 

-    -OO24 

38    4  39'8 

13-0 

5 

"477 

"22O 

-  '003 

371 

595 

44  354 

Groombridge  371... 

6-5 

i  31  45-98 

13-9 

5 

+    3-5807 

+      '0422 

+    -OI25 

45  38  27-4 

13-9 

5 

-  iS'473 

+    -212 

+  -014 

372 

227 

597 

49  444 

54  Andromedae  

4'2 

I 

31  49-16 

6-9 

3 

3-6865 

•0518 

+    -0034 

40  16  24-4 

7-1 

7 

•47i 

•218 

+  -029 

373 

598 

44  357 

Groombridge  373... 

8-8* 

32  15-67 

13-8 

3 

3-58S4 

•0424 

-     -0008 

45  31  43'° 

13-8 

3 

-456 

•213 

I   -055 

374 

600 

45  432 

Groombridge  374.... 

6-5 

32  54-40 

II'O 

6 

3-6017 

•0435 

-     '0005 

44  49  I3'° 

II'O 

6 

"434 

•215 

+  -030 

375 

605 

62  305 

Groombridge  375.... 

8-2* 

I 

3351-20 

12-9 

4 

4-1024 

•0948 

+    'OI06 

27  18  14-9 

12-9 

4 

"401 

•246 

-  -003 

376 

269* 

63  238 

Piazzi  I.  159  

T6 

II 

I  34    8*S3 

1  0*0 

+    4*1148 

+      "0962 

+    '0860 

27     5  31*6 

IO'O 

5 

-  18-391 

+    -248 

+  -227 

377 

604 

51  399 

Groombridge  377.... 

J 

8-4* 

J*t      •*  JO 

34  18-59 

12-9 

3 

3-733I 

•0549 

+    '0009 

38  56  13-2 

12-9 

3 

•385 

•226 

+  -023 

378 

62  306 

Groombridge  378.... 

8-2* 

3435-10 

14-0 

3 

4-1068 

•0947 

+    '0028 

27   22   33-6 

14-0 

3 

•376 

•248 

+    -012 

379 

612 

74    84 

Groombridge  379.... 

6-9 

II 

35    3-92 

11-9 

5 

5'0329 

•2325 

+    'O206 

15   21    38-0 

II  -9 

5 

'359 

•304 

+    -°39 

380 

608 

53  386 

Groombridge  380.... 

7-2 

I 

35  30'94 

II'O 

6 

37907 

•0597 

+    -0017 

36  57    3'5 

II'O 

6 

'343 

•232 

-  -ooi 

381 

609 

53  388 

Groombridge  381.... 

8-3* 

i  35  51-71 

io'9 

3 

+    37902 

+      -0594 

+    -OO07 

37    3  56-9 

10-9 

3 

-  18-330 

+    -233 

-  -026 

382 

610 

45  447 

Groombridge  382  

6-4 

II 

36ii73 

9-0 

6 

3-6213 

•0439 

+    -0013 

44  43  20-1 

9-0 

6 

•318 

•223 

+  -057 

383 

23O 

i68f 

77    65 

Bradley  230  

6-q 

II 

36  15*56 

I2'O 

£-4812 

"3IS2 

+    -O229 

12  44  59-2 

12-0 

6 

•316 

'334 

+  '°37 

384 

616 

51  416 

Piazzi  I.  176  

*•*  y 

C'Q 

II 

38  5  i  '69 

I3*O 

6 

j  "+*-•»*• 
3*7613 

•0551 

39    °  34'5 

13-0 

6 

•222 

•237 

+  "113 

385 

620 

54  393 

Groombridge  385.... 

j  y 

1 

39    4'98 

10-5 

4 

j  i  v*  j 
3-8416 

•0625 

+    '0031 

36     i  24-4 

ID'S 

4 

•214 

•243 

+   -022 

386 

621 

54  394 

Groombridge  386  

7-i 

i  39  18-11 

io'9 

2 

+    3-8437 

+      -0627 

+    -0039 

36    o  14-1 

IO'9 

2 

-  I8-206 

+  -243 

+   -004 

387 

622 

5i  4i8 

Groombridge  387.... 

8-1* 

II 

39  30-86 

12-8 

2 

37621 

•0549 

+    -OO04 

39    8  5i-4 

12-8 

2 

•I98 

•239 

-    -004 

388 

237 

280* 

54  396 

i  Persei  

5'4 

I 

39  35-49 

lO'O 

5 

3-85I7 

•0632 

+    -0039 

35  47  57-1 

IO'O 

5 

•195 

•244 

+   -027 

389 

238 

282* 

5°  379 

2  Persei  ....<? 

C/7 

I 

g 

1  0*4 

6 

._    g 

•OC27 

+    "OO22 

40    9    8-0 

10-4 

6 

•175 

"2  TO 

+    '038 

39° 

239 

629 

62  320 

45  Cassiopeise  > 

J  I 
7  'A 

I 

40  11*38 

7  '2 

4*1761 

vji/ 
"0965 

+    "Oo6l 

27  16  20-5 

7-2 

6 

•149 

jy 
•267 

+   "023 

39i 

625 

39  420 

Groombridge  391.... 

J   *T 

8-2* 

t"  J  *    O" 

I  40  56-69 

/   *• 
II 

2 

+    3-5439 

y  j 
+      '0360 

-  -ooio* 

50  19  22-i 

II'O 

2 

-  I8-I45 

+   -228 

+    -027* 

392 

637 

74    87 

Groombridge  392.... 

6-7 

11 

40  58-45 

11-9 

5 

5'ii35 

•2314 

-  '0016 

IS  36    85 

11-9 

5 

•144 

•326 

+    '026 

393 

627 

41  362 

Groombridge  393.... 

8-2* 

41  20  "49 

•4-9 

3 

7  '^667 

•0376 

+   -O022 

49     6  11-5 

14-9 

3 

•130 

231 

+    '024* 

394 

241 

I74t 

67  169 

46  Cassiopeise  

C'2 

j. 

41  2<-67 

8'Q 

6 

4  *47O-"i 

*I122 

+    '0009 

22    15    l8'7 

8-9 

6 

•127 

•287 

+    -026 

395 

630 

48  553 

Piazzi  I.  187  

j 
7*O 

Al    33-78 

u  y 

IO'9 

c 

2'7IQ2 

*  o 
"0500 

41    29   SS'Q 

10-9 

5 

•122 

"241 

+   '003 

396 

244 

631 

4°  394 

55  Andromedae.... 

/  ** 

II 

f*    JJ    /  w 
I   til    ^6*43 

1  1  'O 

j 
6 

J     1        7 

—    *OOO9 

.f*       —-7      JJ     y 

so  12  49-1; 

I  I'D 

5 

-IS'IOS 

+   "2-51 

-    -004 

397 

633 

48  555 

Groombridge  397.... 

8-1* 

f      JV7    £JJ 

42   14-69 

II'O 

2 

37201 

•0498 

-    '0040 

j            ^y  j 
41   38     9'5 

II'O 

2 

•096 

J 

•242 

+    -028 

398 

643 

74    88 

Groombridge  398  

9'ot 

42   I4-93 

ii'9 

I 

5-1560 

'2354 

-    -0012* 

15  28  16-9 

11-9 

I 

•096 

•332 

-    '002 

399 

644 

72    112 

Piazzi  I.  194  

7'i 

II 

42  49-67 

14-2 

5 

4-8798 

•1889 

-    '0082 

17  46  51-9 

14-4 

7 

•074 

•316 

+    -069 

400 

638 

39  43i 

Groombridge  400.... 

7'3 

43  15-97 

II'O 

3 

3-5548 

•0361 

-    '0003 

50  17    4-8 

II'O 

3 

•058 

•234 

-    -013 

370,  378.  The  proper  motions  have  been  derired  by  comparison  with  observations  made  at  Greenwich  in  1900. 
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FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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JNo. 

l! 

in  Greenwich 
'atalogup. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

4 
1 

t 

en 

Mean  R.A. 
iSio-o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSlo'o. 

Annual 
Proper 
Motion. 

M  ean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia 
tion 
1810-0. 

Annual 
Proper 
Motion. 

1 

ill 

o" 

s 

i 

0 

h    m    a 

! 

, 

, 

0           /       /' 

it 

„ 

» 

1        AC)  I 

210 

6}Q 

-5Q    A'lA 

Bradley  250  

6-? 

H 

I    A-l    -JO'71 

II  *O 

.j.          .--r()T 

+     .o,g. 

+  "0038 

50  14    4-0 

II'O 

3 

-  18-048 

+  '234 

+  '072 

£2 

**3y 
64! 

jy    *T.>*T 
1O   1Q4 

Piazzi  I.  199  

J 

7'3 

i 

•  t  j  jw  /  * 
43  35'58 

I2*O 

4 

37860 

'°549 

+   "OIII 

39  J4  57'5 

12-9 

4 

•045 

•249 

+  "°37 

403 

647 

J          J7^ 
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I2'O 

4 

6-5156 

•4213 

+  '0040 

n  18  12-5 

I2'0 

4          -198 

"497 

+  '007 

480 

755 

52  55i 

Groombridge  480.  .  .  . 

7-6* 

ii 

35675 

I2'9 

5 

3-9469 

•0584 

+  -0041 

38  10    9-6 

12*9 

5 

•197 

•304 

+  -034 

447.  This  is  the  principal  star  of  the  pair  2  205. 
453.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 
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No. 

1-5 

a  " 

3| 

6  £ 

~s-  — 

No.  iu  Greenwich 
Catalogue. 

Zone 
and 
No.  iu 
B.  D. 

STARS  NAME. 

Magnitude. 

Type  of  Spectrum. 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio'o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
i8iox>. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

481 

482 

*83 

484 
485 

486 

4*7 

4\s 

489 
490 

491 
492 
493 

494 
495 

496 

497 
498 

499 
500 

501 
502 

5°3 
504 
S°5 

506 

5°7 
508 
509 
510 

5" 

512 

5'3 

5'4 
5'5 

516 

5'7 
518 

5'9 
520 

3'° 
3" 
316 

3'9 

324 

325 

326 

331 
330 
334 

332 
337 

749 

752 
753 
75* 
759 

760 
762 
765 
761 
768 

766 
764 
772 
77i 
35i* 

777 
782 

783 
781 
787 

355* 

789 
790 

79' 
793 

815 

794 
796 
361* 
820 

804 
821 
807 
806 
829 

831 
826  \ 
827/ 
825 

837 
828 

0 

41  43° 
45  578 
42  480 

57  533 

57  535 

56486 
53  497 

56  522 

4i  435 
56  53° 

53  5oi 
42  489 

5'  548 
48  648 
46  552 

39  521 

53  507 
49  640 

46  557 
53  5'3 

55  598 
5'  556 
40  500 
40  501 
53  5i9 

80    So 
49  649 
55  612 

49  656 
79    75 

66  213 
76    81 

5'  579 
49  666 
70  182 

70  183 
S2  59° 
38  49" 
70  189 

38  493 

Groombridge  481.  ... 
Groombridge  482.... 
Groombridge  483  
Piazzi  II.  24  
8  Persei  

8-1* 

8-4* 
7-6 
7-6* 
6-1 

6-2 

7-6 
6-6 
8-0* 
67 

87* 

7'i 
7-0 
6-4 
5-0 

6-6 
6-8 

57 
6-1 
8-8* 

5'3 
6-6 
5-8 

77* 
8-4" 

8'4t 

5'5 
6-2 

4'9 
7-6 

4'6 
TO 
7-2" 

6-3 

8-ot 

6-8 
8-1 
6-9 

8'2t 

7-6 

I 
II 

II 
II 

I 
II 

I 

I 
II 
I 
I 

I 
I 
I 

II 
I 
II 
I 

I 

I 
II 
II 

II 

I 
I 
II 

h      in      s 

2    3  58-81 
4   S'59 
4  I4-33 
4  I4'°5 
4  3873 

2    448-35 
53i'48 

5  49-28 
5  53  '3° 
5  58-5° 

2   6    3-52 
6  10-34 
6  54*3 
7    3-o8 
7    5-06 

2    7  58-01 
8  14-00 
8  27-61 
8  27-64 
8  49  -22 

2    9  12-10 
10  34-84 

11  3-95 

II    6-n 
II  I3-54 

2  II   1773 

11  51-70 

II  56-78 

13    i'3> 
13    9-26 

2  13  35-26 

14  29-24 
15  6-91 
15  "-13 

16  38-33 
2  16  58-12 

17  52-28 

18  12-61 
18  18-46 
1  8  29-62 

I  IX) 

I3'9 

II'O 

14-9 
14-9 

9-0 
15-0 

137 
iro 

137 

15-1 
1  1  -i 
12-9 

II'O 

10-0 

11-9 
14-9 
9-5 

IO-O 

15-0 
9-0 

10-9 

I  IX) 
II'O 

15-0 

8-0 

lO'O 

9-0 

IO'O 
I2-O 

7'5 

11-9 
10-9 

97 
iri 

ii  T 
9-0 
iro 
14-0 

II  -O 

3 

4 
6 

4 

5 

6 

5 
6 

3 
6 

2 
I 

5 
5 
5 

5 
5 
6 

2 
I 

6 

5 
6 

5 
4 

6 
6 
6 
6 

2 

4 
5 
5 
6 

2 

5 
3 
6 

3 

4 

B 
+        3-68I9 

3779' 
3-6880 

4-I388 
4-I37I 

+        4-1228 
4-0085 
4-II55 
3-693I 
4-II78 

+        4-0058 
37012 
3-9608 

3-8547 
3-8I29 

+        3-6438 
4-0348 

3-8967 
3-8184 
4-0296 

+        4-0904 
3-9685 
3-6897 
3-69I6 
4-0438 

+        7-5408 
3-9I2I 

4'«399 
3-9269 
6-8035 

+    47671 
6-0114 
4-0120 
3-9485 
5'«457 

+    5-i899 
4-0508 
3-6696 

5-1333 
3-6668 

• 
+    -0391 
•0457 
•0394 
•0742 
•0739 

+    -0725 
•0626 
•0713 

•0393 
•0714 

+    -0620 
•0398 
•0581 
•0500 
•0470 

+    -0355 
•0633 
•0526 
•0470 
•0626 

+     -0673 
•0570 
•0376 
•0378 
•0624 

+    -6109 
•0523 
•0697 
•0529 
•4418 

+    -1280 
•2944 
•0581 

•0535 
•1675 

+    -1723 
•0598 
•0348 
•1636 
•0345 

• 
-  -0009 
-  -0017 
-  -0036 
+  -0005 
+•  -0108 

-    "OOI2 
+   -OOI2 
+    -0028 
-    -OOO9 
+    -0004 

-    "0004 
-••0006 
-    -OOI2 
-   -0103 
-    '0092 

+   -0036 
+    -0038 

+  -0044 
-  -0034 

+   'OOII 

-  -0008 
+  -0053 
-  -0095 

+   '0002 
+    -0022 

+    -OIO6 
+    -0023 
-    -OOO9 
+   -OOI2 
+    -0078 

-    -0030 
+    -0217 
-    -0007 
+    -0050 
-    -0040 

+   -0132 
+    -OOO6 
-    -OOI4 

+    -OO29* 
-    '0004 

0           1        It 

48    25    28-3 

44  13  43'3 
48  ii  42-1 

32  52    7-5 
S2  59  23H 

33   22   21'0 
36  36  27-I 

33  45    07 
48  17  497 
33  42  56-5 

36  47  26-1 
47  59  12-9 

38    19  22'9 

4i  55  56-5 
43  30  14-6 

Si     2  49-8 

36  22    12'8 

40  43  39-2 
43  34  10-3 
36  37  46-3 

35     i  55-2 
S8  47  26-5 
49  28  25-1 
49  23  40-0 
36  40  54-0 

9  12  45-2 
40  51  47-1 

34  IS  39"i 
40  35  21-4 
ii    7  26-4 

23  27  41-3 
14    8    3-1 
38  18  47-6 
40  17  i6'i 
19  53  467 

19  33  15-6 
37  41     i'3 
5'  43    4'5 

20   12   I7'5 

5>  53  58-8 

II'O 

>3'9 

II'O 

I4-9 
14-9 

9-0 
15-0 
137 

II'O 

137 
15-1 

II'I 

12-9 

I  I'D 
lO'O 

11-9 
14-9 
9'5 

lO'O 

15-0 
9-0 

10-9 

II'O 

iro 
15-0 

8-0 

IO'O 

9'0 

10-0 

12-0 

77 
11-9 
10-9 

97 
in 

u-6 
9-0 

II'O 

14-0 

II'O 

3 

4 
6 

4 
5 

6 

5 
6 

3 
6 

2 
I 

5 
6 

5 

5 

5 
6 

2 
I 

6 

5 
5 
S 
4 

7 
5 
5 
6 

3 

6 
5 
5 
6 

2 

6 

3 
6 

3 

4 

n 
-17-195 
•190 
•184 
•184 
•165 

-17-158 
•126 

'112 
•109 
•105 

-  I7'ioi 
•096 
•062 
•056 
•054 

-  «7-oi3 
17-001 
16-990 
"990 
'974 

-  16-956 
•891 
•868 
•866 
•86  1 

-  16-857 
•830 
•826 

775 
769 

-  16748 
705 

•674 
•670 

"599 

-  16-583 
•538 
•521 

'Si? 
•507 

n 
+    -284 
•292 

•285 

•319 
•320 

+    ^19 
•312 

•321 
•289 
•321 

+    313 
•290 

•3" 
•303 
•300 

+  -289 
•320 
•310 
•303 
•321 

+  '326 
•320 

•299 
•299 

•327 

+  '603 
•318 
•336 
•321 
•552 

+  -390 
'493 
'333 
•328 
•429 

+  '433 
•34i 
•311 
•432 
•310 

+    'OO2 

+  '037 
+  '005 
+  '030 

-    'O2O 

-  '005 

+    'O2O 
+    'O2I 

+  '017 

+  -038 

-  -015 
-  -032* 

-    '001 

-  '056 

+    'Oil 
4-   'OI2 

+  '004 
+  -028 
+  '013 
+  '005 

+    'Oil 

+  -031 
+  -079 

+    '001 

+  '004 

+  -003 

+  '037 
-  '007 
+  -017 
+  '047 

-    'OIO 

+  -042 

-    '002 
+   -092 
+    -O2O 

+    -074 
-    '009 

+  'oi  6 
+  '030 
+  -080 

7  Persei  ^ 

Groombridge  487.... 
Bradley  316  
Groombridge  489.... 
Piazzi  II.  36  

Groombridge  491.... 
Groombridge  492.... 
firoombridge  493.... 
Piazzi  II.  41  

62  Andromedoe  c 

Groombridge  496  
Groombridge  497.  .  .  . 
63  Andromeda  
Bradley  12?  ... 

Groombridge  500.... 
9  Persei  i 

Groombridge  502.... 
Piazzi  II.  61  

Piazzi  II.  62  

Groombridge  505.... 
Piazzi  II.  60  '. 

10  Persei  

65  Andromedte. 

Groombridge  510.... 
Bradley  332  

Groombridge  512.  .. 
Piazzi  II.  78  

66  Andromeda!  

Groombridge  515  — 
Piazzi  II.  86  ...  . 

Groombridge  517.... 
Groombridge  518.... 
Groombridge  519.... 
Groombridge  520.  ... 

517.  This  star  ia  a  close  double  and  forms  the  pair  h  2139,  components  9'!  and  9-0. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810§0, 


"BO      • 

| 

| 

I-.    U1 

QJ    I/I 

5  . 

. 

2 

No. 

*  r~ 

ij? 
""•a 

li 

£  1= 
0-3 

as 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

o 
1 

1 

a 

o 
o> 
Ot 
GO 
«•-• 
O 

Mean  R.A. 
iSio'O. 

Mean 
Date 
800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
I'roper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
I'roper 
Motion. 

o"  g 

fcM 

'    O 
o 
K 

~. 

s. 

& 

o 

h    m    a 

8 

8 

8 

0           1        It 

M 

n 

„ 

521 

836 

66  219 

Groonibridge  521.... 

77* 

I 

2  18  35-54 

11-9 

5 

+       4-8253 

+         -1286 

+     -0014 

23   25   59'2 

11-9        5 

-  16-502 

+    -407 

—    'OO2 

522 

840 

70  190 

jroombridge  522  — 

8-ot 

1  8  48-23 

I3'9 

3 

5-I708 

•1674 

+     -0058 

19  55  42-9 

«3'9 

3 

•492 

•436 

+    -024 

523 

841 

70  192 

Groombridge  523.... 

9-ot 

19    I  '26 

14-0 

2 

5-I568 

•1653 

+     'DOS? 

20    4  35-0 

14-0 

2 

•481 

436 

+    -005 

524 

348 

846 

72  140 

Bradley  348  

5'3 

II 

20  14-52 

7'7 

6 

V4^IQ 

•1975 

-  'oo-;-; 

1  8    i  28-8 

7-7 

6 

•420 

•462 

-    "023 

ttd 

8-?Q 

1  1  -;88 

6-f, 

I 

2O  2  1  "So 

10*6 

c 

J  *t  j    y 
A  Vn6  1 

•OC76 

jj 

—    'OOO2 

^8    \2   2O*2 

IO"< 

6 

'414 

"346 

+    'OOI 

J     J 

526 

WJ7 

845 

J*      J*™* 

66  223 

Groombridge  526.... 

J 

7  '4 

II 

2  2O  3O'O3 

11-9 

j 

5 

1  vjw* 
+       4*8548 

^*j/ 

+          '1297 

+   '0065 

J      J 

23  20    o'i 

J 

11-9 

5 

-  16-407 

jtw 

+    HIS 

-  -043 

527 

"*(44 

866 

80    86 

Bradley  344   

1'Q 

II 

21  16*71 

7"? 

7  '7  $4.1 

'60-3^ 

+   "0132 

Q   22    28'^ 

7-1 

6 

•368 

•661 

+  '071 

j    / 

528 

J^t 

849 

70  194 

Groombridge  528.  .  .  . 

j  y 
8'3t 

21  22'97 

/   J 
14-0 

2 

i    1  J-TJ 

5-2037 

^"JJ 

•1675 

+   -0103 

y   "       "v  j 
19    56    I9'6 

14-0 

2 

•362 

•446 

-  -ooi 

529 

855 

70  197 

Groombridge  529.  .. 

8-of 

2241-94 

II'I 

3 

5'2599 

•1722 

+    -0005 

19  36  39'9 

1  1  "I 

3 

•295 

"454 

+  -015 

530 

850 

39  573 

Groombridge  530.... 

6'3 

I 

23  377° 

IO'9 

5 

3-7022 

•0353 

+    '0036 

51  10  30-0 

10-9 

5 

•248 

•324 

;     '020 

531 

23lt 

Si  599 

Pia/zi  II.  115.    ... 

7'3 

2  23  49'55 

9-0 

5 

+    4  '°449 

+     -0567 

-    -0003 

38  52  36-8 

9-0 

6 

-  16-237 

+  '353 

+   'OI2 

112 

353 

865 

70  198 

Bradley  353  

7  '4 

24  2Q'Q8 

I  VO 

C'-3?A6 

•1784 

+   "0013 

19    12    15-6 

13-0 

4 

"203 

•466 

-    -020 

JJ 

533 

859 

52  602 

Groombridge  533  — 

87* 

I 

**r      y  y^ 

24  42-79 

J 
II'O 

3 

J  J  Of" 

4-0806 

*/  "*T 

•0588 

•0000 

38       I    23'0 

II'O 

3 

•192 

•358 

+  -ooi 

534 

856 

4i  496 

Groombridge  534.  ... 

7-2 

25    o'6i 

lO'O 

5 

3-7640 

•0384 

-  -0047 

48   46    17-1 

IO'O 

5 

•I76 

•332 

+    -062 

535 

358 

870 

67   222 

Bradley  358  

7'4" 

26  13-60 

II-I 

3 

4-9694 

•1352 

+  -0030 

22   45   43'9 

II'I 

3 

•113 

'439 

+  -018 

5S6 

869 

C2  6oq 

Piazzi  11.  132  

7"4. 

I 

227  12  '69 

1  1  'O 

6 

+     J."O<XiJ 

+     'o^S? 

+    'OO22 

38       I    267 

II'O 

5 

-  16-062 

+  "365 

+    -012 

Jj 

537 

366 

876 

,)*•    ****3F 
67    224 

Bradley  366     .... 

/    t 

6-0 

I 

28  39-48 

II-I 

4 

-r      <t  ^yjj 
4-9749 

T~     t^j^/ 
•133° 

+    -0031 

22  59  38-3 

II-I 

5 

15-986 

"445 

-1     '032 

538 

882 

7I     165 

Groombridge  538... 

8-ot 

29  24-79 

13-0 

2 

5'4I5I 

•1804 

+    -0020 

19    5  33'5 

13-0 

2 

•946 

•486 

+    -02O 

MQ 

360 

874 

CA   cqS 

c-6 

I 

2Q  72*22 

8-Q 

6 

4'2OO4 

"0650 

+    "0040 

'it,   4.2    "i2'4 

8-9 

6 

"939 

"379 

+  -016 

J  J.7 

540 

j  y 

v  1  *T 

J-T    jy 

52  616 

Groombridge  540... 

j  v 
6-1 

II 

*y  5*  •" 

29  41  'O2 

v  y 

10-9 

6 

4'I380 

•0605 

+    -0080 

JJ    *t"    J"  *t 

37  17  37'i 

10-9 

6 

-932 

'374 

+  -032 

54i 

875 

47  681 

Groombridge  541... 

8-1* 

2  3O     O*22 

13-0 

3 

+      3-9608 

+     -0487 

•0000 

42  27  27-4 

13-0 

3 

-15-915 

+  '359 

+  -033 

542 

371 

401* 

30  6lO 

i2Persei  

1"O 

II 

30  18*18 

IO"O 

6 

3"7AQA 

•o-icS 

—    "OO'-C'l 

50  37    4'i 

IO'O 

6 

•899 

"34° 

+  '191 

543 

878 

J7 

47  683 

Groombridge  543... 

3 

6-6 

30  2077 

13-0 

6 

/'•t'-"-t 

3  '9595 

jj 

•0485 

""J  J 

-  -ooio 

42  33  18-6 

13-0 

5 

•896 

'359 

-   -on 

544 

900 

79    86 

Groombridge  544... 

7-2 

I 

30  22  '62 

15-0 

4 

7-3910 

•4839 

-  -0034 

10  41  46-6 

15-0 

4 

•894 

•665 

-  -oio 

545 

374 

881 

48  746 

13  Persei  6 

4-  1 

II 

2T    I7*l6 

7'Q 

7 

7'QQC2 

'O-5O4 

+  •o'uS 

41  35    2-3 

1  1  '2 

69 

•846 

-364 

+  -098 

546 

376 

883 

«;66 

14  Persei  

V6 

II 

J*    *  /    *** 
2  31  46*01 

/    y 
Q'7 

/ 

6 

O  yyj 

+    r8r;o8 

V  JVtf 

4-      "O4.1  1 

"J^" 

-  -0005 

46  31  10-8 

97 

6 

-  15-820 

+  -352 

-  -007 

547 

896 

J"" 
71   171 

Groombridge  547... 

J 

77t 

31  51-28 

y  i 

12-5 

5 

T^         O    "J"*-** 

5-4532 

T~              **^*  J 

•1810 

+    -O200 

19    3  11-5 

12-5 

6 

•815 

•496 

+  -041 

548 

895 

69  180 

Groombridge  548... 

7-9* 

32   0-62 

14-9 

2 

5-2958 

•1629 

+  -0194 

20  18  32-9 

14-9 

2 

•807 

•482 

+  -106 

549 

905 

74  120 

Groombridge  549.... 

7-6 

I 

33   578 

I2'O 

6 

5-9483 

•2409 

+   -OI2O 

16    3  42-4 

I2'0 

6 

•748 

'544 

+  -°37 

55° 

898 

69  182 

Groombridge  550.... 

77* 

33    6-06 

14-9 

2 

5-3088 

•1629 

+  -0046 

20  18  46-6 

14-9 

2 

•748 

•487 

+  -015 

55i 

891 

49  767 

Groombridge  551  

8-0* 

2  33  28-21 

150 

4 

+     4-0204 

+    '0511 

+  -0045 

41     9  25-4 

I5-0 

4 

-15-728 

+  '371 

+    -022 

552 

907 

72  146 

Groombridge  552  

7'3 

34    775 

II-I 

4 

5-7097 

•2082 

+  -0213 

17  31  23-2 

II-I 

4 

•692 

•526 

-    -012 

553 

899 

43  576 

Groombridge  553.  .  . 

67 

II 

35    9'55 

10*9 

5 

3-8650 

•0413 

-   "0030 

46  32     3-1 

10-9 

5 

•635 

•360 

+    -OO2 

554 

904 

56  717 

Groombridge  554... 

6-6* 

35  !9'36 

II'O 

6 

4-3250 

•0709 

+    -OO22 

33  46  1  1  "8 

II  tj 

6 

•627 

•402 

+    -005 

555 

902 

43  577 

Groombridge  555... 

7'9 

I 

35  3275 

10-9 

4 

3-8650 

•0413 

+    -OOI9 

46  35  54'J 

10-9 

3 

•614 

•361 

+    -026 

556 

906 

56  718 

Groombridge  556... 

6'5 

II 

23535-i6 

II'O 

6 

+     43292 

+    "0710 

+    -OO26 

33  43    6-8 

I  I'D 

6 

-15-612 

+  -403 

-    "OOI 

557 

917 

65  300 

Groombridge  557... 

7'i 

I 

3621-44 

11-9 

c 

4-8659 

•1146 

-    '0007 

25    9  4&-J 

1  1  "9 

5 

•570 

'454 

-    -O02 

558 

923 

72  149 

Groombridge  558... 

6-8 

36  3374 

II'I 

4 

57-5I3 

•2105 

+    -0059 

17  25  15-9 

II'I 

4 

•558 

•537 

+    '004 

559 

913 

55  7J4 

15  Persei  i 

VQ 

II 

36  ?i:-^7 

8-4 

6 

d.'2$1'l 

•0671 

+    '0°37 

34  54    9'4 

8-8 

27 

'539 

•402 

+    -026 

560 

910 

4i  546 

Groombridge  560... 

j  y 

8-3' 

j    DJ  jt 
37    4-32 

T- 

I5-I 

4 

t        jj 

3-8103 

•0379 

+    -OOOS 

48  51  56-1 

15-1 

4 

'S3' 

'359 

+  -ooi 

540.  The  proper  motions  have  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 

FKOM  OBSERVATIONS  MADE  BY  STEPHKN  GBOOMBRIDGK  AT  BLACKHKATH,  1806  TO  1816. 
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-      *    uS         •" 

a 

i.    t^i 

*  <-~ 

3  ™ 

N0'         =  £ 

Xo.  in  Greenw 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAMK. 

Magnitude. 

E 

a 

£ 

O 

£ 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion, 

o 

h    m    i 

§ 

§ 

8 

0           '        If 

n 

,/ 

H 

56l 

qi4 

51  616 

Piazzi  II.  180  

7'4 

1 

2  17  i6'86 

IA'Q 

,     j-i-icS 

+      *O57O 

+     -0008 

18    10    55'6 

14-0 

5 

-  15-519 

+   "389 

+    -009 

562 

:7**T 

93° 

72  152 

Groombridge  562.... 

/  ^ 

77 

*    Jl      •••    "** 

37  29-82 

*•**•  ** 

125 

6 

5  '6974 

"J/ 
•2009 

+     -0140 

O        J        JJ 

17  54    4'2 

'2'5 

6 

•507 

"534 

+    -050 

563 

919     41  550 

Croon-bridge  563  ... 

87* 

38  22-54 

15-1 

2 

3-8158 

•0378 

-      -OOI9 

48  51     6-1 

15-0 

i 

•457 

361 

+    -040* 

564 

921     52  637 

Croon-bridge  564.... 

7-0 

38  23-36 

10-9 

8 

4-I7I3 

•0588 

+      '0048 

37  45  47  '0 

10-9 

8 

'457 

"394 

+    -005 

565 

922     51  640 

I'iazzi  II.  184  

8-2" 

38  43-72 

14-0 

3 

4-1410 

•0567 

+     -0046 

38,35  37-i 

14-0 

3 

•438 

•392 

+    -OI2 

566 

925     44  S)i 

Groombridge  566... 

7-8* 

2  39  13-26       13-0 

3 

+    3'9054 

+      ^425 

+     -0025 

45  44    3'8 

U'o 

3 

-15-411 

+   '371 

+    -002 

567 

927     44  593 

I'ro'imbridge  567.... 

6-6 

39  24-13 

13'° 

5 

3-9015 

O422 

-      '0015 

45  53  54  '5 

130 

5 

•400 

•37i 

+    -034 

S68 

'U.^     52  641 

(ironmliridgu  568  

6-4      I 

39  27-80 

104 

7 

4-1764 

•0587 

+     -0005 

37  47  36  '9 

10-4 

7 

•397 

'397 

+    -007 

569 

938     72  "S3 

Groombridge  569.... 

7'9      I 

39  43  '39 

H  -8 

9 

5-6958 

•1969 

+     -0096 

•8    6  33  3 

11-8 

9 

•383 

•540 

+  -on 

570 

936 

65  306 

(irotinibridge  570.... 

7-6      I 

40   6-39 

11-9 

3 

4-9I73 

•1156 

+      -0073 

24  58  40-4 

11-9 

3 

'36. 

•468 

+  '023 

57' 

931 

4'  55IJ 

Gr,,on,bridXe57,.... 

n 

2  40   8-83 

150 

5 

+    3  *8  249 

+      -0378 

+     'OOI5 

48  46  13-2 

15-0 

5 

-'S'358 

+   -366 

+  -on 

57- 

940 

70  216 

Groombridge  572....]  8-3+ 

40  3473 

14-9 

3 

5-4188 

•1645 

-       -0014 

20    9  56-5 

14-9 

3 

'334 

•516 

+  -064 

573 

399 

933 

52  041 

18  Pt-rsei  T 

4-1    ii 

4O  51  -85 

8-8 

c 

4  1752 

*O58O 

-     'OOI4 

18     I   2q-1 

9-8 

23 

•318 

•400 

+    'OI2 

574 

935 

5o  654 

Pinzzi  II.  193 

6-5    n 

t"  j  *  vy 
4!    12*30 

ivi         e 

4*11  5Q 

*O54  I 

Wllf 

—    "OO75 

j           "y  j 

10   17      7  "2 

IVI 

5 

•299 

'395 

+    "036 

jt  ^ 
575 

SJJ 

95° 

jv  "  j*t 
77  I04 

Groombridge  575.... 

s-it 

41    I3-2I 

j  • 
12  I 

* 

I 

•  •  jy 

6-9156 

•3612 

w/  •) 

+  -0149 

J  S     Jl          1    m 

12    40   53-9 

j 

i 

•298 

•659 

+  '043* 

576 

934 

46  652 

Groombridge  576.... 

6-7       I 

2  41  16-59 

II'O 

5 

+    3'9788 

+      -0459 

+  -0005 

43  37  33  4 

II'O 

5 

-  15-294 

+   -382 

+  -014 

577 

392 

954 

78  103 

Ci'phi'i  47  

57 

41  25-21 

q'O 

, 

7-1846 

•4181 

.OI.g 

II    21       2'2 

10-5 

12 

•287 

•704 

-  -on 

939 

50  661 

Groonibrid;-.!'  578.... 

8-2* 

42  1  6  -68 

y 

3 

/      JV*TV 
4-Il84 

tj     J                     r- 

•0536     -  -0033 

39  42  i8'o 

3 

•238 

'397 

-    -012 

579 

94" 

46  656 

Gio1.mbri.lg«579.... 

7  '5 

4247-41 

ii'o       5 

3-9906 

•0461          -oooo 

43  28  40-4 

II'O 

5 

•209 

•& 

t-  -016 

580 

396 

964 

80    97 

Bradlev  396  

5  "9 

I 

43    9  '88 

S-o       5 

8*4142 

"6252      -   -0245 

9  '7    9'9 

8-0 

6 

•188 

•808 

+  -010 

581 

944 

50  665 

Piazzi  II.  206  

6-5 

11 

2  43  36*05 

IVI           $ 

"  t-1  H-*" 

+      -O54I        -    "OO15 

iq  10  58  -q 

13'! 

5 

-  15-162 

+   -401 

+  -042 

5S2 

962 

79    91 

Groombridge  582.... 

8-2* 

I 

43  38-96 

*  j  •        j 
149        4 

7-8145 

-r         w^«f*                 ^^JJ 
•5058        -     -0030 

jy  j     j     y 
10  27  43-8 

14-9 

4 

•159 

753 

-ooo 

5s.i 

942 

41  57° 

Groombridge  583  

S-o 

I! 

43  39  '99 

15-0 

4 

3-8331 

•0373     +  '°°37 

48  58  23-4 

15-0 

4 

15-159 

'373 

+  -019 

584 

46  668 

Groombridge  584  ... 

8-9* 

4645-48 

I  IX) 

5 

40088 

•0459     -  'ooio 

43  28  58-6 

II'O 

5 

14-980 

'395 

-    'OI2 

585 

943 

46  658 

Groombridge  585  

6-4 

T 

43  46-86 

II'O 

6 

3-9908 

'0458       4-    'OO02 

43  36  56-3 

iro 

6 

15-152 

•388 

+  -005 

586 

945 

Si  657 

Groombridge  586.... 

8-2' 

243  56-18 

•39 

2 

+  4-1826 

+      -0571       +    -O02O 

38  16  34'5 

>3'9 

2 

-•5-143 

+   -407 

+  -038* 

587 

952 

41  580 

Groom!  r!dg«  587.... 

8-0* 

I 

45  50-84      15-0 

5 

3-8500 

•0376          oooo 

48  39  43  '5 

15-0 

5 

•033 

•378 

+  -008 

588 

955 

42  667 

Groombridge  588.... 

6-9 

46  23-12     12-9 

6 

38872 

•0393       +    '0027 

47  24  19-0 

12-9 

6 

15-002 

•383 

+  -040 

589 

41  i       438* 

39681 

22  Persei          .         -n 

4'5 

I 

46  39-26        8-0 

6 

37882 

•0345       +    "0030 

51     6  2(-6 

77 

'3 

14-986 

'374 

+  -051 

590 

440* 

46  669 

Groombridge  590.... 

5'6 

II 

46  59  '92 

107 

9 

4-0077 

•0458 

+  -0016 

43  32  59  3 

10-7 

9 

•966 

•396 

-    -02  j 

59i 

442* 

51  665 

Pia/zi  II   220 

5-2 

I 

2  47  24-09 

•3'9 

6 

+   4-1962 

+      -0566 

+  -0041 

38  24  49-9 

"3'9 

6 

-  14-943 

+   -4«5 

+    -041 

592 

958 

40  639 

Groombridge  592.... 

6-1 

II 

47  26*03 

I3'o 

7 

3-8269 

•0362 

+    -001  1 

49  44     '  '4 

13-0 

7 

•941 

'379 

+    '044 

593 

960 

41  585 

Groombridge  593.... 

8-3* 

47  59'38 

15-1 

4 

3-8592 

•0376 

-    -0062 

48  37  25-3 

15-1 

4 

•908 

•383 

+    -048 

594 

974 

79    94 

Groujnliridge  594.... 

7-0 

II 

49  17-60 

14-9 

5 

7  '8793 

0-4932 

-    -0079 

10  36  24-6 

14-9 

5 

•83' 

0780 

+    -056 

595 

402 

473* 

84     59 

Bradlry  402     .     .  . 

5  '7 

II 

49  31  '7% 

7-8 

1  1  'Q-X26 

I   -4782 

+    "0554 

5  47  44-3 

7-9 

7 

•817 

I'iSi 

+    "123 

596 

967 

69  196 

Groombridge  596.... 

j  i 
7'9* 

24946-56 

/  w 
15-0 

4 

i  »  yy-^ 

+  0-1585 

+    -0027 

20  31  44'3 

15-0 

4 

-  14-803 

+  0-546 

+    -015 

597 

" 

79    95 

Groombridge  597.... 

8'9t 

4947-06 

15-0 

2 

7-8736 

•4901 

+    -O2IO 

10  38  40-8 

15-0 

2 

'803 

•781 

-    -005 

598 

277t 

38  617 

Groombridge  598  

6-6 

I 

49  49  '45 

10-3 

3 

37792 

•0334 

-    'O0l6 

5i  53    0-9 

10-3 

3 

•801 

'379 

-    -019 

599 

97' 

77  109 

Groonibri-lge  599  

7'3 

49  5°''2 

11-9 

5 

7-1254 

•3668 

-    "0037 

12  33    8-9 

11-9 

5 

•800 

T08 

-    -003 

600 

422       966 

52  654 

23  Persei.  y 

VI 

II 

51    6-67 

8  '4 

6 

,1'2655 

'O50I 

+    -0008 

37  14  51-9        S'4 

12 

724 

•429 

+    -022 

J 

j  *     j  "/ 

•t  *    JJ 

vjy* 

562.  A  close  double  3  312,  components  8'I  and  7-0.     It  has  been  assumed  that  Groombridge  observed  the  principal  star. 
568.  This  star  is  a  close  double,  and  form  the  pair  2  314. 

584.  The  pro]>er  motion  has  been  .leaved  by  comparison  with  observations  made  at  Greenwich  in  1901. 

597.  The  proper  motion  Ins  been  derived  by  comparison  with  obs-rvations  made  »:  Greenwich  in  1898,  1901,  and  1902. 

2   I 

18 


CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


No. 

"E  iA 

1?  W) 

S  r^ 

D  "-1 

j| 

=•1 

fcs 

No.  in  Greenwich 

Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

B 

s 

I 

OT 

fcM 

O 

¥ 

PH 

£ 

Mean  R.A. 
iSio-o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Animal 
Precession 
iSio'o. 

Sei-n'.ar 
Variation 
iSio'o. 

Annual 
PropiT 

Motion. 

Mean 
N.P.D. 

1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 

.Million. 

601 
602 
603 
604 
605 

606 
607 
608 
609 
610 

611 
612 

613 
614 
615 

616 
617 
618 
619 
620 

621 
622 
623 
624 
625 

626 
627 
628 
629 
630 

631 
632 
633 
634 
635 

636 

637 
638 

639 
640 

41? 
429 

436 

431 
438 

443 
442 

448 

453 
452 

455 

457* 
973 
989 
976 
984 

469* 
969 
980 

983 
972 

975 
990 
978 
1004 
977 

1002 

981 
991 
992 

993 

994 
479* 
998 

999 

IOOI 

1003 
482* 

IOI2 
486* 
1006 

487* 
1008 
IOIO 

1014 

IOII 

495* 

3°3t 
1016 

302f 

3°4t 

56  767 
73  168 
79    96 
73  '69 
77  in 

78  109 
38  630 
73  '7*3 
73  171 
51  679 

51  6Si 
73  '72 
49  857 
79    98 
4°  673 

77  H5 
44  631 
51  689 
47  776 
39  724 

41  631 
65  335 
47  ?Si 
47  782 
47  784 

47  786 
56  798 
69  205 

50  725 
41  638 

50  729 

47  792 

44  648 
65  340 
47  794 

43  674 
49  899 
49  900 
38  690 
49  902 

Persci  .  .  k 

5'i 
5-0 
8-3* 
8-41 
7-8 

7'i 
var. 

7'5 
7-2 
8-1* 

6-2 
6-8 
4-2 
9-0* 
var. 

5'5 
4-0 

67 
8-9* 
4'9 

6-0 
67 
8-5* 
6-0 

8'2* 

8-2* 

5'9 
6-6 
6-8 
6-2 

5'3 

8-0* 
6-4 
4-8 
8-4* 

5'4 
5'3 
7'9 
6-0 

5'* 

II 
I 

I 

II 

I 
II 

II 

I 

I 
II 
I 

II 

I 

I 

I 

II 
I 

II 
II 

I 

h     m     8 
2  51   21-39 

5i  39  '5' 
52  20-46 
S2  29-44 
5231-88 

2  52  35  96 
53    270 
53  io'63 
54    °75 
54  1  1  '87 

2  54  29-69 
55    3-96 
55  25-40 
55  3474 
555''20 

2  56  4i  "37 
5644-05 

58    575 
5835-52 
59   4-J4 

2  59  39-46 
5942-39 
3    013-90 
o  15-65 
043-48 

o  58-19 

I  2O'IO 
2     2-84 
2  17-30 
2  23-20 

3    241-33 

2  52-64 

3  i3'oo 
3  25-35 
325-29 

3    5    3-37 
5    97° 
5  20-09 

5  29-45 
5  40-26 

80 

9'9 
14-9 
Il-o 
I2'I 

II  '9 

IO'O 

i  ix> 

II'O 

10-9 

10-5 
1  1  -i 

7'5 
150 

7'2 

9'4 
7'9 
10-7 

I2"O 
7'9 

IO'O 

iro 
11-9 

I2'O 
I2'O 

I2'0 
I3-0 
II'O 
I3-0 

10-8 
13-0 

I2'0 
I4-0 

8-0 

I2'0 

9'5 
9'0 
15-0 
II'O 

8-3 

3 
ii 

3 
4 
3 

5 
6 

4 

4 

2 

6 

5 
4 

2 

3 

3 
6 

4 

i 

5 

5 
6 

2 

5 

2 

2 
6 

6 

5 
6 

6 

2 

6 

5 
4 

6 
6 

4 
6 
ii 

s 
+     4-4165 
6-1760 
8-0509 
6-1488 
7-2891 

+    7  -4268 

37895 
6-1788 
6-1805 
4-2268 

+    4-2296 
6-1230 
4-1322 
8-1857 
3^559 

+    7-1128 

3-975I 
4-2471 
4-0903 
3'8304 

+    3-9107 
5-I588 

4-0999 

4-1024 
4-0952 

+     4  -0922 
4-5070 
5-5589 
4-2188 

3^247 

+     4-2201 
4-1090 
4-0176 
5-1237 
4-1207 

+     3-9821 

4-2035 
4-1864 

3-8430 
4  "2008 

9 

+     -o6?6 
•2323 
•5105 
•2275 
•3833 

+     -4046 

•0331 
•2297 
•2283 

•0555 

+     -0556 
•2197 
•0497 
•5200 
•0360 

+     '344' 
"0410 
•0550 
•0463 
•0337 

+     '0372 
•1178 
•0462 
•0463 
•0459 

+      -0456 
•0689 
•1503 
•0518 

•0371 

+      "0518 
-0459 
"0413 
•1114 
•0463 

+     -0390 
•0499 
•0490 
•0328 
•0496 

8 
-      "OO26 

+      -0044 
-      "0050 
+     'DOSS 
+      -0128 

-      'OO6O 
+      -0095 
+     '0050 
+     -OOI9 
+      -OO26 

+     -0029 
+•     'OOl6 
+      -I27I 
+      -O026 
-      -QOO9 

+      -0154 
+     -0170 
+     -OOO7 
+     -OOO7* 
-      -0039 

+     ^33 
+     -0065 
+      -0058* 
+.     -0032 
-      '0019 

+    "OOO2 
-     '0050 
+    -0054 
+    -0033 
+    '0056 

-    -0022 
+    -0016 
+    "0047 
+    'OOO2 
-    -0004 

+    'OOI2 
+    -0026 
+    -OO28 
+    -OO02 

+  -ooio 

O           /         " 

34     3     5'i 
16  20  38-4 
10  23  41-6 
16  32  27-4 

12    13    52-I 
II    51    26-9 

51  54  19-2 
16  26  23-5 
16  29  27-5 
38  33  39'° 

38  31  45'4 
16  51  41-9 
41     7  24-6 
10  16  34-3 
49  47     87 

12  58  56-2 
45  52  20-6 
38  34    3'4 
42  40  34-i 
51     7  11-2 

48    21       7'0 
24    2O   24*0 
42    36    50-2 
42    32    50-8 
42    48    197 

42  55  iro 

33  34  45'4 
20  58  46-3 

39  45  38-9 
48  12  58-4 

39  46  40-3  ! 
42  41  19-5  ' 
45  22    4-1 
25    3  22-3 
42  25  57-3 

46  41       I'2 
40   29      5-3 
40   56    I2"0 
51    25    31-0 
40  36   36-4 

8-1 
lo'o 
14-9 

II'O 
I2-I 

II-9 

10-0 

II'O 
11-0 

10-9 

10-5 

II'I 
7-6 
15-0 

8'3 

9'4 

127 
107 

12-0 

77 
10-0 

II'O 

11-9 

I2'0 
I2'O 

I2'O 
13-0 

iro 
13-0 
10-8 

13-0 

I2'O 

14-0 

8-0 

I2'O 

9'5 
9-0 
I5-0 
II'O 

8-2 

5 

12 

3 

4 
3 

5 
6 

3 
3 

2 

6 

5 
6 

2 
13 

6 
3' 
4 
i 
6 

5 
6 
2 

5 

2 
2 

6 
6 

5 
6 

6 

2 

6 

5 
4 

6 
6 

4 
6 
12 

-  14-710 
"691 
•65, 
•642 
•63? 

-  J4-635 
•608 
•600 
•550 
•539 

-  i4'52i 
•486 

•464 
"455 
"439 

-  14-389 
•385 
•302 
•271 
•242 

-  14-206 
"202 
•170 
•168 
•140 

-14-125 

•102 
•057 
•042 
•036 

-I4-OI7 
14-005 

'3-984 
•971 
•971 

-  13-868 

•861 
•851 
•841 
•829 

// 
+  "444 
•620 
•808 
•619 
•733 

+  '747 
•385 

'624 

•627 
•43i 

+  '432 
624 
•424 
•834 
'397 

+  -729 
•410 
•441 

•4«3 

•400 

+  '409 
'537 
•429 

'430 
"43° 

+  '43° 
•474 

•584 

•445 
•415 

+  '446 
•435 

•426 
•542 
•437 

+  -426 
•449 

•448 

•412 
•450 

073 

+  '°97  1 
+    -002  1 

+    'OS' 
+    -029  1 

+  -108  1 

+    -020  1 

+  -on 

+  '0*3 
+  -039 
+    064 

-    027 
+    008  1 

+  -05? 
+    154 
+    013! 
+    0271 

007 

+  -015  1 

+  -008  1 

+  -041  1 
+  -oaS  1 
+  -007  1 

+  -028  1 
-    009! 

+  -010  I 

•-    \,2(> 
~    '015   1 

+    -032  1 
-    -017   1 
+    -044  1 
+    -006  1 

+   -016  1 

+  -024  1 
+  -025 

+    -022  I 
+    -002  1 
+    -036   1 

Bradley  417  

Groombridge  603... 
Groombridge  604.  .  . 
Groombridge  605... 

Groombridge  606... 
25  Persei  f 

Groombridge  608... 
Groombridge  609.... 
Groombridge  610.... 

Groombii.lge  6n.... 
Groombridge  612  — 
Persei  i 

Groombridge  614.... 
26  Persei  0 

Bradley  431  

27  Persei  K 

Groombridge  618.... 
Groombridge  619  
28  Persei  ..  ..  u 

Groombridge  621.... 
Rradlfiy  ^/|7  .  ,, 

Piazzi  II.  268  

Piazzi  II.  269  

Groombridge  625  

Groombridge  626  
Groombridge  627  
Groombridge  628.... 
Groombridge  629  
Piazzi  III  5 

Groombridge  631.... 
Groombridge  632  
Groombridge  633.... 
Bradley  448  

Jroombridge  635.... 

29  Persei  

jroombridge  638  
Groombridge  639.... 
31  Persei  

607.  The  limits  of  magnitude  are  3-4  and  4-2  ;  the  period  irregular. 
615.  The  limits  of  magnitude  are  2-3  and  3-5  ;  the  period  about  three  d&ys. 

1 

FKOM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIUGE  AT  HLACKHKATU.  1806  TO  1816. 
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>  ^ 

-7- 

g 

•s  t^. 

=  - 

Jin.    i  -"•  jA 

•2,3 

/  'in- 
all.  1 

X".  in 

r..  D 

STAR'S  NAME. 

Magnitude. 

is 

i 

"5 

Mean  R.  A. 
iSiotx 

Moan 

Di'- 
1800+ 

No. 
of 
Ofe 

Annual 
1810*0. 

S.viilar 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 

1810-0. 

Mean 
Date 
1800+ 

N... 
of 
Ofcs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

04  1       441) 

501* 

o 
72   172 

Bradl  y  449  7*3 

li     in    t) 

1  1  'i 

c 

8 

4-    6*1  d6o 

i 

I 
-j-  -oi  c6 

0           '        // 

17   29     4-4 

1  1  "I 

-  17*827 

n 

+  '048 

642 

1109 

86    51 

Groonibri  \w  642  5*9 

11 

6    6*38 

7'3 

3 

T             w     «    (          1 

I6-988I 

2-9671 

i     ui  ^w 
+    '545 

3  59  '9'6 

7'5 

6 

1  j  ••"•-»/ 
•802 

1-804 

1022 

7i   197 

Gr.ionibriilgo  643....  7"6t 

I 

6  IS-39 

I3-9 

4 

5'8896 

0-1762 

+  -0040 

19    o  34-4 

I3-9 

4 

'793 

0*630 

+  -009 

1018 

47  802 

Qroonknlge  644  —  8'8* 

6  30-61 

I2'0 

2 

4*1196 

•0452 

+  -0009 

42  49  58-4 

I2'0 

2 

776 

'443 

+  '006 

IO27 

64  391 

Pia//i  IIF.  27  K-A 

II 

8  18-87 

II'I 

6 

5'O694 

•10 

+  '0004 

26    6  24*6 

II'I 

g 

•661 

..    _ 

-    'OI7 

IO2O 

48  893 

Piazzi  III.  28. 

J   T 

6-2 

II 

•»   827*12 

10*6 

6 

+     4*17-17 

+       "CU72 

+  '0190* 

A  I     37    22'  "1 

io'6 

6 

—  I  7*6*12 

4.  '064 

647       4,s 

IO2I 

42  750 

32  Pcr-i-i    /  5*1 

I 

J       •   •*•/    J* 

8  4S'76 

6 

T1    m  /  J/ 

1  '.  t  /  *. 

•T*      Jl       mm    J 

47  22     3*0 

9-e 

6 

1  j  "j46 

.      i 

+    'OI  I 

1023 

47  S09 

GfOMbridy-i  648  8-6* 

"    *T  J     I  *•* 

8  49-94 

12-0 

2 

4  1322 

•045' 

+  -0026 

42  45  37'4 

D 
I2'0 

2 

•627 

•448 

+  -020 

649 

1028 

48899 

Piazzi  111.  37  

5'4 

I 

949-12 

10-7 

5 

4*1855 

•0474 

+  -0018 

41  28  40-7 

10*6 

6 

•564 

•456 

+  -014 

650       464 

103! 

49  917 

;;  IVrsei  ...a 

i  '9 

II 

10  49-26 

7"! 

8 

4*2160 

•0487 

+  -0016 

40  49  34*0 

7  'O 

27. 

. 

'461 

,    .Q2, 

651        459 

71    2OI 

Hr.idli-y  459..  

6*8 

3  10  51-51 

I  -1*0 

^*t    / 

+      '1776 

+  -0051 

18  48  -X2-I 

/  y 
I  7.-Q 

—  1  7'AQ6 

65- 

IO29 

40  725 

Gnwmliridge  652  — 

7-8 

I 

ii    0-05 

j  y 

11*0 

4 

3-9170 

*  /  /  ** 

•0347 

•oooo 

.  v     (-^w      •••(  *     J. 

49  28  54-6 

•  j  y 
II'O 

4 

i  j  .j 
•488 

•429 

+  -on 

I°34 

48  906 

CMo:nbii.lge653... 

8*1* 

I 

'i    5-43 

ii-i 

2 

4*1884 

•0471 

+    "OO2O 

41  32  48-4 

in 

2 

•4S2 

*458 

+  '008 

'033 

40  729 

<'r<Mimbridge  654  

8-2* 

ii  23-95 

II'O 

4 

3*9222 

•0348 

+  -0024 

49  21     6-7 

11*0 

4 

•462 

•43° 

+  -017* 

655 

1035 

48  907 

Grunmbridge  655  — 

8'3* 

ii  43'72 

II'I 

2 

4-I958 

•0472 

+    "OOIO* 

41  25  587 

ii'i 

2 

•440 

•460 

+  -ooi 

656 

1049 

71  203 

Groonibridge  656  

8-5t 

3  n  57'02 

13-9 

3 

+     6-0140 

+  -1798 

-    *OI22* 

18  39  20-9 

13-9 

3 

-  1  3  -426 

+    -658 

+  -029* 

1048 

71  204 

Gniomliri.lgf  657.... 

8*4!      1 

n  58-70 

13-9 

3 

5-9876 

•1772 

+    *0029 

18  48  49-6 

13-9 

3 

'424 

•655 

+  -018 

65S 

i°37 

41  675 

Groonibridge.  658.  . 

8*3* 

12  15-40 

13-1 

3 

3-9448 

•0-56 

-    -0044 

48  42  21-7 

13-1 

3 

•406 

'434 

+  '018 

659 

1041 

48  913 

Groorubriilge  659.  .. 

6-0      I 

123172       11-5 

8 

4-1942 

•0468 

+    'OOig 

4'  33  38-5 

11-5 

8 

•388 

•462 

-1-  '016 

660 

5'9* 

49  929 

Groombiidge  660.... 

7-2      I 

1234-12         15-0 

5 

4-2191 

•0481 

H    '0013 

40  56  11-9 

15*0 

5 

•386 

•464 

+  '019 

txn 

1039 

40  736 

Groonihiidge  661  — 

6-4 

I 

3  1237-84       10-6 

9 

+     3-9241 

+  -0346 

-  -ooio 

49  25  37'3 

10*6 

9 

-13-382 

+    -432 

+  '004 

66- 

1050 

59  660 

Piiiz/i  III.  51  

4-6 

I 

1347-05        7'5 

6 

4-7542 

•0775 

-    '0005 

3°  44    5-3 

7'5 

6 

•308 

•525 

-  -008 

1044 

43  720 

(i'ooiuliriilg..  663.... 

7'9* 

14    6-65       16-0 

5 

4-0048 

•0375 

-    'OOI9 

47     '   '44 

16-0 

5 

•284 

"443 

+  '054 

1046 

49  936 

l'ia/zi  III.  52  

7-0* 

I 

14    8-28       15-0 

5 

4-2208 

•0475 

+    -0009 

41     4  32*6 

15-0 

5 

•283 

•467 

+  "019 

665 

'073 

75  141 

Groorubiidge  665.... 

8-4* 

14  14-91          I2"0 

2 

6-8346 

•2626 

+    -0056* 

H  55     ''8 

I2'O 

2 

•276 

753 

+    '021 

666 

1063 

66  269 

GiMOrobiidge  666  

7  '9 

3  1427-17       11-9 

4 

+     5-4073 

+  -1232 

+    *OOI2 

23  14  27  o 

II'9 

4 

-  13-263 

+    -598 

+    -045 

667 

6?  273 

Groombridge  667.... 

7'5 

II 

1427-13       11-9 

4 

5-4253 

•1246 

+    'OO82 

23    4  53^ 

II'9 

4 

•263 

'599 

+    '038 

1   668 

476 

lO-Jl 

48  920 

Bradley  476   .. 

.._      j 

1  4  76  '  1  4         1  1  *r» 

6 

4'2OI  7 

'046  3; 

+    "0015 

41     36    4O  *O          I  7  '0 

6 

'2^2 

•466 

-t-  '016 

66, 

471 

IO7I 

72   178 

Bradley  471 

6*4 

I 

*  *t  jv  *  *t 
14  7Q'72 

"J  ~ 

I  -3  *Q 

<f  *"•"  j 

6  2921 

v*tv  j 
'2O2Q 

+    "0074 

17  1  8  51*0 

J 

I  7'Q 

K 

J~ 

t"" 
"6Q-; 

L 

t/  • 

>  "/  » 
IO52 

/                / 

49  93s 

Groombriilge  670.... 

w  i 

8*2- 

•t  jy  j 

14  44  '49 

15*0 

3 

4-2379 

*•   *? 
•0481 

-1     'OOIO 

40  43  14-6 

J  " 

15-0 

J 

3 

•244 

7  J 

•470 

+    *020 

671 

i8t 

58  607 

I'iazzi  III.  54..     . 

1 

314  SO  '26 

7'J. 

+    4*6021 

+       "O77O 

-     'OOO2 

71    47    7C-7 

7  -6 

6 

-  1  1*2-17 

+   *520 

—    *OI4 

672 

1054 

43  728 

Qrcaabridge  672  — 

a    f    jv*    *.w 

15    9-26 

/     -T 

15*1 

2 

'           *T   "y** 
4-0330 

I           «/  J\rf 

'"S^S     +  "°°4° 

J         T/       JJ    J 

46  1  6  56-0 

15-1 

2 

1  j  •*j/ 

•217 

•448 

V1*T 

+  -065* 

673 

1055 

43  729 

Groombridge  673  — 

9*0* 

15    9'99 

'5'' 

2 

4-03I3 

•0384     +  -0040 

46  20    o-i 

15-1 

2 

•215 

•448 

+  -048* 

67J 

1058 

49  944 

Piazzi  III.  56  

I  '6 

I 

15  18-47 

K'o 

6 

4'2363 

"0479       +    -OO2Q 

40  49  22-3 

I5'o 

6 

-207 

•471 

+    *O2*J 

1057 

43  73° 

Gioombridge  675  — 

6'9 

II 

1525-13 

j 

5 

4-0335 

•0385 

•4-    'OOOI 

46  17  45-4 

J 

IS'' 

5 

•199 

"449 

+    'OIO 

L 

1059 

48  927 

Gioombriilge  676.  ... 

8'4* 

I 

3  '5  25-90 

12*9 

3 

+         4-2053 

+       '0463 

+    'OO24 

41  36     i'7 

129 

3 

-  13-198 

+    -468 

+    '028 

677 

1081 

74  158 

Groombridge  677  — 

8'2t 

15  27*06 

ii*8 

3 

6-5763 

•2312 

-    '0171 

16     i  51*5 

11*8 

3 

•197 

728 

-    '030 

678 

72Ot 

54  684 

Pi.izzi  III.  57  

VO 

I 

I*i  T!  '42 

S-o 

4 

4  '4985 

'0614 

-    'OO3I 

,,  j,     ,.2 

8*0 

6 

•i  88 

•too 

-   '007 

679 

I080 

72  179 

Groombridgc  679.... 

J 

8-6t 

j  jj  ^ 

'5  39-97 

13-9 

2 

6-3044 

•2024 

+    '0208* 

17  18  527 

I3-9 

2 

•183 

•699 

+  -117 

680 

IO6O 

43  732 

GroombrMge.  680.... 

n 

I 

'5  43-95 

16-0 

5 

4-0139 

•0375 

-    '0008 

46  55    S-o 

16-0 

5 

•178 

'447 

-  -oio 

667.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1897  and  1900. 

CATALOGUE  OF  CIKCUMPOLAE  STAKS  FOR  1810-0, 


*M 

.S 

e 

No 

S    w 

'~*a 
o  $ 

.  in  Greenw: 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAB'S  NAME. 

Magnitude. 

I 

CD 

o 

Mean  B.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 

Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Pruper 
Motion. 

Afr 

o 

J? 

O 

li    ni    s 

8 

s 

R 

0           /         ,/ 

// 

/,               ,/ 

68  1 

478 

528* 

49  945 

34  Persei         

47 

I 

3I550-5I 

I2'0 

12 

+        4-2248 

+     '0470 

+  '0028 

41     9  39*0 

12*2         10 

-13-171 

+  -471      -i    -020 

i 

682 

1064 

48  930 

Groombridge  682  — 

8-6* 

16  17-50 

13-0 

I 

4^125 

•0463 

+  '0074 

4'   30  47'3 

13*0    [        1 

•141 

•470  ;  +   ^54 

683 

1066 

48  933 

Groonibridge  683.... 

7-6* 

I 

1  6  22-38 

I3-0 

3 

4-2153 

•0465 

+   -QOII 

41   27   11-4 

13-0       3 

•136 

•470 

T      -019* 

684 

473 

1094 

7"i   I4T 

Bradley  473  

6-2 

II 

1  6  52*09 

I2*O 

e 

6*8717 

•2612 

-   '0006 

14  54  43-0 

12-0       5 

'IO2 

•765      -   -013 

685 

1093 

74  161 

Groombridge  685.... 

7-6 

i  6  54-90 

in 

j 
4 

6*6224 

•2333 

+   -0093 

15  55     i'8 

11*1        4 

'IOO 

"737      -    '-'5° 

686 

47Q 

1068 

47   841 

35  Persei                  a 

4'8 

II 

3  17  14*21 

IO'O 

6 

+      4*I7OQ 

+       'O44O 

-      *OOI  I 

42  40  20*5 

10*0  !     •; 

-  13*079 

+  °467 

-     'O14 

687 

T^/  7 

480 

1069 

t/    "tj 

47  844 

Bradley  480  

*T  u 

6'o 

I 

17  15*39 

IO'I 

c 

'       *r  *  /    y 

'          1JtrtT 
'O442 

+  '0025 

42  33  39*7 

IO*I 

5 

'077 

•468 

J^ 
+    '027 

688 

1070 

42  772 

Groombridge  688.... 

7'5 

I 

17  39-84 

15-0 

J 

3 

3  "9956 

"*t*T** 
'0362 

-  -0004 

47  4'     9'6 

i5-o 

4 

'050 

*44S       -     *002 

689 

1072 

48  936 

Groombridge  689.... 

7-8* 

I747-95 

14-1 

i 

4-2315 

•0468 

•oooo 

41    12   27*6 

14*1        i 

'041 

'475              ^I 

690 

1074 

48  938 

Groombridge  690.... 

6-3 

I 

17  59*22 

13*0 

5 

4*2222 

•0463 

-  -0028 

41  27  12*6 

13-1        4 

'029 

'474        -     *OI4 

691 

1075 

47  846 

Pinzzi  III.  66    ..     . 

6-8 

I 

31812  '62 

IO*Q 

6 

+      4-1700 

•04  8 

+   '0026 

42  47  55*2 

10-9        6 

-  I3-OI3 

+  -469     +  -016 

692 

1076 

48  94i 

Groombridge  692.... 

8-0* 

18  16-01 

i^  •-/ 
13*1 

2 

4-2I3I 

•0458 

+  -0007 

41  42  30-7 

13-1        2 

*OIO 

'473 

•f    -036 

693 

1077 

48  942 

Groonibridge  693.  ... 

6'3 

I 

18  16-76 

136 

6 

4-23¥4 

•0466 

+  *ooo6 

41   15  39*0 

13-6        6 

13*009         -475 

-     '010 

694 

483 

1083 

47  847 

Bradley  483  

C'C 

I 

1  8  46'*".o 

IO'O 

e 

4-I787 

'O41Q 

+  '0024 

42  38    7'8 

10*0       5 

12*976 

•407 

+    '041 

695 

1079 

40  772 

Groombridgo  695.... 

J  J 

6-6 

I 

*  •*  *r"  J" 
I857-26 

I  I'O 

y 
5 

"T  *»     / 

3-9303 

•0333 

+  -0015 

49  53  59'2 

i  ro       5 

•965 

•443      +   -019 

696 

1085 

44  732 

Groombridge  696.... 

7'3 

3  19  I7'32 

14*0 

4 

+     4  '0640 

+      -0387 

+    'OOI2 

45  49     7'8 

140         4 

-  12-942 

+   '459 

-    -OO2 

697 

484 

1087 

45  77« 

36  Persei 

5'4 

II 

19  19*77 

13*0 

5 

4-1074 

•0406 

-    '0066 

44  35  53'8 

13-0       5 

'939 

•464 

+    -072 

698 

324t 

42  776 

Groombridge  698.  .  .  . 

7-0* 

I 

19  24-38 

15*2 

5 

3  '9943 

•0358 

-  '  '0026 

47  54  35  '3 

15-2 

r 

'934 

•451 

-    -006 

699 

1090 

44  734 

Groombridge  699.  .  .  . 

6'5 

1 

19  39-50 

14*0 

6 

4-0659 

•0387 

+  '0016 

45  48    6*5 

14-0 

5 

•9J7          '459 

+    -017 

700 

1106 

77   I31 

Groombridge  700... 

8-4* 

19  39'33 

12*0 

i 

7-6588 

•3501 

+  '0007* 

12  34  24-6 

I2'O 

i 

•917 

•860 

+    "046 

701 

1088 

40  776 

Groombridge  701.... 

6-8 

I 

3  1943-22 

I  I'O 

5 

+    3'9377 

+      -0334 

+  '0006 

49  44   '5'3 

11*0 

5 

-12-913 

+   "445 

-    -009 

702 

1092 

47  850 

Piazzi  III    74 

67 

11 

19  56-62 

I0'9 

6 

4-1807 

•0436 

+  -0127 

42  42  li'i 

10*9 

6 

•898 

•473 

+    -025 

703 

545* 

39  8n 

Groombridge  703.... 

5-8 

I 

21    6'i8 

I3'I 

6 

3*9113 

•0320 

-   '0017 

50  45     8*1 

13-1 

6          "820         -444 

+    -037 

704 

1096 

48  953 

Groombridge  704  — 

8-3* 

21  3374 

I3-0 

i 

4-2342 

•0456 

*oooo 

41   31  48*8 

13-0 

I 

•789         -481 

+    *O04 

705 

1095 

44  742 

Groombridge  705.... 

7-8 

21  41*83 

14*0 

3 

4-0719 

•0384 

+  -0031 

45  50  50-8 

14*0 

3 

•780 

•463 

-   -004 

706 

IIOI 

42  787 

Groombridge  706  

7'4 

1 

3  22  44-92 

I5-0 

5 

+    4-0108 

+      '0356 

+  -0134 

47  45    5  '8 

15*0 

5 

-12*709 

+  -458 

+  '152 

707 

488 

1103 

47  857 

37  Persei  ty 

4  "3 

I 

23    2  '6  1 

7  "2 

6 

4*20-";  3 

•0417 

+  *ooi6 

42  27     3*6 

7  '2 

6 

•689  i        -480 

+   '015 

708 

1  102 

42  789 

Groombridge  708.  ... 

J 

8-4* 

23    374 

/    • 

15-0 

4 

jj 
4*0116 

•0356 

+  -0004 

47  45  3°'2 

15-0 

4 

•687 

•459 

+  '014 

709 

II2I 

77  133 

Groonibridge  709.... 

7'i 

I 

23    4  '43 

I2*O 

5 

7-7429 

•3505 

+  "0064* 

12  30    9-5 

I2'O 

5 

•687 

•880 

+  -009 

710 

III9 

74  168 

Groombridge  710.... 

6-8 

II 

23  19-36 

1  1  '3 

5 

6-6660 

'2252 

+  -0035 

16     5  14*5 

"'3 

5 

•671 

759 

-   '037 

711 

III7 

69    222 

Groo:nbri-'ge  711.... 

7'. 

I 

3  23  55  '36 

II   O 

5 

+     5-8084 

+      -1450      +    0036 

20  47     6-4 

I  I'O 

4 

-  12*630 

+  -564 

+  -006 

712 

1130 

77    134 

Groombridge  712.... 

8-0* 

I 

24  44-23 

1  2*0 

2 

7-S556 

•3598      +   -0077* 

12    17    1  2  "4 

I2X> 

2 

'574 

•898 

-   '004 

7J3 

1108 

42  795 

Groombridge  713  

6-3 

I 

25  "-77 

10*1 

5 

4-0090 

•0348      +    -0050 

48    3  -5'2 

lO'I 

5 

•542 

•462 

+  '025 

7'4 

IIIO 

44  757 

Groombiidge  714.... 

6-8 

I        25  15-35 

14-0        4 

4-0849 

•0379      +    -0055 

45  5°     i'7 

I4'0 

4 

'539 

•471 

+  -038 

7-5 

IIII 

44  759 

Groombridge  715  

6-8 

I 

25  19-07 

14-0        4 

4  '085  1 

"0379      +    "0064 

45  50    4-4 

I4'o 

3 

'534 

•471 

+   -04? 

716 

556* 

62  597 

Piazzi  III.  94  

5  '3 

3  25  47-05 

1  1  "o        5 

+      5  -0874  |    +       -0903       -    -0022 

27  24  50*4 

II  *O 

5 

-  12-503    +  -586 

-   -029 

7i7 

1115 

42  803 

Groombridge  717.... 

7-0 

I 

26  12-19 

io-i        6 

4-01  1  1 

•0347     -  *oi6i 

48     5  23  7 

10*1 

6 

•474         -464 

+  -115 

718 

1127 

71  216 

Groombridge  718.... 

7'ot 

26  22*27 

12-1        5 

6-1138 

•1675     -  "0004 

19    o  12*6 

12'I 

5 

•462 

•704 

-   -017 

719 

1122 

59  699 

Piazzi  III.  97  

6-1 

II 

27      Q'2Q 

i  vo        6 

4-8417 

•0746     -  -0009 

30  39  24*8 

13  o 

6 

•409 

•560 

-   -006 

720 

1123 

59  700 

Groombridge  720  

8-8* 

/     y     y 
27  13*18 

13-1        2 

*T    ^H  Jt 

4-8450 

'0746       T    'OU22 

3°  3s  39'3 

13-! 

2 

•404 

•561 

-    0,3 

711.  This  is  the  close  double  5  419,  components  7  '2  and  7-2. 

- 

i  KOM  OBSERVATIONS  MADE  BY  STEPHEN  GKOOMBIUDGE  AT  BLACKHEATII,  1800  TO  1810. 
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^r  p2 

o 

£• 

m 

£ 

4 

i 

O 

h    m    i 

t 

S                                 8 

O           i        It 

H 

„ 

„ 

721 

"32 

66  284 

Piazzi  III    102     . 

5'9 

n 

3  28  1  1  '05 

iro 

6 

+           5-S065 

4-      '"69      4-    -Ol6j 

23  24  37'5      II<0 

6 

-   I2-338 

+    '639 

+  '107 

722         4iXl 

1128 

47  876 

39Persei  t 

VO 

j 

29  26-91 

8-0 

q 

4.  -2  1  74 

'0420      -J-    "on  ;  c 

42    4Q    >*4'O         1  1  '6 

90 

•250 

"492 

4-    -041 

723 

566- 

62  604 

Piazzi  III.  105  

•j 
S'O 

ii 

y        yj 
2932-54 

7'9 

y 

5 

*T    **  OH 

•0900 

jj 
-  -0018 

t         ^7     JT1 

27  16  11-3        7-9 

^  5 

—  J-— 

•243 

•597 

4-  -003 

724 

"53 

70  259 

47 

j 

-Q    1O.Q1 

8'i 

e 

6  '1  107 

'1614 

4-    'mA(i 

19  16  14*4  ;     8*1 

t 

•176 

'"14 

4-    '049 

725 

"55 

66  290 

Groombridgi-  725.  .  . 

6-5* 

31     46-IO 

II  -0 

j 
2 

5-5328 

•1151       4-   -0025 

23  26  14-2      ii'o 

j 

2 

•089 

•649 

4-   -028 

726 

1159 

65  369 

Piazzi  III    121 

4'7 

3  32  15  81 

8-1 

6 

+  5-3552 

4-      '1025       -    -OO28 

25     4   37-6 

8-1 

6 

-12-054 

4-    -630 

•ooo 

727 

"68 

70  262 

Groombriilge  727.... 

7'4 

i 

32  18-19 

15-1 

4 

5-9941 

•1492     f  -DO" 

20    5  27-6 

15  i 

3 

•051 

•704 

•  004 

»28 

506 

1140 

42  815 

41  Persei    u 

VQ 

u 

32  19-54 

7-8 

4  "O«6 

.                J-   vmm 

48     i   -jo  ~± 

7'7 

r: 

'°49 

'475 

-   -007 

729 

"43 

*t               J 

41  742 

Groombridge  729.... 

j  y 
6-8 

i 

3242-13 

/ 

13-0 

4 

4-0147 

-0332 

4-   -0009 

Cfu          1       yj    -| 
48     36         6'5 

/   / 

13-0 

3 
4 

•023 

'474 

+  -033 

73° 

"44 

45  8oS 

Groombridge  730.... 

S-o* 

32  39'26 

I2-I 

i 

4-1410 

•0381 

4-    -0024 

45    o  30-7 

12  0 

2 

•027 

•489 

4-    -OI2 

731 

1146 

45  8" 

Gfoomteidge  731.... 

5'6 

i 

33244-7I 

12  0 

6 

4-     4-I443 

4-     -0381 

4-    'O02J 

44  55  35'2 

I2'O 

6 

-  12-021 

4-    -489 

4-    "OI2 

732 

"54 

5'  774 

Qroombridgt  732.... 

6-8 

i 

33    5  '02 

•3'9 

4 

4-3995 

•0488 

4-    '0049 

38  53  44-9 

I3-9 

4 

11-997 

•519 

4-    -087 

733 

1150 

38803 

Groombridge  733  .... 

6-6 

33    9  56 

13-0 

5 

3-9106 

•0293 

-    -0047 

5i  56    2-1 

I3-0 

5 

•991 

•462 

-    -017 

734 

"60 

5'  775 

Groombridge  734  

73 

i 

33  36-39 

«3'9 

5 

4-3933 

•0484 

4-   -00l6 

39    4  25-3 

'39 

5 

-960 

•520 

4-   -052 

735 

1162 

43  809 

Groombridge  735  

/'I 

1 

34  12-24 

10-9 

3 

4-0907 

•0356 

4-   '0013 

46  31  44-3 

IO'9 

3 

•918 

•485 

4-   "026 

736 

1170 

50  828 

Groombridge  736.... 

7'5 

3  34  36'6i 

I3-9 

3 

4-     4-3907 

4-       0478 

+  -OOI4 

39  13  22-0 

'39 

3 

-  "-889 

4-    -521 

4-   -069 

7J7 

"89 

73  204 

Groombridge  737.... 

7-0 

ii 

344526 

in 

5 

6-7077 

•2075 

-    -OOO2 

16  30  21-9 

"'I 

5 

•879 

'793 

-    '019 

"75 

52  7'4 

Groombridge  738  — 

7-2" 

35  12-18 

'4-5 

6 

4-4551 

•0505 

4-    -0008 

37  56  34H 

I4-5 

6 

•848 

•530 

+    "OOI 

1185 

69  229 

Groombridge  739  

7'5* 

35  22-80 

15-1 

4 

SWS8 

•1439 

4-  -0007 

20  23   29-1 

I5-I 

4 

•836 

•709 

-  -034 

740 

586* 

43  818 

Groombridge  740  

5'9 

1 

36    4-25 

10-4 

6 

4-0931 

_  -0352 

4-   '0005 

46   38      6'7 

10-4 

6 

•786 

•488 

-  -016 

74i 

"77 

52  715 

Groombridge  741.... 

6-9 

ii 

3  36  10-48 

i4'5 

6 

+     4-4510 

4-     -0500 

4-   -0018 

38    6  44-6 

14-6 

5 

-11-779 

+   -531 

4-    "004 

742 

1190 

71    222 

Groombridge  742.... 

6-4 

i 

36  13-91 

15-1 

5 

6-2585 

•1654 

-  -oi  18 

18  45  39-2 

15-1 

4 

•774       -744 

-  -005 

743 

"So 

44  801 

Groombridge  743  — 

57 

n 

36  53-43 

II  -O 

6 

4-1325 

•0365 

-  "0030 

45  37  27-5 

iro 

6 

•728 

'494 

4-    -035 

744 

1184 

52  716 

Groombridge  744... 

8-4* 

37    6-19 

15-0 

3 

4-4564 

-0499 

+  -0029 

38    5    8-1 

15-0 

3 

713 

•533 

4-    -014 

745 

1199 

75  154 

Groombridge  745  

8-2* 

37    726 

I2'O 

2 

7-3047 

•2616 

+  -1033 

14  23     2-5 

I2'0 

2 

•712 

0-870 

4-   -527 

1219 

80  125 

Piazzi  III.  160  .  .  . 

n 

T  78  <-,4-Sq 

7*O 

6 

4-      -5108 

-  -0076 

9  51   10-4 

7'0 

7 

-11-583 

4-riig 

4-    "OO2 

747 

"93 

52  720 

Groombridge  747  

8-4* 

j  j    j^    y 
39  17-25 

/  "* 
I5-0 

3 

4-4694 

•0494 

4-    -0126 

38    o  50-0 

I5-0 

3 

•557 

0-538 

4-   -099 

748 

I2II 

75  155 

Qroombridge  748  

8-2* 

39  52-76 

12'0 

2 

7-3373 

•2584 

4-  '0073 

14  23  44-2 

I2'0 

2 

•514       -881 

4-   '027 

12O7 

70  268 

Groombridge  749  

8-i* 

4°  I7'ji 

IS'' 

4 

6-06  14 

0-1444 

-    "OO" 

20    7    6-7 

I5-I 

4 

•486       0-730 

-  -016 

750 

1269 

85    63 

Groombiidge  750  

6-7 

II 

40  2  1  '28 

7'8 

5 

156704 

1-8096 

4-  -0042 

4  58  26-9 

7  '9 

6 

•479     I  '879 

-  -035 

751 

1214 

75  156 

Groombridge  751.... 

8-0* 

3  40  26-46 

12-0 

3 

r      7-3395 

4-  0-2574 

4-   -0055 

14  24  46-5 

I2'0 

3 

11-475   4-0-883 

+  -017 

1197 

5i  798 

GroombriilgH  752.... 

7-9* 

4031-49 

I5-0 

4 

4-4679 

•0468 

4-  'OI26 

38    8  59-0 

I5-0 

4 

•468      -534 

+  -151 

753 

1203 

62  628 

Piazzi  III.  177  

4.*O 

I 

40  46*08 

8-1 

5-I802 

•08  1;2 

4-  -0006 

27  30    o-6 

8-1 

5 

•45  1         -623 

-  -004 

754 

357t 

60  768 

Piazzi  III.  178  

^  7 

II 

41    2  '08 

O'O 

6 

w  j  — 

-    "0029 

29  27  45-1 

9-0 

6 

•432       -606 

+  -013 

755 

1  201 

52  726 

Groombriilge  755.... 

6-7 

II 

41  18-06 

y 
15-0 

5 

4-4821 

•0492 

4-  -0017 

37  55  58-8 

15-0 

5 

•413     0-543 

4-    "OOI 

1223 

78  142 

Groombridge  756.... 

8-5* 

I 

3  41  20-36 

13-9 

4 

4-    8-4333 

4-     -3776 

4-    -0143 

u  35  29-8 

13-9 

4 

-"•409   4-  I-OI7 

4-  -008 

757 

I2O2 

51  803 

Groombridpe  757  

6-9 

41  23-23 

II'O 

6 

4-4613 

•0483 

-    -OIO6 

38   21    1  1  'I 

II'O 

6 

•407     0-540 

-    -108 

75* 

1221 

75  160 

Groombridge  758  

77 

II 

41  46-19 

12-3 

4 

7  '4444 

"2649 

4-   -0235 

14    8    2-9 

12-5 

6 

•379 

•899 

4-   '063 

I2O5 

47  912 

Piazzi  III.  186 

"3 

I 

42  20  '08 

.. 

6 

4-2666                 -OAOO 

4-   "0026 

42  41  57-0 

9  "4 

6 

•338         -518 

4-    -021 

533 

I206 

50  860 

43  Persei    ....        A 

5'5 

II 

42  3i-'J9 

8-1 

3 

•0450 

+  -0118 

39  52    5'4 

8-1 

5 

•323          '534 

4-    -121 
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kM 

761 

1228 

78     144 

Groombridge  761  8'8t 

h     111     s 

3  42  32  '49 

14-1 

2 

H 
+        83924 

!t 

8 
+      -0017 

n  43  io"2 

14-1         2 

-  11-322 

+  1-015 

•oaj 

762 

1226 

74     184 

Groombridge  762....  7'8t 

II 

44    4'S1 

13-0 

5 

7-I094 

•2268 

+     -0497 

15  21  19-0      13-0        6 

•211 

0-865 

+  -299 

763 

1235 

78     146 

Groombridge  763  7-2 

II 

44    4-91 

14-0 

5 

8-5I83 

3782 

+     "0199 

n  30  25-2      14-0        5 

'211 

'•035 

•003  1 

764 

I2IO 

41     779 

Groombridge  764  6'8 

I 

44  22-10 

II'O 

6          4-0466 

•0314 

+    'OOOI 

48  41     2-7 

iro       6 

•I9I 

0-495 

i    007  1 

765 

539 

1215 

39     895 

45  Persei                 e 

2-9 

I 

45    8-33 

6-9 

8 

39863 

0-O293             +       'OO23 

5°  33    4'i 

1  1  '6      31 

•'34 

0-489 

•027 

766 

642* 

83     104 

Groombridge  766.... 

5'4 

1 

3  45  29-22 

7-8 

5 

+      I2-5556 

+       I-OI46 

-  -0170 

6  41  43-8 

77        ^ 

-  iriio 

+  i  -529 

-    -014 

767 

1218 

38     827 

Groombridge  767.  .. 

6-4 

II 

45  52*99 

10-2  1     6 

3  '9509 

0-0280 

+  -0035 

5'  43    3'3 

10-2        6 

1  1  -080 

0-485 

i   -050 

768 

1225 

58    685 

Groombridge  768  

7-6* 

II 

47    333 

in  '     2 

4-8892 

•0652 

-  -0005 

31  35  58-4 

II  'I           2 

10-995 

•601 

+  -026 

769 

1222 

38    829 

Groombridge  769  ... 

6-4 

I 

47    4-09 

10-3 

5 

3-9533 

•0278 

+  -oooi 

51  44    6"o 

10-2        6 

'994 

•487 

-  -006 

770 

122? 

58    687 

Groombridge  770  — 

8-0* 

47  12-37 

in 

2 

4-8882 

-0651 

H-   '0036 

3'  37  28-7 

in        2 

•984 

•60  1 

77i 

1239 

73     212 

Groombridge  771.... 

6-9 

II 

3  47  30-26 

in 

5 

+    6-7419 

+            -I875 

-   "6096 

16  58     1-3 

in        5 

-  10-962 

+    -828 

! 

772 

621* 

58    690 

Piazzi  III.  208 

5"' 

11 

4842-15 

in 

6 

4-9130 

•0654 

+  -0005 

31  23  14-6 

in        6 

•874 

•607 

-  -O<H| 

773 

1238  '65     3ji 

(troombridge  77  j... 

6-0 

I 

48  5976 

13-0 

5 

5-4812 

•0957 

+  -0057 

25    o  57-8 

13-0       5 

•852 

0-677 

,  oi4l 

774 

1280    82     113 

Groonibridgi'  774.... 

57 

II 

49  23-20 

7-8 

5 

12-0390 

•88l8 

-  -0333 

7     9  20-6 

77        6 

•824 

1-483 

•101    I 

775 

i  249    69     238 

Groombridge  775... 

77* 

50    6-83 

10-9 

5 

6-0144 

•I2S5 

+  -0186 

20   58    22'2        IO'9 

5 

•770 

0745 

283! 

776 

i  245  ,46    £40 

Piazzi  III.  223  

6-6 

I 

3  52  25-03 

io-i 

6 

+    4-2631 

I-            -0367 

+  -0039 

43  36  I3-7 

ID'  I 

6 

-  10-599 

+    '533 

+  -048 

777 

549 

37if  49  i  101 

47  Persei    .    .          A 

4'3 

I 

52  28-90 

7'3 

4 

4HI59 

•O422 

-  -0013 

40  10  39-4 

7'4 

6 

'594 

•552 

+  "036 

778 

1257    59    75V 

Groombridge  778  

6-5 

53  26-87 

9  i 

6 

4-9952 

•0666 

+  -0008 

3°  36  54-3 

9-1 

6 

•522 

0-625 

+  -004 

779 

383180     133 

Groombridge  779  

57t 

II 

5437-28 

7'7 

6 

9-7803 

'4947 

+  -0034 

9  39  38-1 

77 

6 

"435 

1-223 

+    -021 

780 

1271 

69     243 

Groombridge  780.... 

7'3 

54  49-21 

10-9 

5 

6-0473 

•1251 

+  -0025 

21       0    14-2 

10-9 

5 

•420 

0-758 

+    '005 

i 

781 

557      1261 

47     939 

48  Persei                   c 

3'9 

I 

3  54  54  75 

8-1 

6 

+    4-305° 

+     -0373 

+  "0027 

42  48   28  "2 

8-1 

6 

-10-413 

+    -541 

+    -026 

782 

1277 

74     194 

Groombridgi'  782  

8'2t 

5545-57 

If) 

4 

7-1025 

•2024 

+  -0059 

15   51    44-4 

in 

4 

'349 

•892 

+    'OH 

783 

1281 

74     195 

Groomliriilge  783.... 

8-of 

I 

56  20  '60 

in 

6 

7-1094 

•2019 

+  -0132 

"5   51    35'3 

in 

6 

"305 

•894 

+  '023 

784 

382t 

75     '73 

Groonibridge  784.... 

6-7 

I              5642-70 

in 

6 

7-5484 

•2392 

+  -0047 

14  23      9'I 

in 

6 

•278 

0-950 

+  -oi  8 

785 

1309 

So     134 

Groombridge  785  — 

7-2 

I              56  48-95 

8-0 

2 

9-9024 

"4999 

-  -0151* 

9  32  42-2 

S-o 

3 

•270 

1-245 

-   -oi  8 

786 

1276 

70    286 

Groombridge  786.... 

7-8 

3  56  57-95 

10-9 

5 

+      6-2201 

+     "1339 

+  -0043 

20      2   54-7 

10-9       5 

-  10-259 

+  0-784 

+    005! 

787 

1288    74     197 

Groombridge  787... 

8'9t 

57    979 

in 

3 

7-I26I 

"2017 

+  -0104 

'5  49  49'4      "'I        3 

•244 

•898 

+    oi9*j 

788 

1279 

50    932 

Piaz/i  III    259 

7-9* 

59  42  68 

13-1 

i 

4-4491 

•0407 

-  -0034* 

40    i  21-3      13-1 

i 

•051 

•566 

+  -oogT 

789 

1290 

61     687 

Pi;iziii  III.  260     .... 

57 

I 

4   o  H'34 

lO'I 

12 

5-1926 

•0716 

+  -0005 

i 

28    38    38-0         lO'J          12 

10-012 

•661 

000  I 

790 

1286 

53     748 

Groombridge  790  

8-2* 

o  28-93 

13-9 

3 

4-6214 

•0468 

+  -0005 

36  47  37-4      13-9  j     3 

9-993 

•589 

+  -015  * 

791 

1292 

6  1     689 

Groombridge  791  

7-9* 

4   041-43 

in 

2 

+     5'19°4 

+     '0711 

+  -0019 

28  41  45-8  j    1  1  'I 

2 

-   9-978 

+    -661 

-  -017 

792 

50    941 

Groombridge  792  

7'7 

o  46-68 

13-1 

2 

4  "463  3 

•0408 

-  -0008 

39  48  35-0      13-1 

2 

•972 

•569 

+    -002 

793 

564 

1289 

48  1063 

51  Persei  JL 

.., 

II 

o  59'59 

8-4  !      6 

4"3566 

"037  1 

-oooo 

42    5  11*5      10*9  i   56 

..-, 

•CC6 

+     'O7I 

794 

1299 

64    432 

Groombridge  794.  .. 

8-0* 

i    2-76 

w    *T 

14-1 

3 

5-5348 

jj 
•0883 

+  -0044 

25  14    7-0      14-1        3 

•950 

jj 

•705 

+    '041 

795 

1295 

57    787 

Groombridge  795  

57 

II 

I  28-99 

Ul 

6 

4-8866 

•0571 

+  "0043 

32  37  45"i 

13-1       6 

•917 

•624 

+    -034 

796 

1298 

6  1     692 

Groombridgi'  796  

7'4 

4    *  29-52 

in 

2 

+  5-2051 

+     -07.4 

+  -0017 

28  34  38-8 

in 

2 

-     -916 

+    '664 

-     '030 

797 

1296 

53    75° 

Pia?zi  IV.  7  

S'l 

I 

I    S7'OO 

ii-S 

1  1 

4*6222 

'04.6^ 

"oooo 

•?6  f.2  46'; 

1  1  -8      ii 

•882 

.. 

+    'OO2 

798 

565 

1291 

40    912 

52  Persei  1 

\\, 

U 

1  jt   ^^ 
I    ^0*42 

b'l 

6 

**T*'J 

'O272 

+    'OOII 

J       J       V  J 
SO      O    3<'3 

"879 

'5l8 

4-    *O27 

799 

1300 

50    963 

Groombridge  799.... 

^  7 

6-9 

2  54-I7 

4 

4-4799 

'-'*•/  ** 

•0406 

-    "OOI2 

J                  JJ   J 

39  37  20-7 

'3'1 

4 

\j  1  y 

•809 

•574 

T       \J*.J 

-    -002 

800 

389!  64    433 

Piazzi  IV.  10  

5'4 

II 

2  54-53 

11-6 

12 

5-5343 

•0866 

-    -0034 

25  20  26*3 

n-6 

12 

•808 

•708 

+    -007 

792.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1904. 

KKOM  OBSERVATIONS  MADE  BY  STKPHKN  (;I;OOMI;I;M><;E  AT  BI.ACKIIKATII,  1.S06  TO  1^16. 

No. 

lie 

o 

II 

/one 
and 
No.  in 

a  D. 

SPARS  NAMK. 

agnitude. 

•s 

Mean  R.A. 
1810-0. 

Mean 

Date 
iSoo+ 

No. 

of 

Obs. 

Aunu.l 
sion 
1810-0. 

Secular 
Variation 
1810-0. 

Aniinnl 
1'iop.r 
Motion. 

Mean 
N.P.P. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Anmml 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 

l'ro|n  T 

Motion. 

o  2 

'"  O 

~. 

» 

X- 

fc 

w 

o 

b    m    > 

a 

8 

S 

o        in 

« 

n 

n 

801 

1307 

53     754 

Gioombridge  Sol.... 

8-0* 

4    353-44 

'3'9 

3 

+     4-6246 

+         -°455 

-     'OOI7 

36  57  59-6 

'3'9 

3 

-  9734 

4-    "594 

+   '041 

802 

1306 

49  1  1  50 

IVrsei      A' 

4'S 

I 

4O*IQ 

S'i 

4-iMecS 

'O 

4-   "DOS"! 

40  1  1     7-9 

8-1 

4 

725 

"573 

4-   -049 

1312 

49  "55 

Groombridge  803  

5« 

I 

*-*  *  J 

5   °"34 

12-6 

'r  *Oj° 

6         4'4473 

•0388 

^^j  j 
+  -0066 

40  25  42-0 

12-6 

6 

•647 

'573 

4-    -045 

8o4 

667" 

41      844 

GiMoinbridge  804.... 

6-1 

I 

5    1-07 

iro 

6 

4-"43 

•0284 

+  -0026 

48   20  21-5 

iro 

6 

•647 

•53° 

4-   "024 

805 

806 

'3'5 

SB   TO 

-Groom!  nidge  806.... 

8'5* 

4    5    S'33 

10-8 

4>     51285 

+   -0654 

4-   -0035 

29  40  56-1 

ii'i 

3 

-   9-642 

4-o'66o 

-    009 

807 

77     '62 

Groombridge  807.... 

7'5* 

5  '2-64 

12-0 

5 

8-2248 

•2795 

4-    -0680 

12  49  19-8 

12V 

5 

•632 

1-056 

4-  '106 

1316    60    800 

Piazxi  IV.  22 

57 

11 

5  21-10 

IO'6 

12 

5-I256 

•0651 

+   -0073 

29  43  56-8 

io'6 

12 

•622 

O'66o 

4-   "106 

809 

'3'3    50    973 

•                      .         A- 

5'5 

II 

5  50-73 

127 

6 

4-4934 

•0401 

+  -oou 

39  33  '8-8 

127 

6 

•5*3 

•580 

-    'OH 

810 

'332 

71    250 

G  to  >m  brides  810.... 

7'5 

I 

5  54-05 

12-9 

9 

6-5464 

-'435 

4-  -0064 

18  40  48-0 

•3-i 

10 

'579 

•843 

4-    'Oil 

'323 

64     437 

Griionibridge  8ll.... 

8',' 

4    555-68 

14-1 

3 

+     5^649 

4-     -0856 

4-   -0060 

25  '3  43'° 

14-1 

3 

-  9'577 

4-    717 

4-  -028 

813 

'3'7    5°    975 

Groombridge  813.... 

8-3* 

6  21  '89 

131 

4 

4-5052 

•0402 

-   '0059 

39  21  28-4 

13-1 

3 

9-544 

-J02 

-    "OO2 

814 

1318    41    852 

Piazzi  IV.  31 

6'i 

II 

7    9'io 

II'O 

6 

4  '1  076 

•0277 

•oooo 

48  39  SI'S 

II  -O 

6 

•483 

"532 

4-    '009 

815 

'335    66    325 

Groombridge  815  

7'9* 

7  2975 

14-1 

4 

5-7837 

•0957 

4-    -OO26 

23  29  56-5 

14-1 

4 

•456 

74s 

4-    "Oil 

816 

1328    50    980 

Gi'ooinhridge  816.... 

8'4* 

4    743'" 

13-1 

3 

+    4'5°5° 

4-      -0397 

-    'O002 

39  26  59  '6 

13-' 

4 

-   9-439 

+    -S*4 

+  '°33 

817 

577 

679*  46    872 

53  Persei  d 

4-8 

I 

7  SI  'IQ 

9  'I 

6 

*O?2Q 

4-    *OOO6 

43  58    6  -9 

9-1 

5 

•429 

'557 

+  "031 

134^    71     254 

Groomhridge  818.  ... 

8-ot 

/  j       y 

* 

15-0 

5 

6-5409 

vj*v 
"1402 

+    0071 

18  47  21  -S 

15-0 

5 

•424 

•846 

4-   'ooi 

'33°    5'     9'3 

Groombridge  819.... 

7-S 

8    1-98 

II'I 

4 

4'5545 

•0413 

4-   -0162 

38  3'  '3'S 

in 

4 

-415 

0-591 

+   '^77 

820 

'371 

78     157 

Gruoinbridge  Sao  

7'3 

I 

833-08 

12-0 

4 

8-9106 

'3357 

4-   -OOl8 

n  26  44-4 

12-0 

4 

'375 

'•'53 

+   '041 

'337 

51     919 

Groombridge  821  

6-8 

I 

4    940-84 

II'I 

5 

4-     4-5600 

4-      '0407 

-    -0028 

38   31    20-2 

ii'i 

5 

-   9-287 

4-0-594 

4-   '005 

'342 

50    986 

Piazzi  1  V.  44 

6-8 

I 

10    9-82 

IS'' 

5 

4-5049 

•0387 

4-   -0027 

39  36  35'4 

13-1 

5 

•250 

•5S7 

4-   '062 

823 

1346 

50    987 

Groombridge  823.  .  . 

8-2* 

10  29-25 

13-0 

2 

4'5059 

•0387 

4-   -0008 

39  36  37'7 

13-0 

2 

•225 

•588 

4-    -040 

824 

'340 

42     946 

Piazzi  IV.  46  

6-0 

I 

10  24-32 

II'O 

6 

4-I379 

•0277 

4-   -0016 

48     i  47  '9 

II'O 

6 

•232 

•540 

4-   -030 

825 

1364 

70     300 

Groombridge  825  ... 

8-0* 

10  46*21 

14-1 

3 

6-3I73 

•1223 

+    'DOM 

20    6  16-6 

14-1 

3 

•203 

•823 

-    -OO6 

826 

'349 

41     861 

Groombridge  826.  .  .  . 

6-9 

I 

411  20-90 

Ml 

6 

4-     4-II54 

4-      '0268 

4-    -0004 

48  43  27-3 

10  I 

6 

-   9-158 

+    -538 

4-    -041 

827 

1368 

70     302 

f!r..ombridge  827.... 

7'8t 

II  25-16 

14-1 

3 

6-3651 

•1244 

4-   -0050 

19  51  43-6 

14-1 

3 

•152 

'830 

+    'OSS 

'372 

72     227 

Groombridge  828.  . 

6-0 

I 

II  40-13 

15-0 

5 

67569 

•1487 

4-   '0062 

17    54   12-2 

15-0 

5 

•'33 

•881 

+    '073 

829 

1366 

65     409 

Groombridge  829.  . 

8'4* 

II  44-64 

ii'i 

5 

57085 

•0879 

4-   -0025 

24    '7   59-5 

in 

6 

•126 

•745 

+    "015 

830 

'359 

51     924 

Gioombridge  830.... 

77 

12  24-59 

ii'i 

4 

4-5733 

•0402 

4-    -OO26 

38  26  44-1 

in 

4 

•074 

0-599 

4-   '019 

83' 

'383 

76     165 

Groombridge  83  1  

6'8' 

4  12  49-59 

I2'0 

4 

4-      8-0631 

+      -2442 

4-    -0045 

13  26  55-3 

I2-. 

5 

-  9-042 

4-1-054 

-    '024 

1386 

76     167 

Groombridge  832.... 

7-5* 

'3  28-45 

I2'0 

3 

8-0625 

•2424 

4-    -0099 

13  28    8-2 

I2'0 

3 

8-992 

1-055 

4-   '025* 

S33 

'373 

67     334 

Pi.izzi  IV.  67  

6-9 

I 

'4    573 

II'O 

5 

5-9187 

•0963 

4-   -0007 

22  48     O'l 

iro 

5 

'943 

°777 

•ooo 

834 

1380 

7°    3°5 

Groombridge  834  

7-6* 

I 

14  11-69 

I4-I 

3 

6-3460 

•1197 

4-   -0058 

20    4  56-3 

14-1 

3 

'935 

•833 

4-   '024 

835 

'385 

73    2,7 

Groombridge  835.... 

8-St 

14  39-94 

I3-0 

4 

7''754 

•'7'9 

4-    -0067 

16  16  40-0 

13-0 

4 

•898 

•942 

4-    '059 

836 

'39° 

7'     263 

Groombridge  836.  .  .  . 

8'2t 

! 

4  16  12-91 

iro 

6 

+    6-6603 

4-      '1356 

4-    -0017 

18  31  22-5 

II'O 

6 

-   8777 

+    -877 

4-    'Oil 

837 

607 

7'5*  53     779 

i  Camrlopardi  

5'4 

II 

17     2'OO 

9-1 

6 

4-6979 

•0423 

-    -0009 

36  31     2-6 

9-1 

6 

712 

•621 

4-    -004 

838 

1388    50  1013 

Groombridge  838.... 

s\5 

1846-06 

13-1 

4 

4'5443 

•0367 

-   -0023 

39  22  17-3 

13-1 

4 

'575 

"603 

4-    "046 

839 

616 

1393    42    989 

Bra  Hey  616  .  . 

6-8 

20    i  '47 

lO'O 

4-1862 

'0264 

-    -OOO4 

47   2\      1*2 

IO'O 

3 

•476 

"557 

4-    '068 

840 

618 

1394    42    990 

57  Persei  ...         in 

6-2 

j 

20    4-63 

6 

4-1875 

•0264 

4-    '0004 

*t/    *  j 

47  21  18-2 

lO'I 

6 

•47' 

•558 

-    '005 

805.  The  miniler  is  left  blank.     The  observation  corresponding  to  the  star's  place  in  the  original  catalogue  was  made  on  1810,  Jan.  14,  and  has  been  rightly  reduced, 
but  no  star  can  be  found  in  this  place.     The  R.A.  is  the  same  as  No.  806,  and  has  been  assumed  to  belong  to  that  star.     The  observation  in  N.P.D.  has  been  rejected 

as  erroneous. 

807.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1897  and  1898. 
812.  This  number  is  left  blank.     The  observation  corresponding  to  this  star's  place  in  the  original  catalogue  was  made  on  1812,  Dec.  13,  and  appears  to  have  been  really 
an  observation  in  R.A.  of  813,  and  in  N.P.D.  of  816. 

CATALOGUE  OF  CIHCUMPOLAK  STABS  FOR  1810-0, 
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FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBKIDGE  AT  BLACKHEATII,  1806  TO  1816. 
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3 

6-3025 
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42  1081 
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4041-86 

II'I 

6 

7-3066 

•1324 

+  '0054 

16  32  34-2 

II'I 

6 

•803 

1*005 

4   -008 

89. 

I5'5 

73    265 
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+    -043 

915 

1536 

41   1044 

Groombridge  915.... 

6-2 

I 

5O     0-22 

I2'O 

5 

4-I857 

•0187 

4  xioos 

48  50  48-2 

12  -0 

5 

•032 

•585 

+    *OII 

916 

1541 

45  '032 

Groombridge  916.... 

6-5 

I 

4  50  21  -81 

I2'2 

3 

+      4-3694 

+  -0218 

4    '0046 

44  3°  '2'3 

12*2 

3 

-  6'ooi 

+   -611 

+  '047 

9i7 

1546 

49  1300 

Groombridge  917.  ... 

7'2 

I 

51  20-16 

13-0 

3 

4-58I2 

•0256 

-    *OOII 

40  13  59-o 

I3-0 

3 

5-921 

•641 

4    "O2O 

918 

'545 

46    959 

Groombridge  918.... 

6-6 

II 

51  23-24 

13-1 

5 

4-4239 

•0225 

-  -0026 

43  21  52-2 

IS'' 

5 

•917 

0-619 

-    -00? 

919 

1580 

79     169 

Piazzi  IV.  269. 

S'l 

II 

C  I      "If)  •Q'T 

8  "5 

Q  "6"?  "17 

•2408 

—    XU72 

ii     i   1  1  '4 

8-4 

6 

•905 

'"345 

-    *I62 

920 

'547 

49  1301 

Groombridge  920.... 

7-9* 

I 

j*  j*-*  y/ 

51  4I-I7 

3 

•0254 

"j/  • 
-    -OOO2 

40  17  547 

3 

•891 

0-641 

4    *Il6 

903.  The  Groombridge  place  seems  to  be  discordant,  and  has  not  been  used  in  deriving  the  proper  motion. 
910.   l,imits  of  magnitude  are  3-0  »nd  4-5  :  period  irregular. 
919.  This  is  the  principal  star  of  the  pair  2  634. 

2  K 


CATALOGUE  OF  CIRCUMPOLAE  STARS  FOR  1810-0, 


r"-" 

S 

No. 

.5-^ 

in  Greenwi 
latalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

a* 

a 
1 

of  Spectra 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
i8io"o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810  o. 

Mean 
Date 
1800+ 

No. 
of 

Obs. 

Annual 
Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o"  & 

<_> 

S 

® 

\  % 

H 

O 

h     m     s 

8 

8 

B 

o        /      /' 

„ 

„ 

921 

696 

1548 

51       IO24 

9  AururiE 

4'9 

I 

4  51  49'72 

ii'l 

6 

+        4-6686 

+       '0272 

—     '0034 

38    40    13-6 

1  1  -I 

6 

-   5'879    +    "654 

+  -168 

922 

'SSI 

51       1027 

Groombridge  922.... 

8-2* 

52     9450 

1  1  -I 

2 

4-675I 

•0271 

-     'OOO7 

38  34    9'6 

ii'i 

2 

•851          -655 

-    -002 

923 

1550 

49  •I3O5 

Groombridge  923.... 

8-3* 

I 

52  1378 

13-1 

2 

4^777 

•0252 

-     '0051* 

40  20    i  -5 

13-1 

2 

•845       0-641 

+  -oi8*j 

924 

1575 

74     238 

Groombridge  924  — 

7'3 

53    272 

14-1 

4 

7-6232 

•1247 

+    -0046 

15  42  44  -3 

14-1 

4 

777       1-067 

+  '058  1 

925 

700 

1554 

41      IO58 

10  Auri(*<e    77 

7'7 

] 

51  12*67 

7'O 

t 

4'l8ll 

"OI7Q 

+   '0019 

49    2  io'5 

IO'1 

77 

764       0-587 

+  '076  I 

926 

jjt 
1555 

42     II7O 

Piazzi  IV.  284  .  .. 

J  J 
6'2 

II 

jj        v/ 

4  51  1  6  "7  1 

/ 
I2'O 

j 

c 

+     4*2615 

*  /  y 

+       'OI92 

+  '0007 

47    5  557 

12  "O 

i 

-   5757    +   '598 

+  -ooi  1 

927 

1564 

53    858 

Groombridge  927  

8-0* 

I 

t  jj  t\j  f  i 

54  50-44 

I2'O 

j 
4 

]         *t  *,\J  1  J 

4-8024 

•0287 

+   *ooi8 

36  33  10*7 

12*0 

j 
4 

•627       0-675 

928 

848* 

73    280 

Groombridge  928.  .  . 

5-8 

1 

5453-9I 

II  *O 

6 

7-2764 

•1061 

+  '0004 

16  58  29-1 

II'O 

6 

•622           I'O2I 

+  -039  1 

929 

1563 

52    928 

Groombridge  929  

8-6* 

5453-84 

14*1 

3 

47162 

•0269 

-   '0016 

37  57  53-3 

I4-I 

3 

•622          0*663 

-     *02O  I 

93° 

703 

843* 

62    734 

14  Camelopardi  

6-4 

1 

55  53-4I 

8'i 

6 

5-5336 

•0454 

-   "0043 

27  33  427 

8-1 

6 

"539       0778 

-    -009  j 

93  1 

1605 

78    183 

Groombridge  931.... 

6-8 

II 

4  56  26-96 

II'O 

6 

+    9-2228 

+     -1984 

+  '0056 

ii  48  34-0 

II'O 

6 

-   5-491   +  1-296 

024 

932 

1572 

46        97O 

Piazzi  IV.  294  . 

c-6 

II 

,g  TC/4C 

I2'5 

7 

4-4-167 

"02  1  1 

+   '0043 

43  '7  '5  "4 

12  '5 

7 

•480       0-624 

+  -150  1 

933 

1574 

53    864 

Groombridge  933.  ... 

J   ** 

II 

56  40-66 

I2'0 

/ 

4 

t  *+,>"/ 

4-7907 

•0277 

+  '0027 

36  48  10-5 

12*0 

4 

•472         -675 

-    *OIO  1 

934 

'577 

46    972 

Piazzi  IV.  301  

8-2* 

I 

57  35-54 

127 

3 

4-4373 

•0208 

+    '0010 

43  l8  39'8 

127 

3 

'395         -626 

-    '012  1 

935 

1579 

42  ii97 

Groombridge  935.  ... 

s-r 

5835-5I 

I3-2 

2 

4-2383 

-0173 

+    'OOO2 

47  51     '7 

I3-2 

2 

•310         -598 

+    '001   1 

936 

1583 

46    977 

Groombridge  936.  ... 

8-5* 

459    2-40 

13  I 

3 

+   4-4360 

+      -0203 

-  -0004 

43  23  16*9 

13-1 

3 

-   5-274  +  0-627 

+      I25 

937 

49°t 

78     187 

Piazzi  IV.  311  . 

6'8 

II 

59  1  1  *8o 

1  1  *O 

6 

9'IQI  ••* 

•1877 

+   '0059 

II    54  2V1 

11*0 

6 

-260       i  "296 

+  *o8o  1 

938 

1586 

53    872 

Piazzi  IV.  315  

6-1 

I 

59  31  '12 

c 

•*  71  J 
4'7825 

*  /  / 
•0263 

+   '0025 

j^      j  j 

37     i  41-3 

5 

•233       0-676 

•006  1 

939 

1584 

46    979 

Groombridge  939.... 

7-9* 

I 

59  42-07 

13*0 

j 
4 

4-4429 

•0203 

-   '0005 

43  '5  59-4 

13*0 

4 

•217         -628 

+    015 

94° 

719 

1585 

38  1063 

ii  Aurigae  ju 

4"7 

I 

5    O  26'55 

1  1  "I 

6 

4  "0897 

•0147 

-    'oo  1  3 

51  45  16-3 

II  *I 

6 

•154         '579 

+  -069  I 

941 

1591 

42    1212 

Groombridge  941.... 

8-4* 

J          *J        nv      JJ 

5    i  "'94 

13-2 

2 

+    4-2431 

+      -0167 

-  -0004 

47  49  107 

13*2 

2 

-   5'o9o 

+     "601 

004 

942 

1592 

42    1215 

Groombridge  942  

8-4* 

i  3275 

13-1 

2 

4*2461 

•0167 

-    'OOII 

47  45  35'i 

13-1 

2 

•06  1 

•602 

+  '017  1 

943 

1596 

42    1221 

Groombridge  943.  .  .  . 

7'9* 

2     2-29 

13-1 

2 

4-2490 

•0166 

-    'OOII 

47  42  147 

•3'1 

2 

5*020 

0-602 

+  -051  1 

944 

1691 

85         80 

Groom  bridge  944  

6-ot 

II 

2  18-61 

7-3 

5 

18-0296 

•9202 

+   -0006 

4  56  54'9 

7'3 

5 

4-996 

2-548 

-  -on  1 

945       72i 

1601 

46      989 

12  Auri^se 

6-q 

I 

2  24*IO 

9't 

6 

4-4210 

"0190 

--    'OOO2 

4?   48    56"5          Q'l 

5 

•988 

0-627 

-  -006  1 

w  y 

1 

•tj   t"   j"  j 

946 

722 

1603 

45  I077 

13  Auriga}  o 

O"2 

II 

5     2  (40) 

-f-    4  '4029 

+     -0186 

+  -0079* 

44  I2  357 

10  -3 

86 

-  4*966 

+     -624 

+  -429  1 

947 

1602 

42  1227 

Groombridge  947.  . 

7-8 

2  40-97 

13-1 

2 

4-2593 

•0165 

-   -0027 

47  28  29-2 

13-1 

2 

•965 

0-604 

+  -009  1 

948 

1624 

74    241 

Groombridge  948.  .  .  . 

7-2 

I 

259-87 

14-1 

5 

7-6978 

•1084 

+  -0034 

15  38  59'4 

14-1 

5 

•938 

1-090 

-  -041  1 

949 

1604 

42  1228 

Groombridge  949.  ... 

7-8* 

3    2-36 

'3'1 

2 

4-2561 

'0164 

-  -0053* 

47  33  47'6 

13-1 

2 

'935 

0-604 

-  -005*1 

950 

1611 

57     874 

15  Camelopardi  

6-2 

I 

3    6-46 

IO-, 

6 

5-'37i 

•0315 

+  -0026 

32     6  167 

10*1 

6 

•929 

728 

+  -029 

951 

1608 

42  1231 

Groombridge  951.... 

8*4* 

5    322-00 

13*1 

2 

+    4-2571 

+     "0164 

-  -ooiS* 

47  32  59'6 

•3-1 

2 

-  4-907 

+  0*604 

-f  -040 

952 

1629 

74    242 

Groombridge  952.... 

6-9 

I 

4    3'  4& 

14-1 

5 

7-6287 

•1036 

+  -0077 

15  53  3i  "3 

14*1 

5 

•847 

I  -082 

+  -009 

953 

1614 

42  1239 

Groombridge  953.... 

5'8 

II 

4  42-52 

I2'8 

7 

4-2639 

•0160 

+  '0030 

47  25  43'5 

12-8 

7 

•792 

0-606 

+    *02I 

954 

731 

1617 

39  1248 

15  Aurigse  A 

-4'Q 

II 

5  47"45 

8'i 

P 

4-1586 

'0144 

+   '0454 

50    5     2-8 

8-1        5 

701 

•592 

+    "654 

955 

1618 

44  "70 

Groombridge  955.... 

T^  y 

67 

6  1573 

5 

Uf      t  JUW 

4-3364 

•0166 

+    'OOOI 

45  47  19-6 

12-1        5 

•660 

0-617 

+  -006 

956 

1721 

85      81 

Groombridge  956.... 

8-ot 

II 

5    6  24-43 

9-6 

6 

+  18-4852 

+     -9025 

-  -0048 

4  49  27-2 

9-6 

6 

-   4-649 

+  2-624 

-  -005 

957 

1620 

46    998 

Groombridge  957.  ... 

6-5 

I 

6  29-96 

I  I  'I 

5 

4-4541 

•0181 

+  -0006 

43  '4  55  '5 

ii'i 

5 

'640 

0-634 

+  '004 

958 

735 

1626 

57    879 

16  Camelopardi  

5*2 

I 

71  i  -40 

9*T 

6 

5'IO24 

•0287 

+    'OO22 

32  39  267 

9*1 

6 

'579 

727 

+  '069 

959 

740 

497t 

41  1162 

20  Auri^se.     .         p 

j  • 

I 

••  j  t^* 

8  22  '49 

* 

107 

6 

4-2284 

•0146 

+    'OOOI 

48  23  59-2 

107 

6 

•481 

•603 

+  -031 

960 

1642 

53    9°6 

Groom  bridge  960  

8-5* 

I 

12     2-96 

13-1 

2 

4^329 

•0217 

-  -0034 

36  35  37-5 

13-1 

2 

•166 

•691 

+  -008 

957.  This  is  the  principal  star  of  the  pair  2  681. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 


No. 

"£;A 

s  ™_ 

No.  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  KA.MK. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  R.A. 
l8iox>. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h    m    s 

s 

B 

8 

0           /        1, 

„ 

„ 

H 

961 

745 

1651 

62    759 

1  7  Camelopardi  

5'7 

II 

5  12  1575 

.0-1 

3 

+    5-6267 

+         '0356 

-   '0017 

27    6  39-3 

lO'I 

6 

-  4-148 

+  0-805 

-    'OOI 

962 

1667 

74    249 

Groombridge  962  — 

7"o 

12  2O'52 

14-1 

5 

7-6833 

'0895 

+  -0139 

15  50  16-4 

"4  i 

5 

•141 

1-098 

+    -112 

963 

1648 

48  1273 

Groombridge  963.... 

67 

II 

13  3'  -68 

n-o 

5 

4-5282 

•OI70 

+  -0013 

4«  57    7'i 

II'O 

5 

•039 

0-649 

+    -034 

964 

1649 

48  1274 

Groombridge  964.... 

7'2 

'3  34-<>4 

II'O 

5 

4-5362 

•OI7O 

-  -0018 

41  47  55  -8 

II'O 

5 

4-036 

•650 

•007 

965 

1650 

43  "272 

Groombridge  965  

6'8 

1 

'3  5974 

.2'. 

4 

4-3011 

-OI4O 

+  '0013 

46  48  42*4 

I2-I 

4 

3-999 

0-617 

+    'OIO 

966 

1680 

74    252 

Groombridge  966.  .  .  . 

6-5 

II 

5  14  24-20 

9'i 

4 

+    7  -9266 

+         '0934 

-  '0017 

15    6  31-0 

9'. 

6 

-   3-965 

+  1-135 

-  -005 

967 

1656 

53    912 

Groombridge  967.... 

7'2 

I 

"4  33-56 

13-1 

5 

4-8273 

•0205 

-  '0047 

36  44  32-2 

13". 

S 

•951 

0^692 

-  -023 

968 

1661 

53    9'5 

Groombridge  968.  .  .  . 

8'2* 

I 

15  28-22 

'3'1 

2 

4-8118 

•O2OO 

-  -0018* 

37    o  23-5 

>3". 

2 

•873 

'690 

+  '016 

969 

1659 

42  1298 

Groombridge  969.... 

6-8 

II 

15  29-56 

I2'I 

5 

4-2566 

•0131 

+  -0056 

47  54     5'2 

I2-I 

5 

•87. 

o'6u 

+  -032 

970 

1684 

74    254 

Groombridge  970.  ... 

8-6t 

.532-8. 

I4-I 

3 

7-6810 

•083. 

+  -0090 

15  53  19-2 

14-1 

3 

•866 

I  -10. 

-  -004 

971 

1662 

53    9'7 

Groombridge  971.... 

8-4* 

5  "5  52-38 

.3-. 

3 

+    4-8244 

+        '0199 

-    -OO22 

36  49    2-4 

I3-. 

3 

-   3-839 

+  0-692 

-  -022 

972 

1664 

51  1076 

Groombridge  972  

77 

16  13-28 

II'I 

i 

4-6992 

•Ol8o 

-  -oooi 

38  52  57-9 

ii'i 

5 

•809 

•^75 

+  -016 

973 

759 

907* 

57    889 

1  8  Camelopardi  

6-5 

II 

16  18-81 

lO'I 

6 

5-0984 

•0237 

+    -OI45 

32  55  50-8 

10-1 

6 

•800 

•732 

+  -218 

974 

1671 

50  1184 

Groombridge  974  

7-6 

16  59-9I 

1  1  '2 

5 

4-6857 

•0177 

+    -0004 

39    8    6-. 

II  '2 

5 

•742 

•673 

+  -005 

975 

1672 

51  1080 

Groombridge  975  

7'9 

17    1-44 

II'I 

4 

4-6978 

•0178 

+    -OOI2 

38  55  31-8 

II'I 

4 

•740 

•675 

-  -009 

976 

1669 

39  '321 

Groombridge  976.  ... 

8-0* 

II 

5  '7  2572 

.3'. 

2 

+    4-1608 

+     '01.6 

+    "0040 

50  20    87 

.3". 

2 

-  3704 

+     -598 

+  -026 

977 

1670 

39  1322 

Groombridge  977  

6-3 

II 

17  32-54 

"3'1 

5 

4-1608 

•0116 

-    -OO05 

50  20  12-8 

13-1 

5 

•694 

•598 

+  "036 

978 

"6751 
I676J 

49  1364 

Groombridge  978.... 

6-S 

II 

17  45-04 

I2'I 

5 

4-5959 

•0162 

-    -0030* 

40  45  56-3 

.2-1 

5 

•677 

•66  1 

+  -030* 

979 

1673 

39  1326 

Groombridge  979.... 

7-3* 

.7  48-99 

I3'I 

2 

4-1691 

•O..6 

-    -0039 

50    7  52-1 

.3-. 

2 

•671 

'599 

+  -040 

980 

1677 

38  H93 

Groombridge  980.... 

7-2* 

18  25-04 

II'I 

4 

4*1046 

•0.09 

+    'OOI4 

51  50  21  '8 

II'I 

4 

•620 

0-590 

+  -049 

981 

1704 

73    298 

Groombridge  981.  ... 

6-8 

I 

5  1842-85 

14-. 

4 

+    7-6146 

+     '0755 

+    '0046 

•6    8  55-5 

I4-I 

4 

-  3-594 

+  1-094 

-  '003 

982 

77° 

1689 

64    536 

19  Camelopardi  

5  "9 

j 

18  5375 

O'l 

g 

-C'7703 

'O112 

+    'OOOI 

2  C    CO    1  8  '7 

O'l 

6 

"579 

0-830 

+  '076 

9^3 

1682 

41  1218 

Groombridge  983  

6-3 

I 

19  58-44 

y  * 
.27 

6 

J  /  /    J 
4-2550 

"jj 
•OII9 

-  '0009 

j    jy    AW  / 
48      2   38-8 

y 
127 

6 

ji  y 

•486 

•6.3 

-    'OO2 

984 

1697 

54    9'4 

,Piazzi  V.  117  

6-0 

II 

21     0-42 

I2'I 

6 

4-9042 

•0187 

+  '0024 

35  42  S3'. 

I2'I 

6 

•397 

•706 

+    'OOI 

985 

777 

1701 

56  1041 

20  Camelopardi  

7'5 

21  24-08 

9-i 

6 

5-05.4 

•O2O5 

+  -0019 

33  39    9'2 

9". 

6 

•363 

0728 

+    -OO2 

986 

74    257 

Groombridge  986.  ... 

7'3 

II 

521  24-51 

,4-, 

4 

+      7-8247 

+        '0760 

+  -0464 

15  30    i  -8 

14-1 

4 

-  3-363 

+  1-126 

+  -173 

987 

1700 

47  1178 

Groombridge  987.... 

6-1 

I 

21  55-82 

II'I 

5 

4-5141 

•0.39 

+  -0025 

42  25  33-9 

1  1  -I 

6 

•3.7 

0-651 

+  '009 

988 

782 

1715 

61     806 

21  Camelopardi  

6-7 

I 

2253^3 

lO'I 

7 

S'5344 

'0263 

-    'OOII 

28  10  55-1 

lO'I 

6 

•233 

798 

-  '014 

989 

785 

933* 

56  1044 

22  Camelopardi  

6-9 

II 

23     3'56 

9-1 

6 

5-0453 

•0195 

+  -0034 

33  45  57'8 

9-1 

6 

•219 

728 

+  '141 

1    990 

1709 

51  1094 

Groombridge  990  

7-8* 

23  23-93 

ii'i 

4 

47193 

•0155 

-  -0580 

38  41  39*4 

II'I 

4 

•190 

•68  1 

-  -113 

1    99' 

40  1346 

Groombridge  991.... 

6-1 

5  23  36-55 

.27 

6 

+      4-1808 

+      'OIO3 

+  '0005 

49  57  I5'4 

127 

6 

-  3-171 

+   -604 

+  '009 

992 

1708 

38  1226 

Groombridge  992.  ... 

7'4* 

235I-57 

"3-1 

4 

4-1IO6 

•0096 

-  -0066 

51  47  33". 

'3'1 

4 

•150 

o'593 

+  -033 

993 

I74S 

75    236 

Groombridge  993  

7-8 

I 

24  14-40 

.4-1 

4 

8-2203 

•0805 

+  -0053 

14  23   2O'I 

14-1 

3 

•118 

1-185 

+  -017 

994 

1716 

49  1381 

Groombridge  994  

7'i 

24  i8'93 

I2-I 

5 

4-6062 

•0.40 

+  -0042 

40  42   SI'. 

I2-I 

5 

3-111 

0-665 

•ooo 

I    995 

95°* 

53    934 

Piazzi  V.  146  ..  . 

6-4 

" 

25  56-26 

II'I 

6 

4-8510 

•0159 

+  -0008 

36   36  47-0 

II'I 

6 

2-97. 

701 

+  -51. 

996 

1724 

38  1239 

Groombridge  996  

8-4* 

5  26  1073 

I3-I 

i 

+      4-.203 

+      -0092 

-   '0015 

5'  34  33'9 

.3'. 

i 

-   2-949 

+   -596 

•Oil 

997 

1725 

38  1241 

Gioombridge  997  SJ2* 

26  21-54 

I3-I 

i 

4-1189 

0092 

-  -0033 

Si  37    2-3 

'3'i 

i 

"933 

•596 

+    -022 

998 

1726 

43  1325 

Groombridge  998.  ...  7-1 

26  21-92 

127 

6 

4-3I35 

•OI07 

+  -ooii 

46  47  487 

127 

6 

"933 

•624 

+    '045 

999 

795 

957* 

61     816 

23  Camelopardi  6*4 

II 

26  41-41 

9-2 

6 

S'4933 

•0232 

-  -0003 

28  38  12-0 

9'2 

S 

•905 

•794 

+    'OI5 

1000 

1728 

43  1327 

Groombridge  I  ooo  .  .  8  •  2  * 

26  42-23 

13-0 

3 

4-3'70 

•OIO7 

+  -0017 

46  43  '5'4 

13-0 

3 

•904 

•624 

+    '034 

978.  This  is  a  close  double,  and  forms  the  pair  S  718  :  components  7-2  and  7 '2.     It  has  been  assumed  that  Groombridge  observed  the  mean  of  the  two. 
986.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1897. 
991.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 


CATALOGUE  OF  CIRCUMPOLAE  STABS  FOR  18100, 
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No. 
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Mean 
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Date 
1800+ 

No. 
of 
Obs. 
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Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O      !— 

RS 

d 
fc 

J? 

0 

h     m     B 

9                            8 

s 

O           1        It 

// 

„ 

„ 

IOOI 

1756 

75    237 

Groombridge  loot  .. 

8-5* 

5  26  42  -64 

14-1 

2 

+    8-2917 

+     -0765 

+   -0070 

14    13    197 

14-1 

2 

-    2-903 

+  1-198 

+  -048 

1002 

1737 

54    928 

Groombridge  1002.. 

8-4* 

26  54-84 

in 

I 

4-9413 

•0164 

+  '0007 

35  '7     37 

in 

J 

•886 

0715 

-   -002* 

1003 

797 

.1738 

56  1050 

24  CameloparJi  

6-2 

II 

2655-83 

io-i 

6 

5-0678 

0-0178 

+   -0016 

33  32    7'5 

io-i 

6 

•885 

0733 

-   "036 

1004 

1876 

86      79 

GroombriJge  1004.. 

7-ot 

11 

28     7-3I 

7'5 

5 

26  -2952 

1-1654 

+    '02O2 

3  '5  49'8 

7-6 

6 

•782 

3798 

+  -086 

IOO5 

808 

1742 

54     932 

25  Camelopardi  

6-8 

I 

28  1670 

10-8 

6 

4-9456 

0-0158 

+  -ooi  i 

35  '4  397 

10-8 

6 

•767 

0716 

+  -013 

1006 

1740 

38  1250 

GroombriJge  1006  .. 

8-3* 

5  28  29-44 

13-2 

3 

+    4-1087 

+     -0087 

-  '0029 

51  55  36-0 

13-2 

3 

-   2750 

+     "595 

-   -008 

lOO? 

1744 

44  1270 

Groombridge  1007  .. 

77 

I 

29    5'49 

12  "O 

4 

4-3843 

"0104 

+    'O002 

45  T5  3°-8 

I2'0 

4 

•698 

•635 

+  -oio 

1008 

1741 

38  1258 

Groombridge  1008.. 

8-i* 

29  17-02 

I3-2 

3 

4-1097 

•0084 

-    '0015 

51  54  49'8 

13*2 

3 

•68  1 

'595 

-  -016 

1009 

1750 

47  1189 

Groombridge  1009.. 

7'4 

29  29-02 

1  1  '2 

5 

4-5229 

•0114 

•oooo 

42  23  34-6 

1  1  '2 

5 

•663 

•655 

+  -017 

1010 

1749 

41  1256 

Groombridge  1010. 

67 

II 

2944-31 

in 

4 

4-2477 

•0093 

+    -0054 

48  24  24-8 

II'I 

5 

'641 

•615 

+  -103 

IOII 

1747 

38  1261 

Groombridge  ion.. 

7-2 

52945-48 

13-' 

3 

+    4-1101 

+     -0083 

-    '0005 

51  54  39'6 

13*1 

4 

-   2-640 

+   "595 

-  -008 

IOI2 

1752 

38  1267 

Groombridge  1012.. 

8-6* 

30  28-56 

13*2 

i 

4-1064 

•0081 

+    -0004* 

52     i   18-7 

13-2 

i 

•576 

'595 

+  -050 

1013 

811 

969* 

56  1058 

26  Camelopardi  

6-1 

I 

30  30-32 

7'9 

5 

5-0387 

•0157 

+    '0026 

33  58  49'8 

7'8 

6 

'574 

•730 

+  -056 

1014 

1753 

43  1338 

Groombridge  1014.. 

77 

3°  33-46 

13-1 

2 

4-3275 

•0096 

•oooo 

46  32  48-3 

13-1 

2 

•57i 

•627 

+  '027 

1015 

812 

970* 

56  1059 

28  Camelopardi  

6-3 

I 

3043-07 

IO'I 

6 

5-1002 

•0163 

+  -0007 

33  i°  21-2 

lO'I 

6 

'555 

'739 

+    '021 

1016 

815 

543t 

49  '398 

5*6 

I 

531  11-46 

9  'i 
* 

6 

+    4-6370 

+     -oi  18 

+  -0003 

40  16  21  '3 

9-1 

6 

-   2-516 

+     -672 

+    -008 

1017 

1758 

51  mi 

Groombridge  1017  .. 

J 

o*'j 

II 

3T  58-92 

1  1  '2 

5 

47354 

•0123 

-   -0024 

38  34  18-2 

5 

•446 

•687 

+    -028 

1018 

1760 

42  1396 

Groombridge  1018  .. 

6-4 

II 

33  38-97 

1  1  'I 

5 

4-2859 

•0085 

+  -0014 

47  33  323 

1  1  -i 

5 

•301 

•622 

+    -079 

1019 

•763 

46   IQ52 

Groombridge  1019.. 

7'i 

34    2-32 

II'I 

3 

4-4779 

•0097 

+  '0006 

43  21  52-3 

ii'i 

3 

•268 

•650 

+    'Oil 

IO2O 

821 

1768 

56  1065 

29  Camelopardi  

6-4 

I 

IO*I 

6 

5-1049 

•0143 

-  '0014 

33    9  42-5 

IO'I 

5 

•238 

74' 

-     -004 

IO2I 

1767 

51  1114 

Groombridge  1021  .. 

*•   *T 

8-1* 

5  3449-66 

1  1  -2 

2 

+    47297 

+     -oi  1  1 

-   -o°35 

38  42  31-8 

II  '2 

2 

-   2-198 

+   -687 

+    'OIO* 

IO22 

825 

981* 

58  863 

30  Camelopardi  

6-1 

I 

35  33  '°6 

9'I 

6 

5*2745 

•0152 

+  -0003 

31     6  317 

9'I 

6 

•136 

•766 

+  '040 

IO23 

827 

1769 

39  1416 

28  Aurigse    

6-q 

I 

,-      . 

IO'I 

6 

4-1653 

•0073 

—  '0004 

50  32  49-0 

IO'I 

6 

•127 

•605 

+  -024 

LW*.  J 
IO24 

1772 

51  1117 

Groombridge  1024.. 

V    y 

6-4 

II 

3551*17 

1  1  "I 

6 

47393 

•0108 

+  '0162 

38  33  36-8 

1  1  'I 

6 

•no 

•688 

+  -031 

IO2"; 

829 

978* 

39  1418 

29  Auri<r<e     .         T 

4" 

II 

36    o'88 

7  '6 

6 

4-1520 

•0072 

-  '0003 

50  53  527 

77 

7 

•095 

•603 

+    'Oil 

J 

1026 

1775 

43  1362 

Groombridge  1026.. 

7'5 

I 

5  3649-57 

/   w 

II'I 

4 

+    4*353° 

+     -0080 

-    '0020 

46    3  5o:i 

in 

4 

+   '633 

-    -021 

1027 

831 

1779  '  59    920 

31  Camelopardi  

5"i 

I 

37  57-50 

8-1 

6 

5-3606 

•0144 

-    '001  1 

30  10  23-9 

8-1 

6 

1-926 

779 

+    -015 

1028 

840 

1777    39  1429 

4'2 

II 

g  j    g 

7-8 

4-1521 

•0065 

-    '0001 

5°  55  "7  "3 

7  "9 

6 

•894 

•604 

-    'OI2 

1029 

838 

989*  <•;    1027 

30  Auri^se  £ 

4-8 

I 

38  55  "9° 

/ 

9'i 

6 

5-0193 

•0114 

-     'OOig 

34  21  16-0 

9-1 

6 

•841 

0730 

-    -005 

1030 

1800 

'75     247 

Groombridge  1030  .. 

t  ** 

67 

II 

38  58-56 

6 

8-2390 

•0473 

+    -0042 

14  26  59-4 

1  1  -i 

6 

•837 

1-197 

+    "023 

1031 

1809 

73    3'1 

Groombridge  1031  .. 

7'3 

II 

5  4048-99 

I2-I 

4 

+    77091 

+     -0359 

-    -0053 

16     i  49-1 

I2-I 

4 

-    1-677 

+  I-I2I 

+    -048 

1032 

1796 

66    419 

Piazzi  V.  246  

6-q 

I 

41    6*85 

1  1  *2 

6 

6  -2070 

•0192 

+    -0013 

23     i  32-6 

1  1  '2 

6 

•651 

0-903 

+    -041 

1033 

1789 

55  1028 

Groombridge  1033.. 

J 

7'0 

41    8-16 

5 

5*0397 

•0104 

+    -0044 

34     5  SI'S 

I2-I 

5 

•649 

733 

+    -090 

1034 

1788 

51  1128 

Groombridge  1034  .. 

6-5 

I 

41    8-84 

io-i 

6 

47618 

•0088 

-    -0023 

38  14  52-0 

lO'I 

6 

•648 

•693 

+    -014 

1035 

563t 

55  1032 

Piazzi  V.  248  

7'I 

I 

41  45*65 

O'Q 

8 

5-0186 

•0099 

+    -0049 

34  23  28-2 

9'9 

8 

"594 

730 

-    'OIO 

1036 

'794 

55  1033 

Groombridge  1036  .. 

8-0* 

5  42  14-29 

y  y 
I2'O 

2 

+     5*0378 

+     -0099 

+    -0015 

34     8     4-8 

I2'0 

2 

-   1*554 

+   733 

+  •074 

1037 

1791 

41  1304 

Groombridge  1037  .. 

6-5 

II 

42  30-37 

1  1  "I 

5 

4-2414 

•0059 

-    '00l6 

48  43  30-9 

in 

5 

•530 

•618 

+  '024 

1038 

1807 

66    420 

Piazzi  V.  253  

6-9* 

42  38-08 

1  1  "2 

6 

6-1921 

•0176 

+    'OOOI 

23     8     5-6 

1  1  '2 

5 

•519 

•901 

-  -ooi 

1039 

'797 

45  1205 

Groombridge  1039.. 

6-6 

43  32-02 

3 

4H455 

•0064 

-  -0009 

44     8  29-6 

13-2 

3 

•440 

•647 

+  -016 

1040 

852 

1802 

54       Q7O 

33  Aurigie.     .        5 

A'Q 

II 

-,.-2 

7'I 

4-9243 

•0084 

+  '0093 

35  44  48-0 

10-3 

40 

•409 

717 

+  *I34 

f   \S 

1002.   The  GroombriJge  N.P.D.  seems  to  be  discordant,  and  has  not  been  used  in  deriving  the  proper  motion. 

FROM  OBSERVATIONS  MADK  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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1810-0. 

Annual 
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Motion 

A- 

K 

P 

o 

h     m     i 

§ 

( 

O           1        II 

it 

„ 

„ 

1041 

85' 

1803 

55  1036 

34  Camelopardi  

6-4 

I 

5  43  55  56 

9-1 

6 

4-     4-9967 

+     -0088 

+  -0004 

34  42  43  'l 

9"' 

6 

-   1-406 

+   -728 

+  -096 

1042 

1798 

45  '209 

Uroombridge  1042  .. 

8-i* 

44   0-34 

13-0 

2 

4-4083 

•0061 

+  -0006 

44  55  52'4 

13-0 

2 

'399 

•642 

+  '015 

j     , 

g. 

1804 

54    97' 

Bradley  854  ... 

6-2 

44    7-88 

lO'I 

4'Q422 

•0084 

4-    'OO24 

-ic   2Q    I7'O 

IO'I 

C 

•388 

•720 

+    "O72 

1044 

AUW-T 

1808 

54    973 

Groombridge  1044.. 

8-1* 

t*r      /   *•"•* 

44  23-48 

16-1 

4 

*»  y-fr*-* 

4'93'7 

•0082 

-r     w*«f 
-     "0013 

J  J        7        1 

35  38  3S« 

16-1 

J 

4 

•366 

7.8 

-    -014 

1045 

1811 

56  1083 

Groombridge  1045.. 

7-6 

4423-66 

1  1  '2 

2 

5-1169 

•0092 

-     -0038 

33    6  39-5 

I  I  -2 

2 

•364 

745 

4-    -009 

1046 

1805 

49  1428 

Groombridge  1046.. 

6-1 

II 

5  44  36-53 

I4-I 

S 

+    4-6548 

+     -0070 

+    -OOO4 

40    6  43-1 

I4-I 

5 

-    i'34S 

+   '678 

+    -O22 

1047 

1806 

45    1212 

Groombridge  1047.. 

7-5' 

44  54*26 

13-2 

3 

4H445 

•0060 

-     "0017 

44  10  24-6 

I3-2 

3 

•321 

•648 

-  x>i6 

1048 

1813 

5'   "39 

Groombridge  1048.. 

6-6 

I 

45  "'40 

I4-2 

5 

47219 

•0070 

+    -0035 

S8  57    4'4 

I4-2 

5 

•296 

•688 

+  -026 

1049 

1826 

66    423 

Groombridge  1049.. 

8-3* 

45  14*22 

1  1  -2 

i 

6-2029 

•0151 

+    -0038 

23    4  4I-9 

M'2 

i 

•291 

•903 

+  -013* 

IO"O 

8  to 

1812 

44    I  328 

\-iAuri'';!'               fi 

2*1 

¥ 

AC    3C*Q6 

7  "O 

4*4016 

'0056 

—     "0076 

45       S    1  2  *2 

10-8 

41 

•260 

•641 

4-  "008 

**jy 

.,  t    *  j*" 

45  1217 

35  Auriga;  T 

4'7 

Tj   JJ    7^ 

1  41  <\o**n 

/  v 
IO'4 

1  1 

—    "OOI4 

44       ^   44  *O 

IO'4 

*T* 
II 

+   '648 

4-    "007 

1052 

iSiS 

49  H32 

Groombridge  1052.. 

T    / 

8-1* 

J     T^J      J            JJ 

45  52-04 

4\^    If 
I4-I 

3 

4-6588 

•0065 

Wltf 

+  -0026 

4-T1       j    T-T-  ** 

40    3    3'3 

»w  t 

14-1 

3 

•236 

•679 

+    'O20 

JQ53 

1820 

51   1141 

Groombridge  1053  .. 

8-2* 

45  55-45 

14-2 

2 

47229 

•0067 

+  -0007 

38  56  26-8 

14-2 

2 

•232 

•588 

4-  -oi  6" 

1054 

1817 

44  '33' 

Groombridge  1054.. 

8-6* 

46    8-38 

I3-0 

2 

4-4039 

•0055 

+  -0019 

45    2  33  •' 

13-0 

2 

•213 

•642 

+  -080 

1055 

1821 

44  '332 

Groombridge  1055.. 

6-4 

11 

46  25-68 

'3-' 

5 

4-3858 

•0054 

-  -0037 

45  26  10-9 

13-' 

5 

•187 

•639 

4-   -043 

IOC6 

86  1 

1822 

47   1227 

•16  Aurisrae 

•••8 

j 

C  46  77-86 

iryc 

6 

-4-       "OOHQ 

4-    '0014 

42      7    74  'O 

in'C 

6 

-       I'I7-? 

+   -667 

4-    'OOI 

*u^v 
'057 

1828 

56  1086 

Groombridge  1057  .. 

J  ** 

6-6 

j  *rv  jj  <~n* 

4649-26 

ftW    J 

1  1  -2 

6 

5-1267 

-r        '•-""•jy 

•0079 

+  '0015 

•»*      /    Jt  v 

33    o    97 

»V    J 

1  1  -2 

6 

*       /  J 

"'53 

w~rj 

'747 

+  -038 

105S 

1825 

45  1225 

Groombridge  1058.. 

7-9* 

I 

47  18-59 

I3-0 

2 

4-4126 

•0051 

4-  -0007 

44  5«  54'4 

I3-0 

2 

•109 

0-643 

+  -015 

1059 

1848 

76     226 

Groombridge  1059  .  . 

7'8 

II 

47  39-32 

I2T 

3 

8-6381 

•0312 

-  -oooi 

13  29  19-4 

I2T 

3 

•080 

I'258 

-  -004* 

I060 

1830 

49  '44' 

1'iazzi  V.  280  

6-0 

1 

48    2  -92 

1  1  'I 

5 

4-6562 

•0057 

4-  -0032 

40    6  47*0 

IIT 

5 

•045 

0-679 

+  -044 

1061 

1831 

47  1236 

Groombridge  1061  .. 

6-5 

II 

5  48  21-03 

II'O 

5 

+    4-5431 

+    -0052 

+  '0016 

42    12   57-1 

II'O 

5 

-   1-019 

+    '662 

-  -095 

IOJ2 

1835 

63    630 

Groombridge  1062.. 

6-5 

II 

48  28-00 

I4'I 

5 

5743' 

•0097 

-  "0031 

26  33  277 

I4-I 

5 

•009 

•^37 

+  -004 

1063 

1836 

63    631 

Groombridge  1063  .  . 

8-8* 

48  32-42 

14-1 

i 

5735° 

•0096 

+  -0048 

26  37  41-4 

I4-I 

i 

i  '002 

•336 

+  -049* 

1^64 

1832 

47  1237 

Groombridge  1064.. 

7'3 

484271 

1  1  "2 

4 

4'553' 

•0051 

-  -ooi  i 

42     i  36-0 

I  I  -2 

4 

0-987 

•064 

+  -079 

1065 

865 

IO2O* 

43  1421 

Bradley  865  

6'S 

JJ 

4Q     Q  "6  <" 

1  1  'I 

.      . 

"OO44 

4.    *OOI  *i 

46    78    IQ'6 

1  1  *1 

•948 

"672 

4-   "014 

1066 

864 

1833 

51  1146 

35  Camelopardi  

6-3 

J 

*?:#     y  vj 

5  49  25-30 

4 

+  47542 

""t^ 
+       -0054 

T         V*J*  J 

+  -ooio 

*tv    j"    *y  "* 
38    26    17*9 

8-1 

6 

--   0-926 

j 
+   -693 

+  -051 

1067 

868 

575t 

42  1473 

38  Auriga;  

6-i 

JJ 

49  36*28 

9  'i 

4  "11  26 

*OO42 

+    *OOQ7 

47      c    eo'I 

9  -I 

7 

•QIO 

•620 

4-    "I  "*2 

1068 

1838 

45   1235 

Groombridge  1068.. 

7-2 

I 

5°  30-83 

1 
IS'' 

4 

jlXV 

4-4344 

•0042 

-  -ooii 

^/      j   j 

44  25  20-3 

'3-' 

/ 

4 

y 
•830 

7 

•647 

J 

4-   -068 

1069 

'839 

44  '353 

Groombridge  1069.. 

67     II 

5037-09 

I3-0 

4 

4  '373° 

•O040 

+    -0077 

45  44  347 

13-0 

4 

•821 

•638 

4-   -150 

1070 

'843 

45  1^37 

Groombridge  1070.. 

.S-i* 

5'    273 

13-' 

3 

4-4298 

•O041 

-    -OOI5 

44  3'  '3"6 

13-1 

3 

•783 

•646 

4-    -024 

1071 

873 

1023* 

42  1477 

39  Aurigse  .  ... 

5-8 

I 

5  5'  23-61 

9-1 

5 

+    4-3'64 

+       -0037 

-    -OO22 

47     '     7'6 

9-1 

5 

-  0753 

+       "630 

4-    -147 

1  1072 

1846 

48  1339 

Groombridge  1072  .  . 

6-5 

I 

5'  24-24 

13-2 

4 

4*5-^79 

"0042 

-    -OOI4 

41  45  247 

13-2 

4 

752 

•666 

•ooo 

'°73 

1850 

50  1269 

Groombridge  1073.. 

8-4* 

53  10-60 

14-2 

4 

4  '6078 

•0038 

+    -0063 

39  24  36-4 

14-2 

4 

•597 

•685 

+  -073 

1074 

876 

1855 

58    897 

37  Camelopardi...  . 

5'5 

II 

53  13-19 

8-6 

9 

5-2906 

•0049 

+    -0023 

3'     3  29-' 

8-6 

9 

'594 

772 

-  -023 

1  I075 

882 

58ot 

S8  1377 

40  Auriga  

... 

J 

•J7.  2P/7O 

IO'2 

5 

0 

'OO7O 

4    *OO2I 

.j        _2._ 

IO*2 

6 

"t>7O 

•607 

4-   -048 

1076 

875 

1861 

65     5'7 

36  Cumelopardi  

5'5 

JJ 

5  53  43-88 

I2'2 

7 

+    6-0366 

+       '0062 

4-    -0007 

24  '5  S3'6 

'3'3 

12 

31 
-     0'548 

«wj 

+   -880 

4-   -023 

1077 

1852 

41  "357 

Groombridge  1077  .. 

6'3 

II 

5355-5I 

I4-I 

5 

4-2688 

•0030 

+  -oooi 

48    8  28-5 

14-1 

5 

•532                 -623 

4-   -038 

1078 

1851 

4'    1356 

Groombridge  1078.. 

8-3* 

53  56-57 

I3-2 

2 

4*2416            -0029 

-   -ooio 

48  47  42-0 

13-2 

2 

•529                -619 

+   -048 

1079 

879 

1035" 

60     931 

39  Camelopardi 

6-8 

54    2-20 

I5-0 

6 

5-4307        -0047 

-  -0026 

29  31  59-8 

15-0 

6 

•52I 

792 

4-   -032 

1080 

1858 

59    948 

38  Camelopardi  

7-2 

54   432 

II  T 

6 

5-3120        -0044 

-  -0023 

30  49    7-0 

u*i 

6 

•519 

775 

4-  -008 

1049.  The  Groombridge  N.P.D.  seems  to  be  discordant,  and  has  not  been  used  in  deriving  the  proper  motion. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


No. 

ft  •** 

"*  *3 

0    S 

in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

•a 
s 

m 

e  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810  o. 

Annual 
Proper 
Motion. 

few 

o 

a 

O 

h     m     s 

, 

s 

U 

o        i     »      : 

„ 

„ 

1081 

1854 

45  1248 

Groombridge  1081  .. 

7-3 

I 

5  54  16-42 

13-1 

7 

+    4-4343 

+    '0031 

-      'OOI9 

44  26  20-4      13-1 

7 

-  0-502 

+  0-647 

+  -021 

1082 

1885 

73    322 

Groombridge  1082.. 

77t 

544778 

I2-I 

3 

7-4402 

•0088 

+      '0095 

17    o  50-9 

I2'I 

3 

'455 

1-085 

+  '090, 

1083 

1857 

41  1365 

Groombridge  1083.. 

6-4 

54  58-45 

I3-2 

4 

4-2360 

•0026 

-      -0034 

48  56     1-8 

13-2 

4 

"440 

0-618 

+  ^55 

1084 

1866 

57    945 

Groombridge  1084.. 

8-3* 

55  16-46 

I5-2 

2 

5-I334 

•0035 

-      -0002 

32  57  17-6 

15-2 

2 

-414 

"749 

+  *o8i" 

1085 

1879 

66    434 

Groombridge  1085.. 

9-0* 

55  52-66 

I5-I 

2 

6-1033 

•0046 

+    -0047 

23  47  44-6 

15-1 

2 

•360 

•890 

+  -ooi 

1086 

1863 

46  1105 

Groombridge  1086.. 

7-2 

55557-59 

I4-I 

5 

+    4-4936 

+     -0026 

+    '0031 

43  '3  34-i 

14-1 

5 

-  0-353 

+    -655 

+    *02O. 

1087 

1864 

47   1258 

Groombridge  1087.. 

7'9' 

555775 

I4-2 

3 

4-5433 

•0027 

+    'OOO6 

42  14  44-6 

14-2 

3 

•353 

•663 

+  -004 

1088 

1865 

47  I259 

Groombridge  1088.. 

8-6* 

56    0-38 

I5-I 

3 

4  "S'-S^'-J 

•0026 

-    '0048 

42  22  49  '4 

15-1 

3 

•350 

•662 

-    "OH 

1089 

1860 

41  1371 

Groombridge  1089.. 

7'9 

56   4--2S 

I3-2 

i 

4  '243.0 

•0024 

-  -0001 

48  44  33  '8 

13-2 

i 

"344 

•619 

+    '001 

1090 

1882 

66    435 

Groombridge  1090.. 

7-.* 

II 

56  17-04 

I5-0 

5  !        6  -0992 

•0040 

+  -0059 

23  49  277 

15-0 

5 

•325 

•890 

-  -008 

1091 

1884 

66     436 

Groombridge  1091  .. 

9-1* 

5  56  26-31 

15-0 

2 

+    6-0976 

+    -0039 

+  -0096 

23  50     7-7 

15-0 

2 

-  0-312 

+    -889 

+    *02I* 

1092 

1867 

47  1260 

Groombridge  1092.. 

8-0* 

5635-5° 

I5-I 

3 

4'53'5 

•0025 

-  -0059 

42  28  33-3 

15-1 

3 

•299 

•66  1 

+    '044 

1093 

1869 

47  1261 

Groombridge  1093.. 

6-8 

I 

56  51-12 

I4-2 

5 

4-5523 

•0023 

-  -0028 

42    4  22  -5 

14-2 

5 

•276 

•664 

+    -033 

1094 

886 

1872 

48  1352 

41  Aurigse  

C-7 

I 

._    -.2- 

IO'I 

6 

.. 

"OO2  * 

-i-   -0013 

41   15  58*2 

IO*I 

6 

•258 

•670 

4-  "054 

1095 

1881 

59    952 

Groombridge  1095  .. 

J  t 

8-8* 

57  1  1  -2i 

1  1  -2 

2 

S'3'97 

•OO27 

-  -0018 

30  44  20-7 

1  1  '2 

2 

•247 

•776 

+    -025 

1096 

1870 

44  1381 

Groombridgo  1096  .. 

7'5 

557I5-9I 

I3-0 

4 

+    4-4069 

+       'OO22 

-  -0009 

45      I  41-4 

I3-0 

4 

-  0-239 

+    -643 

-    "OOJ 

1097 

i8?5 

41   1383 

Groom  bridge  1097.. 

7-6 

5737-15 

I3-2 

I 

4'2439 

•OO2O 

-    'OOIO* 

48  44  48-4 

I3-2 

I 

•209 

0-619 

+  -017 

1098 

1914 

74    281 

Groombridge  1098  .. 

7-6* 

57  41  -22 

in 

5 

8-0253 

•0045 

+  -0127 

15    6  1.7-9 

II'I 

5 

•203 

1-170 

+  -015 

1099 

1878 

45  1257 

Groombridge  1099  .. 

77* 

57  52-16 

13-1 

2 

4-4110 

'0019 

-   '0038 

44  56  26-2 

I3-I 

2 

•187 

0-644 

+  -035 

IIOO 

1902 

69     371 

'iazzi  V.  335  

4-8      I 

57  54-08 

8-1 

2 

6-6220 

•0029 

-   '0009* 

20  38     9*0 

8-2 

4 

•184 

•966 

+  -117 

IIOI 

1880 

45  I259 

Groombridge  noi  .. 

7-8* 

5  58  18-69 

«31 

2 

+    4-4.17 

+       -0019 

+  -ooii 

44  55  357 

13-1 

2 

-  0-147 

+    -644 

+  -035 

1  102 

888 

1051* 

60  938 

40  Camelopardi  

5-6     II 

58  36-11 

9-2 

6 

5-3904 

•OOI7 

+  -0038 

29  58    0-4 

9-2 

6 

"122 

•786 

+  -035 

1103 

1888 

51  1163 

Groombridge  1  103  .. 

6-2     II 

58  46-00 

14-1 

5 

4-7345 

•OOI? 

-   -0016 

38  47  43-0 

14-1 

5 

•108 

•69- 

+  -058. 

1104 

1889 

52  1046 

Groombridge  1104.. 

7-4* 

58  4977 

I5-5 

6 

47855 

•0017 

-    "OOO2 

37  57  167 

15-5 

6 

'102 

•698 

+  -081  I 

IIO5 

1899 

59    953 

Piazzi  V.  343 

6-8 

CO    T  7  "JA 

1  1  '2 

6 

5"?  TOO 

'OOI  I 

+    'OOI  2 

7Q   44    C4"I 

1  1  '2 

6 

'067 

•776 

+    "O2"  1 

1106 

51  1164 

Groombridge  1106.. 

8-8* 

J7         J     /-T 

5  59  23-06 

I4-O 

2 

j*  jf** 

+  47341 

+     -0013 

-    'OOO6 

J           ^T       _>*T     * 

38  48  7-5 

I4-O 

2 

+    '691 

-  -016  1 

1107 

1894 

44  1396 

Sroombridge  1107.. 

77 

5  59  5379 

I3-2 

2 

4-3984 

•0013 

-    'OOO2 

45   12  52-1 

I3-2 

2 

-       -009 

•642 

+  "027  1 

1108 

1903 

56  iioo 

Groombridge  1108.. 

7'4 

6   o    3-15 

I5-8 

6 

5-1289 

•ooio 

-    '0251 

33     '     5'5 

I5-8 

6 

+       '004 

•748 

+  "'94  1 

1109 

1904 

56  noi 

Groombridge  1109.. 

77 

0  I  I  -02 

I5-8 

6 

5-1126 

•ooio 

'OOOO 

33  '3  35'3 

I5-8 

6 

•016 

•746 

+  -009  j 

IIIO 

1895 

41  1392 

Groombridge  mo.. 

7-0 

I 

o  13-21 

I3-0 

4 

42637 

•0014 

-    -OOI2 

48  16   14-5 

I3-0 

4 

•019 

•622 

-   '017  1 

HI] 

893 

1056* 

6  1     869 

i  Lyncis  

I"*! 

II 

6    o  23*23 

9  "I 

6 

oo 

-f      "0008 

-    "OO27 

28  26  32-5 

9-1 

6 

+  0-034 

+     '808 

ma 

1898 

41  '394 

Sroombridge  1112.. 

J  J 

8-2* 

o  27-61 

1 

'3-' 

3 

4-2542 

•0013 

-    -OO24 

48  29  54  -9 

13-1 

2 

•041 

•621 

+  -oio  1 

1113 

1900 

44  '399 

Groombridge  1113.. 

8-1* 

o  45'6i 

13-2 

i 

4-3907 

+       'OOI2 

+    -0005 

45  22  48-4 

13-2 

I 

•067 

0*640 

-  -009  1 

1114 

1937 

76    240 

Gronmbridge  1114.. 

7-2* 

048-08 

I2-I 

3 

8-4686 

-       -0008 

+    "OOIO 

13  54  55'3 

I2-I 

3 

•070 

1-235 

-  -024  1 

1115 

1908 

52  1049 

Groombridge  1115.. 

6-8* 

o  53-89 

15-3 

7 

4-7966 

+      '0010 

+    "OOOI 

37  46  31'? 

I5-3 

7 

•079 

0700 

-    -015  1 

1116 

1901 

39  '553 

Groombridge  1116.. 

7-5*, 

6    i    6'O2 

13-1 

3 

+    4-1817 

+       '0012 

-    '001  1 

50    17   2O'O 

I3-I 

3 

+  0-096 

+     '610 

+  -055  1 

1117 

1905 

41  1396 

Groombridge  1117.. 

8-3* 

i  19-39 

13-1 

3 

4-2663 

+     -ooio 

-  -0017 

48    12   34'3 

I3-I 

3 

•115 

0-622 

-  -035 

1118 

1949 

79    202 

Groombridge  1118.. 

6-7      I 

i  34-62 

II'I 

6 

9  -9896 

-       -0068 

+  '0014 

10  56  23-1 

II  -I 

6 

•139 

1-457 

+  -009  j 

1119 

2337 

89      '3 

Groombridge  1119.. 

7-0      I 

1  3i  56 

7-1 

6 

85-1092 

'6548 

-  -1250 

o  56     1-8 

7'3 

15 

•134 

12-407 

-  -007 

1  120 

1915 

56  1104 

Groombridge  1120.. 

8-5' 

i  50-61 

15-2 

2 

5-1047 

+      'O001 

-  -0023 

33  '9  39'6 

I5-2 

2 

'162        0-744 

+  -025 

1094.  This  is  the  principal  star  of  the  pair  2  845  :  components  6*4  and  5-2. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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I  No. 

2  >>i 

t  «n 

*  £• 

<  ^ 
aS 

11 

fcsa 

No.  in  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NA.MK. 

«f 

•o 

3 

'a 

s> 

B 

Type  of  Spectrum. 

Mean  K.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 

01,,. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

I  II2I 
1  1122 
1  H2j 
1  H24 
I  1125 

1126 

1127 
I12S 
1129 
IIJO 

"3' 
1132 

"33 
H34 

ii35 

1136 
>i37 

1  1.  rs 
"39 
1140 

1141 
1142 

U43 
1144 
1  145 

1146 
1147 

1148 

"49 
1150 

iiji 
1152 

"53 

"54 
l'55 

1156 

"57 
1158 

"59 
1160 

902 
905 

908 
906 

910 
9'5 

925 
926 

1918 
1917 
1922 
1921 
1060* 

"954 
1929 
1061* 

'935 
1926 

'93' 
1068* 

1936 
1942 

'93>> 

'945 
1975 
"983 
1944 
1943 

2IO2 
1946 
I080* 

1957 
1085* 

1086* 

1081* 

1952 

'955 

1990 
I958 
1961 
1960 
1968 

1969 
1970 
1976 
2012 

1977 

0 

59    957 

53  1003 

59    959 
56  1106 

46    1  1  22 

78      226 
56    1I08 
46    1124 

61     878 
39  1576 

47  1285 
59    964 
52  1059 

53  i°o8 
38  "452 

57    963 
77     247 
79    208 
45  "289 
42  1536 

87       5I 
44  1426 
58    922 
58    923 
58    925 

58    927 

49  1488 
40  1581 
56  1125 
40  1583 

78    227 

43  '527 
46  1141 
40  1589 

52  1070 

42  1552 
40  1599 

47   1299 
79    212 

52  1075 

T\:\7/'\  VI.  IO  . 

7-1* 
7'5 
4'5 
7'i 

6-5 

7-2 
7'9* 
6'5 
7-2 

7'" 

7-0 
6-0 
8-2* 
S'3 
7'> 

67 

7'5 
6-6 

7'4 

67 

5  '2 
7'i 

72* 

7'9* 

8-0* 

S'S 
4-8 
6-9 
5'6 
7'3* 

5'9 

7'2 

8-1* 
8-3* 
8-6* 

7-i 
7'3 
6'3 
57 
7-2 

I 
I 

I 

II 

I 

11 

II 

I 
I 

I 

II 
II 

II 
II 

I 
II 

I 
II 

h    m    » 
6    2    6-51 

2  38-81 
2  5'  "24 

3    3'°3 
3  24-81 

6    3  26-94 
3  26-87 
4    679 
43"  '45 
432-18 

6    445-37 
5  11:10 
5  40-03 
6  19-48 
637'97 

6    6  52-10 
7    3-82 
7  29-07 
7  42-it> 
7  43  -oi 

6   75275 
8  11-87 
9    1-64 

9  "9-9" 
10   072 

6  10  12-93 
10  15-46 
10  17-96 
10  22-67 
1031-40 

6  10  50-68 
II    1-82 
ii  15-04 
it  32-61 

12     5-92 

6  12  50-06 

13  4-22 
1332-00 
13  36-20 

'3  36-99 

15-0 
15-1 
7-6 
15-6 

lO'I 

ii-i 

16-2 

lo'I 

9-2 
13-0 

I2'I 
IS-O 
I5-0 

"47 
13-0 

15-1 
111 

IO'2 
I2-I 
"3'" 

7'" 
16-1 
13-2 
U-S 

IO"2 

10-9 
8-6 

13-" 
15-0 

"3-" 
ii-i 

12'I 
I5-I 

"3'I 
I4-I 

I4-2 

"3  '2 
I2'I 

10-3 

"37 

4 
3 
4 

IO 

6 

5 
3 
6 
6 

5 

4 
6 

9 
7 
4 

5 
5 

12 

4 
6 

3 
5 
5 
6 

2 

7 
6 

5 

5 
4 

6 
4 
3 

2 
2 

4 
2 

4 
7 
6 

• 
+    S'35'3 
4-8927 
5-3020 
5  '0974 
4-4787 

+    9-5017 
5-0769 
4-4761 

5-5675 
4-1742 

+    4-5276 
S'3349 
4-7952 
4-8790 
4-1342 

+    5->332 

93745 
10-4322 

4-4396 
4-2918 

+  31-1429 

4-3675 
5-2525 
5-2672 
5-2517 

+    5-25"4 
4-6280 
4-2161 

5-0794 
4-2277 

+    9'4"77 
4-3445 
4-4844 
4-2295 
4-8204 

+    4-2753 
4-2093 

4-5279 
10-4424 
4-8136 

8 
•0003 

•oooo 
-    -0008 
-     -0006 

+      -OOO2 

•0122 
•OOO7 

•oooo 

8 
+    '0046 
-     -0003 
-     -0034 
-     -0048 
-     '0055 

+    -0086 

+   "OOIO 

-  -0025 
+  -0019 

—    'OOIO 

+  -0007 
•oooo 
-  -0017 
+  -0024 
+  -0023 

+  -0015 
+  -0099 

-    'OO22 
+    -0013 
-    "OOIO 

-  -0444* 
+  -0014 
+  -0013 

-  -0068 

-  -0031 

-  -0026 
-  -0003 
+  -oooi 
-  -0018 
-  -0013 

+  -0079 
-  -oooi 
-  -0024 
-  -0096 

+    -OO2I 

-  -0008 
-  -0028 

-    -OO20 
-    -02I5 
+    -OO22 

O           IH 
30    23    21'5 

36  16  5'  '5 

30  56  i8'2 

33  25  "3'8 
43  3"  4''5 

ii  44  47-0 
33  4"  21-4 
43  34  51-9 
28  10  21-3 
50  28  28-1 

42  32  57-1 
3°  33  53  '6 
37  47  23* 
36  28  41*4 

51    30   IO'2 

32  57    3'5 
ii  58  21-9 
10  17  28-8 
44  "9  "3'6 

47  35  27-0 

2  43  33  '4 
45  52  13-0 

31    29  22-6 

3"  19    o-i 
3"  29  44'4 

3"  29  49'4 
40  37  5"  7 
49  23  59-9 
33  37  52-3 
49    6  41  -9 

"  53    9'3 
46  22    3-9 
43  22  55-1 
49    3  42-4 
37  21  24-8 

47  56  59'7 
49  33    °7 
42  3°    °"7 
10  15  55-1 
37  27  17-" 

15-0 
15-1 
9-0 
"5-6 

lO'I 

in 
16-2 

lO'I 

9-2 
13-0 

I2'I 
I5-0 
I5-0 

"47 
13-0 

15-1 
ii'i 

10-2 
I2-I 
IS'" 

7'1 

16-1 

13-2 
12-7 

IO-2 
IO'9 

8-6 
13-1 
15-0 
13-' 

in 
12-1 
15-1 

'3'' 

14-1 

14-2 
13-2 

I2'I 
IO'2 

•37 

4 
3 
24 

10 

6 

5 
3 
6 
6 
5 

4 
6 

9 
7 
4 

5 
5 

12 

4 
6 

11 

5 
5 
4 

2 

7 
6 

5 
5 
4 

6 
4 
3 

2 
2 

4 

2 

4 
12 

6 

+  0-185 
•232 
•250 
•267 
•299 

+  0-302 
•302 
•360 
•396 
'397 

+  0-416 

•454 
•496 

'554 
•580 

+  o'6oi 
•618 

•655 
•674 

•675 

+  0-696 

7"7 
•790 
•817 
•876 

+  0-894 

•897 
•901 
•908 
•920 

+  0-949 
•965 
0-984 
roio 
•058 

+  1-123 

'"43 
•184 
•190 
•191 

// 
+     -780 
•714 
•773 
743 
0-653 

+  "'385 
0-740 

•653 
•812 
•609 

+     -660 
•778 
•699 
•711 
•603 

+  0-748 
1-366 
1-520 
0-647 
0-625 

+  4-537 
0-636 

765 
•767 

•765 

+     -765 
•674 
'614 
•740 
0-616 

+  ""37" 
0-633 

•653 
•616 
•072 

+     -622 

•613 
0-659 
1-520 
0-700 

n 
+    -040 
-    "Ol6 
-    -013 
+    "019 

•ooo 

-  -015 

+    "OOI 

+  '127 
+  '106 
+  '007 

+  -022 
+  '009 

+    'Oil 

+  -090 
+  "016 

+  -060 

+    -021 
-    "O22 

•ooo 

+    '042 

+    '033 
+    '024 

+    '094 
-    '029 
+    -038 

+    -OO6 
-    '004 
+    -006 
-    -021 

+    'OI3 

-  -010 
+  -024 

-  -023 
+  -036 
+  -038 

-  -ooi 
+  -004 
-  -008 
+  -602 
-  -029 

Groombridge  1122.. 
2  Lyncis 

Groombridge  1124.. 
42  Aurigie  

Groombridge  1126.. 
Groombridge  1127  .. 
43  Auriga  

Groombridge  1130.. 

Groombridge  1131  .. 
4  Lyncis  

+      -0003 

•OOO3 
•OO22 
•OOI2 
•O017 
"OOOI 

•0027 
•0233 
•0326 

•ooio 

•0006 

•43'5 
•OOII 

•0042 
•0044 
•0048 

•0049 
•0025 

•OOI2 

•0043 
•0013 

•0359 
•OOI7 
•0023 
•OOl6 
•0040 

-       -0020 
•00l8 

•0033 
•0588 
•0046 

Groombridge  1133.. 

Groombridge  1135.. 

Groombridge  1  136  .. 
Groombridge  1137.. 
Piazzi  VI.  42  

Groombridge  1139.. 
Groombridge  1140.. 

Cephei  51  

Groombridge  1142.. 
Piazzi  VI.  55  

Piazzi  VI.  57  

Piazzi  VI.  61  

S  Lvncis.... 

46  Aurigffi  

Groombridne  1148.. 
Groombridge  1  149  .  . 
Groombridge  1  1  50  .  . 

Groombridge  1151  .. 
Groombridge  1152.. 
Groombridge  1  153  .. 
Groombridge  1154.. 
Groombridge  1155.. 

Groombridge  1156.. 
Groombridge  1157  .. 
Groombridge  1158.. 
Piazzi  VI.  75... 

Piazzi  VI.  83  

1149.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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JO 

S 

No. 

M 

o.  in  Green  wi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectrii 

Mean  R.A. 
1810-0. 

Mean   No. 
Date      of 
1800+  Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fc 

£ 

O 

h    m    B 

s 

8 

s 

0         /       n 

„ 

„ 

n 

1161 

1978 

52  1077 

Groombridge  1161  .. 

7-8* 

6  13  46-82 

137 

6 

+    47935 

•0046 

-  -0079 

37  46  26*3      137 

6  i  +    i  -206 

+     "697 

+   "050 

1162 

1974 

40  1603 

Groombridge  1  162  .. 

8-1* 

13  52'37 

13-2 

2 

4-2034 

•OO2O 

--    -OO2I* 

49  41  29*0      13*2 

2              -213 

•6n 

+   -025 

"63 

930 

1096* 

58    932 

6  Lyncis  

6-0 

n 

14  16-01 

10*2 

6 

5-2308 

•007O 

-    -0034 

31  42  56-9      io'i 

5         -248 

•761 

+   325 

1164 

1980 

46  1146 

Groombridge  1164.. 

8-9* 

I4337I 

I5-I 

3 

4'475i 

•0033 

-    '0030 

43  32  50-0      15*1 

3         -274 

•651 

+   -005 

1165 

1981 

<o  1613 

Groombridge  1165  .. 

7-8 

1536-89 

13*2 

2 

4'I995 

•0025 

-    "OO22 

49  46  35'5 

13-2 

2         -366 

•6u 

+   -025 

1166 

935 

IIOI* 

46  1149 

47  Aurigse  

6-0 

6  15  5076 

ii  -a 

II 

+    4  '49'  3 

•0038 

-  •oooi 

43  -2  32-4 

11-5 

10 

+    1-386 

+     '653 

-   -015 

1167 

1987 

44  1463 

Groombridge  1167  .. 

8-0' 

16  41-14 

12*1 

I 

4-3611 

•0035 

-    -0033 

45  57    7-8 

12*1 

i 

'459 

•634 

+  -018 

1168 

1989 

43  -548 

Groombridge  1  1  68  .. 

77* 

16  57-96 

I2-I 

4 

4-3585 

•0036 

+    -OOI4 

46    o  31-3 

12*1 

4 

•484 

•633 

-   -006 

1169 

41  1451 

Piazzi  VI.  101  ... 

6-6 

i 

16  58-67 

13*1 

5 

4*2514 

•0031 

-    '0032 

48  29  16*5 

13*1 

5 

•485 

•618 

+  '025 

1170 

1995 

43  1549 

Groombridge  1170.. 

8-2* 

'7  55'99 

I2'2 

i 

4-.5509 

•0038 

+    -OO25 

46  10  14-5 

12*2 

i 

•568 

•632 

+  *oi8 

1171 

1996 

44  '474 

Groombridge  1171  .. 

8-8* 

61835-39 

•3-5 

3 

+    4-3824 

•0040 

-    '0025 

45  28    4-9 

I3-5 

3 

+    1-625 

+    -636 

+  -003 

1172 

2003 

55  I093 

7  Lyncis 

6-6 

1843-13 

1  1  "2 

6 

5-0086 

•0081  i  +  -0008 

34  3-  27-8 

11*2 

6 

•636 

728 

+  -008 

"73 

2001 

52  1097 

Groombridge  1173  .. 

6-8 

i 

1  8  44-82 

I3-1 

4 

4*135 

•0067      -  -0007 

37  24  46-2 

I3-I 

4 

•639 

•699 

+  -089 

"74 

1998 

46  "57 

Groombridge  1174..  6'8 

i 

'85971 

14-8 

5 

4*4801 

"0048  \  +  *ooo8 

43  24  13-6 

14-8 

5 

•661 

•651 

-  -007 

"75 

1999 

46  "58 

Groombridge  1175  .. 

8-5* 

19    173 

14-8 

4 

4-4851 

•0048 

-    -0004 

43   18  13-4 

14-8 

4 

•664 

•651 

+  '036 

1176 

2009 

58    941 

Groombridge  1176.. 

8-0* 

6  19    7-09 

II  '2 

3 

+    5-2132 

-     -0097 

-    -0013 

3i  53    9'i 

1  1  '2 

3 

+    1-671 

+   757 

+  "041 

"77 

2007 

55  1094 

Groombridge  1177  .. 

8-5* 

19  12-96 

II  *2 

2 

5*0192 

•0083 

-    -OOO7 

34   22  27-1 

1  1  '2 

2 

•680 

729 

+  '°35* 

1178 

63ot 

58    943 

B.  F.  897  

6-6 

ii 

1942-30 

11*2 

5 

5-2238 

•oioi 

+    -0142 

3i  45  -5-6 

II  -2 

4 

•722 

759 

+  -170 

"79 

947 

63it 

56  "34 

9  Lyncis  

6-5 

ii 

19  59-21 

10-6 

ii 

5-0852 

•0092 

-    *0049 

33  28  54-4 

10*6 

II 

•748 

738 

+  '049 

1180 

946 

II2I* 

61     893 

SLyncis  

6-0 

n 

20  17-85 

9-1 

6 

5  '5377 

•0131 

-    -0276 

28   22    14-3 

9*1 

6 

775 

•804 

+  -290 

1181 

2008 

39  1664 

Groombridge  1181  .. 

7'2 

6  20  2971 

14*1 

5 

+    4-1719 

•0036 

+    -0036 

50  25   36-6 

14-1 

5 

+   1792 

+   '605 

+  -044 

1182 

949 

1126* 

6  1     896 

10  Lyncis  

7-0 

n 

21     7-68 

9-1 

6 

5  '5355 

•0136 

+    -O026 

28  23     1-6 

9*1 

6 

•847 

•803 

+  -oi  6 

1183 

38  1523 

Groombridge  1183.. 

6-6 

21   I7-58 

13-1 

5 

4-1190 

•0034 

-     -0003 

51  47  44-1 

13*1 

5 

•862 

•598 

-    'OOI 

1184 

951 

2OI6 

56  "36 

II  Lyncis  

57 

i 

21  28-02 

II  "I 

5 

5*1207 

•OI02 

-    -OOO4 

33    o  25-3 

1  1  *i 

5 

•876 

743 

-  -014 

1185 

38  1528 

Groombridge  1185.. 

7-i 

21  3676 

13-1 

4 

4-1365 

•0036 

-    -0006 

51  19  46-6 

13-1 

4 

•888 

•600 

+  -009 

1186 

2017 

55  1097 

Piazzi  VI.  137  ..  .. 

7'3 

i 

6  21  51  79 

1  1  '2 

2 

+    5-oo77 

-       -0095 

--    -OO26 

34  3°  14-5 

1  1  '2 

2 

+   i  '91  1 

+    -726 

-  -013 

1187 

2014 

43  '565 

Groombridge  1  187  .. 

7'i 

22     9-83 

I2-I 

4 

4-3493 

•0049 

-    -OOI4 

46    9  32*9      12*1 

4 

i  '937 

•63, 

+  -024 

1188 

954 

2022 

62    867 

41  Camelopardi  

6-6 

i 

225539 

IO*2 

6 

5-5807 

•0153 

-    -0044 

27  55  57*2 

10-2 

6        2*003 

•809 

-  -029 

1189 

2021 

58    949 

Groombridge  1189.. 

7-0* 

23  I4'7I 

11*2 

4 

5-2203                'OI2I 

-  -ooio 

31  45  30-8 

11-2 

4          -031 

757 

+  "014 

1190 

2019 

38  1539 

Groombridge  1190.. 

57 

23  2872 

13-1 

6 

4-.324 

•OO4O 

-   -0007 

5-  24  54-i 

•3-i 

6          -052 

'599 

+  -029 

1191 

3s  1546 

Groombridge  1191  .. 

8-8* 

6  24  12-61 

13-1 

, 

+    4-I3J5 

•OO42 

+  -0008 

51  25  42-8 

13-1 

i 

+   2-116 

+    -598 

+  -029 

1192 

2024 

44  1501 

Groombridge  1192.. 

8-4* 

24  36  -66 

I3-2 

3 

4-3758 

•0059 

-  -0040 

45  32  29-1 

13-2 

3 

•150 

•634 

+  -017 

"93 

2030 

56  "39 

Groombridge  1193.. 

7-1* 

i 

24  36*91 

1  1  'I 

5 

5"I2I2 

•0119 

+  -0019 

32  57  527 

in 

5 

•150 

•742 

+  -029 

"94 

2033 

56  "40 

Groombridge  1194.. 

7"i 

i 

25    o'43 

1  1  -2 

5 

5  '0607 

•0115 

+    *OOI2 

33  44  527 

II  *2 

5 

•184 

733 

+    -021 

"95 

41  1480 

Groombiidge  1195  .. 

6-8 

i 

25  I3H4 

I2-I 

4 

4-2565 

•O052 

-    'OOO2 

48  16  19*0 

12*1 

4 

•203 

•616 

-     -024 

1196 

963 

2026 

39  1690 

51  Aurigae  

57 

6  25  29*29 

8-8 

5 

+    4-1683     •       -0047 

-    -0053 

50  27  20-4 

87 

6 

+  2-226 

+    "603 

+    'IIS 

"97 

41  1482 

Groombridge  1197  .. 

77 

25  32-06 

I2-I 

3 

4-2528  r       -0053 

+    'OOO4 

48    21    22'8 

I2-I 

3 

•230 

•615 

-    -015 

1198 

964 

II36* 

40  1665 

52  Aurigae  

... 

i 

or  1A'T7 

8-8 

4-1882 

"0048 

-    'OOl8 

49  56  54  '3 

87 

6 

'2^4 

•606 

4-    *O27 

"99 

965 

42  1585 

50  Auriga;  

5'2 

n 

m3  J^  1  1 

8-8 

g 

4*2048 

'0056 

+    '0005 

47  21   30*1 

8-8 

6 

3^ 
'249 

•621 

**•*/ 

1  200 

2040 

63    657 

Sroombridge  1200.. 

6.9 

26    7*94 

II  "2 

6 

^y*t° 
5-6928 

*0l88 

-    '0009 

26  52  28-3 

1  1  -2 

6 

•282               '824 

+    *OII 

"73.  This  is  the  principal  star  of  the  pair  S  918  :  components  7-7  and  6-7. 
1169,  1183,  1195.  The  proper  motions  have  been  derived  bv  comparison  with  observations  made  at  Greenwich  in  1900. 

1185,  1191,  1197.  The  proper  motions  have  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900  and  1901. 
1  189.  Tin's  star  is  a  close  double,  and  forms  the  pair  2  936  :  components  8-7  and  7-0. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GUOOMBRIDGK  AT  BLACKHEATH,  1806  TO  1816.                                    SB 
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Mean  R.A. 
1810-0. 

Mean 
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IS.KJ  + 

No. 

of 
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iSlo'o. 
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Variation 
1810-0. 

Annual 
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Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Propor 
Motion. 

1  201 
I2O2 
1203 

1204 

I2O5 

1206 

1207 

izoS 
1309 
mo 

1211 

1212 

1213 
1214 
1215 

I2l6 
1217 
I2IS 
1219 
I22O 

122  1 
1222 
1223 
1224 
1225 

1226 
1227 
I22S 
1229 
1230 

1231 
1232 
I23J 
J234 

"235 

1236 

1237 
1238 

"239 

1240 

968 

973 
971 

976 

974 

985 
980 
984 

988 
992 

999 

1OOO 

998 

1005 

2035 
2036 

2039 
1147* 
2045 

2046 
2042 
1157- 
2044 
2052 

2048 
1160* 
2051 
2050 
2059 

2054 
1178* 
1163' 
2071 
1167* 

2070 
2078 
2075 
2076 
2077 

2081 
2082 
2103 
663t 
2088 

667t 
2108 
2091 
2090 
2095 

2093 
2094 

2110 
till 

2105 

o 
44  1506 
44  >509 
56  H43 
59  1013 
57  looi 

44  I5'S 
39  i?n 
59  1015 

39  '713 
63    658 

44  1520 
57  1004 

44  1525 
40  1696 

6?     454 

44  1528 

77     266 

43  1595 
69    394 
48  1436 

57  ion 
59  1028 
38  1617 
4i  1536 
44  '544 

51   1249 
51   1250 
70     430 
39  I77i 
38  1636 

58    982 
69    398 
41  1549 
38  1638 
57  1017 

43  1615 
44   1551 
69    399 
69    400 
57  1019 

Groombridge  1201  .. 
Groombridge  1  202  .  . 
Groombridge  1203  .. 
Bradley  968  . 

6-6 
6-8 
8-0* 

7-9* 
7-2 

8-3* 
4'9 
7-0 

7-S' 

87* 
5  "6 
6-8 

6-9 

7-8* 
4'9 
5'3 
5'2 
5'3 

8-2* 
5'5 
77 
5'' 
8-3' 

7-0 

8-4* 

6-ot 
6-0 

4-6 

7'9 
6-1 

7'3 
6-2 
8-5* 

7'5 
8-o« 

I 

II 

I 

II 

I 

II 

I 
II 

4 

II 
11 

II 

II 
II 
I 

II 
II 
II 
I 

I 
I 

k   •  I 
6  26  10-24 
26  2274 

264S-43 
28    173 
28  14-25 

6  29  14-61 
29  19-38 
29  25-28 
29  28-06 
29  29-94 

6294679 
3035-90 
30  55*4 
3058-45 
31    4*9 

631  37-98 
32  10-99 

33    i  '9' 
33   9'ii 
33    9'44 

6  34  3676 
S6  J7-64 
37    i'95 
37  18-97 
37  2571 

63828-44 
3831-55 
3940-55 
39  56-3° 
40  10-99 

64047-44 
40  49  '61 
40  50-15 
40  54-92 
40  56-92 

6  41  10-99 
4i  3°  79 
41  44'i3 
42    i  57 
42  21-95 

14-1 
13-2 

II'I 
1  1  -I 

9-9 
13-1 

IO"2 

I2'2 
11  -I 

8-2 

I2'2 

8-1 
87 
8-5 

11-2 

I5-0 
IO'2 
1  1  -I 
8-4 
15-1 

1  1  -2 
1  1  -2 
13-2 
1  1  -I 
IO'2 

8-2 

IO'2 

ii'6 

15-2 
13-1 
13-2 

127 

5 
5 
5 
5 
5 

9 

2 

6 

4 
4 

i 
6 
4 
5 
6 

i 
3 
5 
3 
6 

2 

6 

3 
6 

4 
5 

2 

4 
6 
6 

4 
5 
3 
6 

5 

5 
4 
3 
4 

a 

4-3759 
5-1049 

5-3348 
5-1227 

+     43833 
4-1528 

S'3331 
4-'474 
57003 

5-1395 
4-3814 
4-2150 

+    4-3691 
8*8944 

4-338o 

6-5343 
4-5920 

+    5-1742 
5-3270 
4-1409 
4-2588 
4-357I 

+    47424 
47499 
6-9057 
4-1407 

4-I245 

6-6641 
4-2196 
4-1263 
5-I598 

+    4-3052 
6-6285 
5-1598 

•0063 
•0064 
•0128 
•0161 
•0138 

•0072 
•0055 
•0168 

•0055 

•0215 

•0075 

•0153 
•0077 
•0064 
•0320 

•0079 
•0903 
•0103 
•0382 

•0105 

-       -0179 
•0209 
•0073 
•0085 
•0095 

•0141 

•0144 
•0542 
•0079 
•0078 

-         -O222 
•0501 
•O090 
•0080 
•O2  1  2 

-         -0099 
•0105 
•0503 

•0495 

•O22O 

a 
+  -0016 

+    -OOI2 
-    -0034 
-    -OOI5 
+    -0027 

-    -0051 
+    "OOl6 

-  '0045 
-  -0027 
-  -0018 

+  '0092 
+  -0032 

+    "OO22 
-    "0032 
-    -O004 

+    '0158 
+    -0185 
--    -OOO7 
-    -0008 

-  -oooi 

+  -0011 
-  -0016 
-  -0029 
••  -0017 
+  -0016 

-  -0023 
-  -0007 
+  -0013 
+  -0026 
-f-  -0014 

-   -0030 
+  -0006 
+  -0065 
-  -0015 

+    -OOI2 

-    *OOI5 
+    -0009 

-  -ooio 
--  -0004 
+  -0028 

O           '         " 

45  50    0-9 

45  3°  45'8 
33    8  48-6 
30  23    1-8 
32  53  52-8 

45  18  27-9 
50  48    2-0 
30  23    3*3 
50  56  15*5 

26  46      2*0 

45  24  3I-o 
32  39    3'i 
45  19  12-8 

49  II  44* 

22    14  22'5 

45  34  44-2 

12  48   37'6 
46   14   53'2 

20  54  44-9 

41    I  31-6 

32    9  H-5 

30  20  39-5 

50  58  19-0 
48    o  34-9 
45  44    7  "3 

38  16  107 
38    8  34-8 
18  57  33'S 
50  55    5'9 
51  20  187 

31    20  44-0 

20    7    3-8 
48  53  i8'5 
Si  16  34-3 

32    12  46-2 

46  49  55'7 
45  S2     3'0 

20    I?    20  9 

20  33    6-3 
32  ii     o'i 

14-1 
13-2 
1  1  -I 

ii'i 

9-9 
13-1 

10-2 
H-2 

12-2 
1  1  -I 

8-2 

12*2 

S'7 
8-8 
87 

1  1  -2 

I5-0 
IO*2 
1  1  'I 

8-4 
15-1 

1  1  -2 

Il"2 
13-2 
II'I 
IO-2 

I3-I 
I0'2 

u-6 

14-1 
15-2 
13-1 
13-2 
12-7 

5 
5 

5 
5 
5 

9 

2 

6 
4 
4 

i 
6 
4 
5 
6 

i 

6 
6 
6 
6 

2 

6 

3 
6 

4 

5 

2 

6 
6 
6 

6 

5 
3 
6 

i/ 

5 
5 
4 
4 
4 

H 

•304 
•336 

•447 
•465 

+    2-553 
•558 
•567 
•571 

•574 

+    2-599 
•670 
•699 
701 
712 

+  2759 
•806 
•881 
•891 
•892 

+  3-018 
•163 
•227 
•252 
•262 

+  3-35I 
'357 
•456 

•479 
'499 

+  3'55' 
'555 
'555 
•562 

•565 

•614 

•633 
•659 
•687 

+     -631 
*33 

738 
771 

741 

+     -633 
•600 
770 

'599 
•823 

+     "632 
742 
•632 
•608 
•911 

+  0-630 
1-283 
0-625 
•942 
•662 

+     745 
766 

'595 
•612 
•626 

+     -68  1 
•682 
•991 

'593 
•591 

+     -750 
'955 
•604 
•591 
739 

+     -616 
•622 
•949 
•942 
738 

+  '013 
+  -038 
-   -005 

Piuzzi  VI.  176  

+  -069 

+  -030 
-    -OI2 
+    -008 
+    -089 
+    -002 

+    '051 

+  "035 
-  -ooi 
+  -160 
+  '005 

+    -211 
-    -OO4 

-  -166 
•ooo 

-    -020 

+  -ooi 

+    -035 
+    -018 
+    '123 

+  "039 

+  '034 

+    'Oil 

+  -021 

-  '033 
+  -181 

+  -124 
+  -022 
+  '057 
+  -022 
-  -020 

-  -005 
+  -030 
+  -022 
-   -002 
+  -02  1 

55  Aurigai  

Groombridge  1207  .. 
12  Lvnois  

Groombridge  1209.. 
Groombridge  1210.. 

Groombridge  1211  .. 

Groombridge  1213.. 
G  roombridge  1214.. 
42  Camelopiirdi  

Groombridge  1216.. 
Piazzi  VI.  201  

43  Cameloparili  
57  Aurigse  

Groorabiidge  1221  .. 
14  LyncLs  

Groombridge  1223  .. 

Groombridge  1225. 

Groombridge  1226.. 
Groombridge  1227.. 
Groombridge  1228.. 
59  Aurig?e  

60  Auriga?  

Groombridge  1232.. 
Groombridge  1233.. 
61  Auriga;  ... 

Piazzi  VI.  251. 

Groombridge  1236.. 
Groombridgc  1237.. 
Groombridge  1238.. 
Groombridge  1239.. 
Piazzi  VI.  255 

1204.  This  is  the  principal  star  of  the  pair  2  946  :  components  7-2  and  9'O. 
1208.  This  is  the  principal  star  of  the  pair  2  948  :  components  5  '2  and  6'i. 
1222.  This  star  ia  a.  close  double,  and  forms  the  pair  2  963  :  components  5-9  and  7-1. 

2  L 


CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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1810-0. 
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1800+ 
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Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motiou. 

i 

O 

b    m    s 

B                                   8 

s 

0           /        /' 

„ 

H 

„ 

1241 

2096 

38      1641 

Groombridge  1241  . 

67 

II 

6  42  34-63 

12   I 

4 

+     4'i03i 

-       -0082 

-  '0038 

51    51    30'3 

I2'I 

4  +   3-706 

+      -587 

+  -016 

1242 

2106 

57  102  i 

Piazzi  VI.  256  

7'9* 

42    34*87 

I2'7 

4 

5-1628 

'O222 

-  -0005 

32    8  26-8 

127 

4          706 

•739 

-  -ooi 

124"? 

1006 

2  1  07 

4.C    I767 

1  6  Lyncis  

4"3 

I 

A'l    A  A  '08 

Q'l 

6 

4'iqqi 

•oi  18 

—    *OOIQ 

44  4O  24  '2 

Q'l 

6  [         -805 

•628 

+    "Oil 

*  '•t  J 
1244 

•*"/ 

2114 

*TJ       *JVI 

63  678 

Groombridge  1244  . 

6-7 

*T  J    "fT1    *"* 

43  50-82 

y 
15-2 

5 

T-  jyy 

57534 

•0336 

"•"•-'*  y 

-  -0008 

tt    fw    mtf   *• 

26     4  48-8 

y 

I5'2 

s'       -815 

•822 

+  '004 

1245 

67St 

70  432 

Groombridge  1245. 

6'8 

II 

44  16*14 

'3-i 

5 

6-8791 

'0601 

-    '001  I 

19    o  56-9 

13-1 

5         -850 

•983 

+  -026 

1246 

2109 

41  1558 

Groombridge  1246. 

6-9 

I 

644  28-04 

14-1 

5 

+    4-2502 

"0103 

+    'OO2O 

48    3  25-8 

14-1 

5  +  3-868 

+     '607 

+  -058 

1247 

2117 

57  1026 

Piazzi  VI.  269  

8-5* 

44  52-39 

I3-3 

5 

5-1571 

•0233 

-    '0029 

32    9  45'7 

'3'1 

4           -902 

•736 

f    -014 

1248 

2112 

38  1654 

Groombridge  1248  . 

7-8* 

45  25-60 

I0'2 

2 

4-1038 

'0088 

-    -0035 

51    46  22'0 

IO'2 

2              -951 

•585 

+  '031 

I24Q 

2IIQ 

,r    nfc 

Piazzi  VI.  273.... 

6-8 

I 

AC    -37  "12 

1  1  '2 

6 

4'QC,O4 

.Q2O, 

—    'OOO7 

•34    C7    CO  '2 

1  1  '2 

6           -ofifi 

•706 

+    'Oil 

**      T-7 

1250 

*  *y 
2115 

42  1629 

Groombridge  1250. 

6'5 

I 

T-J  Ji     J*" 

45  5°'55 

I2'2 

5 

4-2743 

•OIO9 

IWJ 

-  '0036 

J^   JJ    J 

47  26  40-2 

I2'2 

5 

7  
3-986 

/  "^ 
•609 

'         JJ 

-   '009 

1251 

IOIO 

2116 

38  1656 

62  Aurigse  

6-0 

II 

6  46    5*20 

IO'2 

6 

+     4'ioco 

—         'OOQO 

-   '0026 

51    42      2'I 

IO"2 

5 

+     4'OO7 

+     '585 

+  -IIP, 

1252 

2123 

58    994 

Piazzi  VI.  280  

7-5* 

46  54-64 

II'I 

5 

.f   .  vjy 
5-J8I3 

*"*y** 

•0249 

+  '0017 

31  49    5'9 

11*1 

5         -078 

•738 

y 

•ooo 

1253 

42  1636 

Groombridge  1253.. 

7-9* 

II 

47    2-78 

12-1 

4 

4-2639 

•01  1  1 

-    'OIOI 

47  39  43'8 

I2-I 

4  ,        -089 

•607 

+    '010 

1254 

2125 

55  "59 

Groombridge  1254.. 

8-6* 

47  35-98 

I  I  '2 

2 

4-9504 

•02  1  1 

-    'OO02 

34  So  56-9 

1  1  '2 

2          -136 

0705 

+  *oi6 

I2C.C 

68gt 

81     242 

Piazzi  VI.  285  

6-2 

I 

48  48  '38 

7*4. 

8 

ii'88<u 

'2QI3 

-     -0078 

8  26    67 

7  '5 

8              '2V) 

1-692 

+  "027 

I2?6 

2132 

60  1026 

Piazzi  VI.  293  

6-6 

T-     *r"  O 

6  49  11-85 

/   ^ 
II'I 

6 

JT- 

-f    '0042 

29  56    5  '6 

ii  -i 

jy 

6  +  4*273 

+  o'7co 

•ooo 

J 

1257 

2127 

47  1386 

Piazzi  VI.  298  

7-6 

4934-61 

1  1  -2 

2 

4-4973 

-0149 

+    '0003 

42  29    o'i 

1  1  -2 

2'            '306 

1    v  /  jy 
•639 

-  -038 

I2C.S 

2129 

47  1388 

Piazzi  VI.  299  

7'O 

49  5  1  "22 

11  '2 

4 

4*4866 

'0148 

-    '008  1 

42  41  26  '2 

1  1  '2 

4 

'329 

o'6"!7 

•oiq 

*  *>JV 

12^9 

2175 

82      2OI 

Piazzi  VI.  292. 

/  ** 
C'O 

50  23*1  1 

7*Q 

4 

T-  ttt-"-"~' 

i  v*oo6 

"1Q68 

'""O 
+    'OO22 

8'0 

6 

'375 

"-  w  j/ 
1-892 

7 
+  "041 

1260 

2137 
2138 

52    "65 

Piazzi  VI.  301   ... 

J 

6-2 

I 

503175 

/  y 
II  -I 

6 

*  j  y*y 

4-8044 

jy^u 

"O2OI 

-    '004! 

36  S8  25-4 

II'I 

6 

•3S7 

W7 

0-682 

+   -041 

1261 

2133 

40    1783 

Groombridge  1261  .. 

7-0 

II 

6  5043-27 

I2'I 

4 

+  4-1989 

"0113 

-    '0034 

49    9  26-4 

I2-I 

4 

+     4-404 

+  0-596 

-   -041 

1262 

2'53 

72      352 

Groombridge  1  262  .  . 

6-5 

II 

51  42-67 

IO*2 

6 

7-1071 

•0778 

+    '0047 

17  53  5'7 

10-2 

6 

'488 

i  -008 

-    POIO  1 

1263 

2142 

47  1396 

Groombridge  1263.. 

8-5* 

5i  55-50 

I  I  '2 

2 

4-4854 

•0156 

-    '0005 

42  39  20-9 

1  1  '2 

2 

•507 

0-636 

+  -070  1 

1264 

1022 

2147 

61     938 

17  Lyncis  

67 

C.2  -IV<M 

Q'l 

6 

5-4276 

"Oil  I 

-    'OO13 

28  55  36-2 

9-1 

6 

•560 

"769 

+  -046  1 

1265 

2150 

44  1584 

Groombridge  1265  .. 

7-0 

II 

54  24-45 

y 

11  '2 

5 

4-3403 

•0142 

-   -oooi 

45  40  48-4 

11  '2 

5 

717 

•613 

+    '022  1 

1266 

2156 

62     913 

Groombridge  1266.. 

8'i* 

I 

65456-98 

IO'2 

6 

+  5-5723 

•0381 

-   "0005 

27  26  42-4 

I0'2 

6 

+     4-764 

+     787 

+    '046  I 

1267 

2154 

44  1587 

Groombridge  1267.. 

7'4 

II 

55  22-45 

11  '2 

2 

4-3490 

•0145 

-  -0018 

45  27  21  'o 

1  1  -2 

2 

'799 

•614 

+    -006  1 

1268 

2157 

55  "74 

Groombridge  1268.. 

7'3 

I 

55  48-56 

1  1  'I 

5 

4-9883 

•0259 

+  '0027 

34     5  45'4 

1  1  -I 

5  j       -837 

•704 

+    -026  1 

1269 

2163 

54  i"9 

Groombridge  1269.. 

7-0 

I 

5741-88 

II'I 

5 

4-9064 

•0251 

+  -0028 

35  12  31-6 

in 

5  1      4'997 

•691 

-   -on  I 

1270 

2158 

40  1803 

Groombridge  1270.. 

7-3* 

11 

S8   071 

I2-I 

3 

4-1707 

•0126 

-  -0048 

49  39  27-9 

12-1 

3        5-024 

•587 

+    '084  1 

1271 

2161 

44  1598 

Groombridge  1271  .. 

7"o 

I 

6  58  22-45 

1  1  '2 

5 

+  4-3270 

•0152 

-  '0027 

45  51  30-9 

1  1  '2 

5 

+     5^54 

+    '609 

+    -030 

1272 

1224* 

51   1295 

Groombriilge  1272  .. 

5-8 

II 

58  32-50 

IO'2 

6 

4-7111 

•0218 

+  -0007 

38  16  17-2 

10-2 

6          -069 

•663 

-    '012 

1273 

IO32 

692! 

39  1882 

63  Aurigse  

C'O 

II 

58  34"" 

8-0 

6 

4"I42O 

"OI24 

+   '0040 

50  22  59  -6 

8-0 

6          -071 

•582 

-    '013 

/  J 

1274 

2169 

60  1038 

Piazzi  VI.  339. 

J 

c.8  48-80 

t     f'^j 

C  "3l8Q 

*"  ~t 
'0148 

-  -0028 

29  55    3-5 

13-1 

3  ,        -°92 

•748 

+  '°37 

1275 

2166 

44  1599 

Groombridge  1275  . 

8'i* 

ju   tj.u   i_»y 

58  49-87 

I  I  '2 

4 

j  j*^y 
43328 

VXJlfn 

•0153 

+  '0004 

45  42  40-0 

II  '2 

4          "°93 

•609 

+  -024 

1276 

I03I 

1228* 

co  1065 

1  8  Lyncis    . 

CM 

II 

6  ^Q  l6  '  1  4 

II'I 

12 

•  06 

- 

7O      2    20  "^ 

II'I 

12    -4-     C'lTO 

+    "746 

+    '2CI 

**•/  ** 

1277 

2167 

jy   *^*T* 

47  1413 

Groombridge  1277  .. 

J   -T 

II 

592775 

II'I 

3 

4-4850 

•0180 

+  -0052 

j              y  j 
42  25   53-6 

II'I 

3 

•147 

0-630 

'          J 
-    '040 

1278 

2203 

81     252 

Piazzi  VI.  334 

6-c, 

II 

•5  59  30*5  1 

7  "4 

6 

1  1  "4646 

'1264 

-  -0088 

8  45  13-6 

7-4 

6 

'ISO 

1-613 

-     '006 

1279 

2170 

38   1712 

Groombridge  1279.. 

**  j 
S-i* 

7    045-25 

/  •+ 

13-2 

4 

-+wt" 
4-0945 

J           T^ 

'O12I 

-  '0013 

5i  35    8-4 

I3-2 

4 

•255 

0-574 

+    '001 

1280 

2176 

52  1186 

jrooiribridse  1280.. 

7-9' 

i  39-12 

1  1  'I 

5 

47423 

'0236 

+    'OOOI 

37  38  46-9 

II'I 

6          -330 

•665 

+  -076 

1253.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900, 

1260.  This  star  forms  the  close  double  2  1009  :  components  6-7  and  6'8.     It  has  been  assumed  that  Groombridge  observed  the  mean. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDQE  AT  BLACKHEATH,  1806  TO  1810. 


"*n     . 

"C 

•j 

No. 

&   t>~ 

j| 

,dj 

.  in  Greenwi 
Catalogue. 

XolHf 

and 

No.  in 
1!.  D. 

STAR'S  NAME. 

V 

1 

I 
1 

O 

Mean  R.A.      "e*n 
'810-0.          £»* 
1800+ 

No. 
of 
Obs. 

Aiinii.il 
Precession 
iSio'o. 

Secular 
Variation 
1810  o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mi  an 
Date 
1800-)- 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
Hun 
1810*0. 

Annual 
Proper 
Motion. 

0 

K 

! 

0 

h     Ul     i 

§ 

., 

8 

C            It' 

H 

„ 

a 

1281 

2174 

47  MI9 

Groombridge  1281  .. 

5'5 

II 

7    i  4'  '97 

111 

6 

+    4-4809 

•0187 

+     -0024 

42  26  15*0 

li'i 

6 

•*->  5'335 

+    '628 

+  "182 

1282 

2173 

45  1408 

Groombridge  1282  .. 

67 

II 

i  4670 

>3'2 

IO 

4'393° 

•0171 

-     -OOl6 

44  16  36*8 

IS'2 

IO 

•342 

•615 

+  -on 

1283     1037 

7o2t  59  1067 

44  Camelopardi  

7-5* 

2     870 

10*2 

6 

5-2358 

•0348 

-     -0042 

3°  45  39  '4 

IO-2 

6 

'373 

734 

+  -009 

1384 

2179    52  "88 

Groombridge  1284.. 

6-0 

II 

2  36-56 

u-i 

6 

47463 

•0241 

+    *OO2O 

37  32  SS'i 

II'I 

6 

'4'3 

•664 

+  -043 

,2S5 

1040 

2182 

59  1068 

45  Camelopardi  

7-8* 

2  39'49 

9-2 

6 

5-2526 

•0355 

+    -0105 

3°  33    3-o 

9*2 

6 

•4'7 

'735 

+  "025 

1286 

1043 

1244* 

59  1071 

46  Camelopardi  

6-8 

7    320-23 

9-2 

6 

+    5-2622 

•0361 

+    -OOI8 

30  25  13*2 

9-2 

6 

+  S'474 

+   -736 

+  -029 

1287 

2183    45  1415 

Groombridge  1287  .. 

7-8* 

II 

4  '3'49 

14-1 

3 

4'3764 

•0177 

-    -0008 

44  32  42*2 

14-1 

3 

•547 

•611 

+  -067 

1288 

2iS4    39  1908 

Groombridge  1288.. 

6-5 

II 

443"°' 

I2"2 

5 

4-1185 

•0134 

-    -OO24 

50  47  56*4 

12  '2 

SJ       '590 

'575 

+    'OI2 

1289 

]o,2 

1245*  41   1630 

64  Aurigne  

5-8 

I 

4  48'l6 

8--; 

6 

4*TQC  C 

*OI47 

—    "OOIO 

48  47  33  *8 

8'c. 

6         •'•06 

•585 

+    "004 

im**y 

1290 

1051 

707t  60  1048 

47  Camelopardi  

J 

I 

t  ^ 
535-09 

J 
10*2 

6 

1  7JJ 

5  '3  "45 

**T/ 
•0388 

+  -0008 

29  45  48-2 

IO'2 

jy* 

6         '663 

74' 

-    -O2O 

1291 

2188    38  1731 

Groombridge  1291.. 

TO 

II 

7    5  54-4« 

12*2 

5 

+    4-I095 

•0135 

-    *OOI2 

50  59  54*0 

12*2 

5  +  5-689 

+   '572 

-    -O2O 

1292   1054 

2198 

19  Lynuis  (Comes)  .. 

6-6 

I 

7  '773 

13*2 

2 

4*9424 

•0306 

+   '0007 

34  22  26*1 

13*2 

2         -806 

•688 

+    -013 

1201 

io-;6 

55  "92 

IIOQ 

-. 

I 

I  VI 

A'OJ.22 

-  *ooi8 

I*    22    IC'O 

I  VI 

•;         -808 

•687 

+    "031 

1294 

77 

2200    55  1193 

Piazzi  VII.  49  

8-1* 

7  20*19 

•J  • 

I  VI 

4  j-^-fcM 

'O1O7 

—    *OOOO 

J-T    •"•-•    jj  w 
•5,1     iS    CQ'Q 

J 

j 
•811 

•688 

+    '029 

'295 

2193    45  1422 

Groombridge  1295.. 

6*0* 

I 

7  30-51 

J 

14*1 

5 

4-3762 

JW 

•0186 

\jwy 

-  -0040 

•>*r    ~w    j7  7 

44  26     4*7 

'4-' 

J 

5         -823 

•608 

-   -oc4 

1296 

2192    42  1699 

Groombridge  1296.. 

6-6 

II 

7    736-55 

14*2 

4 

+   4-2640 

-    -0166 

-  -0017 

47    o  17*3 

14-2 

4  +  5-833 

+   "593 

+  '050 

1297 

2196 

50  1420 

20  Lyncis  (Comes).. 

6-8 

I 

7  40*68 

13*2 

5 

4-6225 

•0236 

-  -0060 

39  3°  36-' 

'3-2 

5 

•838 

•643 

+  '045 

1298 

1057 

2197 

20  Lyncis  

6-6 

I 

741  *Qd 

I  V2 

- 

4*6226 

"0236 

—  *ooi  -; 

39  30  30  *8 

'3'2 

c 

•840 

"643 

+  '058 

1299 

1262* 

66    502 

Groombridge  1299  .. 

I 

/     t  *    J/*T 

*9 

10*6 

7 

6*0365 

•0629 

IV>*  J 

-  "0003 

23  18  49-5 

10-6 

j 
7 

•908 

•839 

1300 

2213 

66     503 

Groombridge  1300.. 

7'5 

9    570 

10*6 

6 

6-0576 

•0641 

+  -0030 

23    9    i  -5 

107 

5 

'957 

•841 

+  -043 

1301 

2205 

39  '927 

GroombrMge  1301  .. 

6-5 

11 

7    9  14-04 

12*2 

5 

+   4-1176 

-    -0145 

-  "0004 

So  39  31'8 

I2'2 

5 

+  5-968 

+   -57' 

+  -023 

1302 

2206 

42  1704 

Groombridge  1302  .. 

7"9* 

I 

9  18*00 

14-2 

3 

4-2619 

•0170 

-  -0003 

46  59  28*5 

I4-2 

3 

'974 

'59' 

-  *oi6 

1303 

1063 

2204 

37  1707 

65  Aurigae. 

-;"2 

o  10*84 

9  "I 

6 

A  "Ol67 

"0131 

-  '0084 

t2    C-3    42  '8 

9*1 

6 

5-976 

•560 

+  *oi6 

2225 

71     402 

Groombridge  1304.. 

j 
7'4 

7    *7   "*T 

10  35  *oo 

1 
11*2 

6 

*r  vjv/ 

6-9316 

•0999 

-  -0045 

j*~    jj   f"  ^ 

18  16    57 

1  1  -2 

6 

6-081 

•961 

+  -004 

'305 

2214 

55  "99 

Groombridge  1305  .. 

7-6- 

'o  36-53 

IS'' 

4 

4*9512 

•0325 

+  -0005 

34    7  40-3 

I5-I 

4 

•083 

•686 

-  -006 

1306 

2208 

43  1686 

Groombridge  1306.. 

8-3* 

7  10  51-89 

I4-2 

3 

+    4  '283  1 

-     -o'79 

+   '001  1 

46  25  21-8 

14-2 

3 

+  6-105 

+   '593 

+  "032 

1307 

1064 

7i8t 

40  1852 

•>., 

II 

10  -;7"6i 

9*2 

c 

4'I7Q2 

*oi6o 

+  "0007 

48  58  30-9 

9*2 

5 

•112 

•578 

+  -005 

1308 

2222 

68    480 

Piazzi  VII.  67 

5-8 

II 

•**  ji  w 
10  59*50 

8-1 

3 

6 

*T     *  /  7*" 

6  "2604. 

*O772 

-   -0006 

21      Q   C,8'C, 

8-1 

6 

•114 

•88  1 

+  "036 

1309 

1066 

1270* 

49  1623 

21  Lyncis  

4*4 

I 

12  2O'7Q 

IO"2 

vc   <jv-*vt|. 

\jf  i  - 
"0240 

•OOIQ 

~  j     j 

40  2  -;  "?  ?  -4 

IO'2 

5 

•228 

•630 

+  "052 

1310 

2232 

71     405 

Groombridge  1310.. 

I 

.      *W      /   •;/ 

'2  30-43 

1  1  -2 

6 

6-9756 

•1046 

7 

-  -0041 

18     i  50*5 

11*2 

6 

•24I 

•964 

+  '051 

13" 

2218 

48  1528 

Groombridge  1311.. 

8-9* 

7  1253-28 

I3-2- 

2 

f    4-5026 

-      -0229 

-   -0024 

41  34  55'5 

13*2 

2 

+    6-272 

+   -621 

+  -031 

'3'- 

2219 

44  1627 

Groombridge  1312.. 

7'9 

13  679 

13-2 

4 

4  '3339 

•0196 

-   "0031 

45     9  27*9 

13-2 

4 

•292 

•598 

+  "040 

1313 

2221 

43  1691 

Pinzzi  VII.  87 

6*7 

I  7  28  *Q4 

14*1 

4*280-; 

•0186 

+    -OOOI 

46   22  41  *O 

14*1 

5 

•322 

0-590 

+    -OI2 

1314 

2241 

76    284 

Groombridge  1314.. 

7-8 

II 

*  J   *•"   T7t 
I333-90 

1  1  'I 

5 

*T    ™****J 
8*2307 

•1711 

-  -0067 

'3  49    3'8 

II  'I 

5 

•329 

1-136 

+    "I2O 

«3>5 

2227 

48  1535 

Groombridge  1315.. 

7'9 

14    10-95 

'3-' 

i 

4-5005 

•0233 

-  -0014 

41  34  15-8 

.3-1 

i 

•380 

0-620 

+    -038 

1316 

2229 

48  1537 

Groombridge  1316.. 

6-9 

7  1435-5I 

'3-' 

4 

+         4H929 

•0232 

-  -0086 

41    42  22  "O 

13-' 

4 

+    6-414 

+    *6i8 

+    -074 

131? 

2226 

38  1760 

Groombridge  1317.. 

7'' 

I 

'4  38-56 

12*2 

4 

4-0983 

•0154 

-  -0005 

50  57  56-4 

12-2 

4 

•419 

•564 

+    '023 

1318 

I280» 

48  1538 

Piazzi  VII.  92  

57 

I 

i439'93 

IS'1 

5 

4-5059 

•0235 

+  -oon 

41  26  37-6 

I3-I 

5 

•420 

•620 

+    "060 

'319 

2233 

62     934 

Groombridge  1319.. 

6-8 

II 

'4  5330 

II'I 

5 

5-4673'                    -0496 

-  -oon 

27  51  32-8 

1  1  -I 

5 

•43« 

753 

-f    -112 

1320 

'073 

1283* 

49  1630 

22  Lyncis  

.., 

II 

15  28*27 

q*l 

6 

4*58l8                        '0256 

+  "0115 

39  56  58-8 

9*1 

6 

•487 

•630 

+  '077 

3 

1292,  1293.  These  stars  form  the  pair  2  1062. 

1297,  1298.  These  stars  form  the  pair  2  1065. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


,a 

£ 

No. 

.3~ 

i.  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectru 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 

1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fc 

£ 

1    o 

h    m     s 

, 

s 

a 

0            /        '/ 

ir 

„ 

„ 

1321 

66    511 

Groombridge  1321  .. 

8-5* 

7  16  26-11 

ii'i 

I 

+    6-0130 

•0697 

-    -0051* 

23  14  39-0 

ii-i 

i 

+     6-567 

+    '826 

+  '004' 

1322 

2237 

38  I77i 

Groombridge  1322  .. 

7/3* 

17     5-51 

13-3 

I 

4-0867 

•0158 

-    -0037* 

51    10  50-0 

133 

i 

•622 

0-560 

+  -078' 

1323 

2255 

75    312 

Groombridge  1323  .. 

7'4* 

ii 

I?     7-09 

IO'2 

6 

8-1237 

•'737 

-    -0093 

14  I  37-5 

10-2 

6 

•623            fII5 

+  -103 

1324 

2243 

66    512 

Groombridge  1324.. 

7'5 

17  I3-83 

II'I 

5 

6  '0244 

•0710 

-    'OO05 

23    8  21  -i 

II'I 

4 

'633           O-826 

-  -014 

1325 

2238 

38  1773 

Groombridge  1325  .. 

6-9 

i 

17  18-47 

I3-2 

4 

4  -0766 

•0157 

+    -0022 

51  26  56-7 

I3-2 

4 

"638 

•558 

+  -067 

1326 

2242 

39  1958 

Groombridge  1326.. 

6-5 

i 

7  19   0-42 

12-2 

5 

+    4-1006 

•0164 

-    '0040 

50  43     30 

I2'2 

5 

+     6779 

+   "560 

+  -005 

1327 

2253 

69    432 

Groombridge  1  327  .  . 

8-0* 

19  10-15 

1  1  '2 

3 

6-4777 

•0918 

-    '0032 

2O    l6    22'I 

1I'2 

3 

792 

•886 

>-  -029 

1328 

2252 

66     514 

Groombridge  1328.. 

7'i 

19  46-10 

IO  2 

6 

5-9814 

•0718 

+  -ooii 

23   21    42-9 

10-2 

6 

•842 

0-817 

•    "°37 

1329 

2286 

80     237 

Groombridge  1329  .. 

87* 

20  43'53 

7'2 

i 

10-9532 

•4024 

-  -oi  18 

9    2  50-6 

7'2 

i 

•921 

1-496 

-   -006 

"33° 

2254 

56  1227 

Groombridge  1  330  .  . 

6-0 

ii 

21  15-71 

I3-I 

S 

4'94'3 

•0374 

-  -ooio 

33  5°  3'-8 

5 

6-965 

0-673 

+  "^37 

133' 

2257 

54  1160 

Groombridge  1331  .. 

7'4 

7  22     8-37 

I3-2 

4 

+    4-8105 

•0342 

—  -0050 

35  45  I'-o 

I3-2 

4 

+     7-036 

+   '654 

J332 

2256 

43  '7'i 

Groombridge  1332  .. 

6-3 

i 

22  31  '84 

12-2 

5 

4-2560 

•0206 

-  '0034 

46  33  52-5 

I2'2 

5 

•069 

•578 

'333 

2262 

55  1210 

Groombriilge  1333.. 

7-8* 

22  56-40 

I5-2 

4 

4-8987 

•0371 

-  -oooi 

34  23     1-5 

I5-2 

4 

•102 

•665 

'334 

2270 

69    436 

Groombridge  1334.. 

7'3 

23     7"44 

I  I  '2 

6 

6-4617 

•0960 

-  -0027 

20  14  31-4 

11-2 

6 

•117 

•878 

'335 

io85 

2267 

59  1099 

48  Camelopardi  

7-i 

ii 

23  33-40 

9'2 

6 

5-2329 

•0477 

+    -0012 

30     i  27-8 

9'2 

6 

•153 

•710 

1336 

2266 

54  1167 

Groombridge  1336  .. 

6-6 

i 

7  24    5-85 

I3-2 

4 

+    4-8093 

-     -0351 

-    -0035 

35  40  59-5 

I3-2 

4 

+     7-I97 

+  0-652 

1337 

2283 

74    334 

Groombridge  1337  .. 

77t 

24  i5'oi 

I4-I 

4 

7-5476 

•i55i 

+    -0074 

'5  34  37-6 

I4-I 

4 

'2O9 

1-024 

1338 

40  1903 

Groombriilge  1338.. 

6-6 

24  16-12 

I2-I 

5 

4-1344 

•0184 

—    "OO2O 

49  33  S1'1 

I2'I 

5 

•211 

0-560 

'339 

2297 

80    238 

Piazzi  VII.  132  

6-5 

ii 

24  17-10 

7'3 

6 

10-7004 

'3975 

-    -1998 

9  17  20-6 

7'4 

7 

•213 

1-453 

1340 

2274 

65     586 

Groombridge  1340.. 

8-1* 

i 

2441-47 

I  I  '2 

2 

5-8345 

•0706 

-    -0028 

24  17  17-9 

1  1  '2 

2 

•245 

0-790 

1341 

1093 

2271 

57  1093 

23  Lyncis  

6-3 

ii 

7  2$     2  '8  1 

0-6 

4-       C'0274. 

—       "OA  I  Q 

—    'OO24 

52   2Q    "I7-O 

9-6 

f. 

-f     7*274 

+  0-680 

1342 

2287 

74    335 

Groombridge  1342  .. 

**  j 

f     4.  J        •   VI 

25      8'99 

y  ° 

I4-I 

4 

-j-      ^  \jf.fi^ 

7-5582 

vc^l  y 

•'575 

^ 
+   -0092 

j        y  ji 

'5  3'     9'5 

•y    >_• 

14-1 

j 

S 

1      /      /  T- 

•283 

1-024 

1343 

2268 

38  1798 

Groombridge  1343.. 

6-8* 

25   I8-03 

I3'I 

8 

4-0680 

•0172 

-    -0023 

51  19  41-6 

13-1 

8 

-295 

0-550 

1344 

2303 

79    259 

Groombridge  1344.. 

8-0* 

25  4I-8l 

9-6 

2 

10-1105 

•3500 

-    -O009* 

10     i  44-7 

8-1 

i 

•328 

1-370 

'345 

2282 

65    588 

Groombridge  1345.. 

8-4* 

25  48-07 

II  '2 

2 

5-8490 

•0722 

-    -0013 

24    8    6-6 

1  1  '2 

2 

•336 

0-791 

1346 

38  1802 

Groombridge  1  346  .  . 

8-3* 

7  25  56-41 

I3-0 

6 

+  4-0697 

•0174 

-    -0006 

51   15     2-0 

'3-0 

6 

+   7-347 

+   '549 

1347 

2275 

55  1213 

Groombridge  1  347  .  . 

8-5« 

25  59-54 

I4-2 

I 

4-8598 

•0373 

+    -0025 

34  49  227 

14-2 

i 

•352 

•656 

1348 

2278 

55  1214 

Groombridge  1348  .. 

6-9 

ii 

26  31-89 

1  1  '2 

IO 

4-8589 

•0376 

+    -OOl6 

34  48  41-9 

1  1  '2 

IO 

'395 

•656 

1349 

1096 

1312* 

59  1103 

24  Lyncis  

4'9 

i 

2651-73 

107 

6 

5-1501 

•     -0470 

—    -0041 

30  51   39-1 

10-6 

7 

•422 

•695 

135° 

2290 

69    438 

Groombridge  1350.. 

7-2 

i 

27    6-18 

1  1  -2 

5 

6-4093 

•0985 

-    'OOI9 

20  24  23-9 

1  1  '2 

5 

•441 

•865 

1351 

2279 

48  1561 

Piazzi  VII.  156  

57 

ii 

727    7-87 

I4-2 

5 

+    4-4777 

-     -0273 

-    -0059 

41  26  19-1 

I4-2 

5 

+   7'444 

+   -603 

+  -138 

1352 

2277 

38  1803 

Groombridge  1352.. 

5-8 

27  26-10 

I2'9 

'3 

4-0677 

•0178 

-    -0070 

51     14       I'D 

I2'9 

"3 

"469 

•548 

+  -009 

1353 

2288 

65    592 

Piazzi  VII.  159  

7'i 

ii 

27  4376 

II  '2 

3 

5-8046 

•0721 

-    -0059 

24    24   32-9 

I  I  "2 

3 

"493 

•782 

+  -054 

'354 

2289 

Piazzi  VII.  160  

7-1 

ii 

27  43-83 

II  "2 

3 

5-8051 

•0722 

-    -0051 

24   24    l8'4 

1  1  -2 

3 

"493 

0782 

+  -049 

'355 

762t 

80    240 

Piazzi  VII.  155  

6-9 

ii 

28    6-23 

9'9 

9 

10-3436 

•3824 

-    -0089 

9  40  27-5 

9-9 

9 

•523 

1-395 

+   -008 

1356 

1098 

754t 

65    593 

51  Camelopnrdi  

6-1 

ii 

7  2823-91 

II  "2 

6 

+   .5-8399 

-     -074' 

+    -0031 

24     6  30-3 

1  1  -2 

6 

+   7-547 

+  0786 

-   -025 

'357 

IIOO 

2294 

63    733 

49  Camelopardi  

6'4 

i 

29   9-83 

9'2 

6 

5-5282 

•0623 

-    -0047 

26  43  42-5 

9'2 

6 

'609 

743 

+   -050 

1358 

1104 

2291 

50  1460 

50  Camelopardi  

5'5 

i 

2938-19 

1O"2 

6 

4-5907 

0-0312 

-    -0039 

39     7  497 

10-2 

6 

•647 

o'6i6 

+   -035 

'359 

2348 

84    169 

Groombridge  1359.. 

6-3 

i 

29  46-61 

7-8 

5 

'6-0553 

1-1411 

-    -0064 

5  26  16-4 

7'9 

7 

•659 

2-160 

•ooo 

1360 

2312 

77    302 

Groombridge  1360.. 

8-4* 

29  59-61 

14-1 

2 

8-9269 

0-2659 

+    -OOI2 

ii  54  50-8      14-1 

2 

•677 

1-199 

-   -on 

1321.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1899  and  1901. 
1332.  This  star  is  n  close  double,  and  forms  the  pair  02  174. 

'338,  1346.  The  proper  motions  have  been  derived  bv  comparison  with  observations  made  at  Greenwich  in  1900. 

'353)  '354-   These  stars  form  the  pair  2  1122. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBKIDGE  AT  BLACKIIEATH,  1806  TO  1816. 
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4 

I 

No. 

!| 

i.  in  Greenw 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

1 

a 

oa 
•o 

s. 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio-o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annunl 
Proper 
Motion. 

fc« 

o 

£ 

O 

h     m     ft 

a 

, 

, 

O           t't 

a 

„ 

it 

1361 

2314    77    303 

G  room  bridge  1  36  1  ... 

6-8 

i 

7  30  18-67 

14*1 

4 

+     8-9009 

•2649 

+  -004; 

ii  57  31-2 

14-1 

5 

+   7702 

+  1-195 

+  -003 

1362 

2293    44  1666 

Piazzi  VII.  171  

7-2 

3021-33 

14*2 

4 

4-2730 

•0231 

-   -0082 

45  46  10-3 

14-2 

4 

•705 

0-572 

+  -009 

>363 

1326*  72    382 

Groombridge  1363... 

7"6 

31    8-10 

in 

3 

6*9210 

•131- 

-  -oooi 

17  45  28*5 

1  1  -I 

3 

•768 

•927 

+  -069 

1364 

2299    60  1082 

Groombridge  1364... 

6-9 

ii 

31  27-40 

13-1 

4 

5-2710 

•0542 

-  -0097 

29  15  13*1 

13-1 

4 

793 

0705 

+  -084 

'365 

2323 

78    273 

Groombridge  1365... 

7-4* 

n 

32  42-10 

14-1 

4 

8*9163 

•2737 

+  -0081 

n  52  38-8 

'4-1 

4 

•894 

1-192 

+  -040 

1366 

2332 

80    241 

Groombridge  1366... 

8-3' 

7  3321-32 

1  1  -2 

2 

+   10-1152 

•3850 

+  -0074 

9  53  '57 

II  '2 

2 

+  7-947 

+  ''35' 

+  -032-" 

1367 

2308 

60  1084 

Groombridge  1367... 

6-8 

i 

33  38-14 

'3'' 

4 

5-2665 

•0554 

-  -0043 

29.  12    13-0 

I3-I 

4 

7-969 

0702 

-  -025 

1   i'--'*1 

2342 

79    265 

Pia/./i  VII.  187  

V4 

i 

34  21  '63 

9'6 

n 

IO-OOO2 

"{782 

-   "0191 

10     i  49-0 

97 

12 

8-028 

I  "333 

+  -055 

J 

1369 

2J2I 

72    385 

Groombridge  1369... 

j  ^ 
7'2 

n 

35    5  '20 

y 

107 

4 

6-9099 

•J/ 

•1366 

+  -0136 

17   40  59-8 

I  IV) 

4 

•086 

0-919 

-  -045 

"37" 

2325 

72    386 

Groombiidge  1370... 

7'5 

i 

35  48-19 

107 

4 

6-8672 

•'352 

-  -0005* 

17  50  447 

107 

4 

•'43 

•912 

-  -ooi 

137' 

2318 

59  ni3 

Groombridge  1  37  1  .  .  . 

7'2 

7  35  48-83 

13-2 

5 

+     5-1850 

•0537 

-  -oooi 

30     i  57'6 

13-2 

5 

+  8-144 

+   -688 

+  -067 

i.>r- 

2315 

54   1-77 

Piazzi  VII.  199.  

6-2 

ii 

36   4-01 

'4-1 

7 

47892 

•0398 

-    -OO2O 

35  24  41  *6 

14-1 

7 

•164 

•635 

-  *o6o 

'373 

2316 

55  1226 

Groombridge  1373... 

7-4 

H 

36   9-85 

I2'2 

3 

4-8280 

•0412 

-  -0005 

34  48  16  -2 

12-2 

3 

•172 

•640 

•ooo 

'374 

1338*  74     338 

Groombridge  1374... 

5  '5 

n 

3711-86 

1  1  '2 

5 

7-4374 

•'74' 

-  -0018 

'5  35  48-5 

I  I  '2 

6 

•255 

•985 

+  -030 

'375 

2327    55  1230 

Piazzi  VII.  216  

7  '2 

39    5  '58 

I2"2 

, 

4-8178 

*"4J  ; 

+  -0076 

34  48  I9'3 

12*2 

3 

•406 

•634 

+  -088 

vt"  j 

137^ 

2328  ,  60  1094 

Groombridge  1376... 

8-4* 

7  39  1  1  -26 

I3-2 

3 

+    5-'9S5 

-     -0561 

-   0016 

29  44  43  '4 

I3-2 

3 

+  8-413 

+   -684 

+  -ooi 

1377 

2338    60  1097 

Groombridge  1  377  ... 

8-0* 

40   8-04 

13-2 

4 

5*l834 

•0563 

-  -0017 

29  5°  23-9 

13*2 

4 

•488 

•682 

+  -043 

'37s 

1125 

2330    47  1498 

25  Lyncis  

6-4 

ii 

4O  77  'C4 

9*2 

6 

4  '4090 

"O2QQ 

-   '0014 

42    8    8-2 

9'2 

6 

•527 

'579 

-  -006 

1379 

1126 

2335      47     I4QO 

26  Lyncis  

**   *T 

C'7 

n 

*tv  o/    j^ 
40  50*35 

8-2 

6 

A  -4.160 

v*--yf 

-  -0085 

41  57  217 

8-2 

6 

'543 

'579 

-    'OO'l 

1380 

1123 

2343 

56  '253 

52  Ciimelopai-di  

*>  / 

6-5 

i 

4O  58-67 

97 

6 

*T    T1           ~ 

4-9329 

•0473 

-   -0013 

33    o  39-2 

97 

6 

'555 

•647 

*"-J 

+  -023 

«38l 

2339 

44  1687 

Groombridge  1381... 

8-9" 

7  41  24-60 

1  1  '2 

i 

+  4-2585 

-      -0259 

-    *OO02 

45  3°    9"i 

1  1  -2 

i 

+  8-590 

+     -558 

+  -006 

1382 

2340 

44  1688 

Groombridge  1382... 

7-9* 

41  31-14 

1  1  -2 

4 

4-2573 

•0259 

-   -ooi  8 

45  3'  34'3 

1  1  '2 

4 

•598 

'557 

-  -040 

1383 

2347 

65    606 

Piazzi  VII.  236  

7-3 

ii 

42  38-81 

10-8 

5 

5-6850 

•0801 

+  -0027 

24  45  22*9 

10*8 

5 

•687 

"744 

+  -030 

«384 

2349 

44  1693 

Groombridge  1384... 

6-4 

n 

44  53'63 

1  1  -2 

6 

4-2487 

•0267 

+  '0040 

45  3'  4'  '2 

1  1  '2 

6 

•864 

•552 

-  -017 

'385 

1353* 

59  "3° 

Groombridge  1385... 

5-8 

n 

45  20-24 

I3-2 

5 

5-1096 

•0566 

+    -OOI2 

30  27    7*8 

I3-2 

5 

•898 

•664 

-  -037 

1386 

1356- 

63    749 

Groombridge  1  386.. 

6-1 

n 

74522-65 

127 

6 

+  5-4848 

-      -0729 

-   -0016 

26  24  15*4 

127 

6 

+  8-902 

+     7'3 

+  -015 

1387 

1135 

778t 

60  1105 

53  Camelopardi  

6-0 

i 

45.23-3I 

9'2 

6 

5-2178 

•0612 

-  -0029 

29  10  17-3 

9'2 

6 

'903 

•678 

+  -034 

1388 

'357* 

63    75° 

Groombridge  1388... 

8-1* 

45  29-31 

12-6 

5 

5-4844 

-0731 

+  -0056 

26  24    9-7 

12-6 

5 

•910 

7'3 

-    -OI2 

1389 

21,-;-; 

6l    IO2I 

Piaz/i  VII   251 

67 

i 

A  c  46  *OQ 

8*2 

•••2762 

•0638 

+  '0004 

28  30  1  1  -i 

8-2 

5 

'93  2 

•685 

-    "Ol6 

'390 

jjj 
2353 

54  1188 

Grootnl'ridge  1390... 

v  / 

7-0 

n 

*O  -T**  **y 

46  13-67 

II-I 

6 

47773 

•0443 

-  -0043 

35    2    3-5 

II-I 

6 

•969 

0-619 

"j" 
+    -019 

1391 

2392 

82    235 

Groombridge  1391... 

6-2 

i 

7463576 

7-2. 

6 

+  127833 

•8046 

-  -0075 

7    o  55-9 

7*2 

6 

+  8-998 

+  1-662 

+    -028 

'39^ 

1360' 

57  ni8 

54  Camelopardi  

6-5 

n 

47    278 

97 

6 

4*9661 

•0518 

-  -0044 

32  12  53-8 

97 

6 

9'033 

0-643 

+    -058 

'393 

2359 

54  1190 

Piazzi  VII.  260 

ii 

47  *;2*29 

I  I  'I 

1  "7  SO8 

'QAAl 

-   "0004 

35  21  30-3 

ii-i 

4 

•097 

•614 

+    '005 

'394 

2365 

54  H93 

Groombiidge  1394... 

8-9* 

48  387' 

11*1 

i 

*r     /  J'-"-' 

47500 

^^T 

•0444 

-    -OO22 

35  19  3°"2 

ii-i 

I 

•158 

•613 

+    *OI7 

'395 

2375 

70    496 

Gioumbridgui395... 

8-ot 

4924-11 

11  "2 

2 

6-4698 

•1309 

-  -0036 

19  15  52*8 

1  1  -2 

2 

•216 

•834 

+    -OO2 

'396 

2369 

58  1093 

Piazzi  VII.  269  

6-9 

i 

7  4933^4 

11  '2 

6 

+  4-9933 

•0543 

-  -oi  18 

31  42  12-1 

11*2 

6 

+  9-229 

+     -643 

+    '093 

'397 

2368 

55  1243 

Piazzi  VII.  271 

7V 

49  39*27 

TQ'7 

2 

4'8jI1 

"O470 

-   '0046 

33  59  48-4 

19-3 

2 

'235 

0-622 

+    'OI3 

1398 

2383 

76    3°7 

Groombridge  1398... 

'     J 

7-6* 

i 

4955-93 

*y  J 

13-2 

3 

•t  "j1  j 
7*9659 

"*t/  y 
•2436 

-  -ooii 

13  37  30-0 

I3-2 

3 

•257 

1-027 

+    -069 

'399 

2372 

59  "36 

Groombridge  1399... 

6-6 

i 

5°   3  "63 

127 

6 

5*1064 

•0594 

-  -0009 

3°  '3  48-3 

127 

6 

•268 

0*657 

+  "on 

1400 

2377 

?o    497 

Groombridge  1400... 

6-6 

n 

5027-56 

11-7 

10 

6-3716 

•1262 

+  -0324 

19  45    0-6 

11*7 

ii 

•209 

•819 

-  -104 

1366.  As  the  Groombridge  N.P.  D.  seems  to  be  di.^cordant,  it  lias  not  been  used  in  deriving  the  proper  motion. 

1397.  This  star  was  observed  in  1819  after  the  conclusion  of  the  general  observations  for  tbe  catalogue. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


„ 

•g 

a 

No. 

(3   <o 

in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

1 

e  of  Spectra 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Pruper 
Motion. 

(21P2 

6 

e 

* 

H 

O 

h    m    s 

8 

s                      H 

0           ,        // 

„ 

„ 

1401 

2378 

66    537 

PiazziVII.  282  

7'3 

7  Si  3773 

9-2 

6 

+        57500 

•0916       +    -0032 

23    48    17-4 

9-2 

6 

+  9-389 

+    '737 

+  -047 

1402 

2373 

40  1989 

Groombridge  1402.. 

7-2 

II 

Si  51-43 

1  1  -I 

6 

4-0714 

•0235 

-  -0028 

49  44  10-9 

ii  "I 

6 

•406 

0-521 

-  -ooi 

1403 

2390 

76    308 

Groombridge  1403.. 

77 

II 

5233-51 

13-2 

3 

7'9080 

•2452 

-  -0147 

13  42  14-0 

13-2 

3 

•460 

1-013 

-i    -105 

1404 

1148 

2386 

68     524 

55  Camelopardi  

5'5 

II 

53  44-44 

8-5 

6 

6-I372 

•1160 

-  -0014 

20  59    3-0 

8-5 

6 

'SSI 

0783 

-  -on 

1405 

H55 

2380 

43  1770 

6-3 

I 

53  57'77 

IO'2 

6 

4-1979 

•0276 

-   -0019 

46    12   23-9 

IO'2 

6 

"534 

+  -019 

1406 

2382 

27  Lynr.is  . 

4.'Q 

I 

7  C4     6  '62 

Q"2 

6 

+      4*^771 

'0404 

-   -0069 

37  57  32'8 

9'2 

6'+  o'-;8o 

+   -582 

-    -002 

1407 

•*•  J'-'1*' 

1380* 

58    I  102 

Groombridge  1407... 

"r  y 

6-0 

II 

/  jt   v  "*• 

5423-55 

7    ** 

1  1  '2 

6 

H  j/  /  * 
5-0091 

•0578 

-  -0035 

31  12  35'9 

1  1  -2 

6 

•602 

0-637 

+    -078 

1408 

1147 

2400 

76      3IO 

Bradley  1147  

5*8 

II 

55  10-45 

1  3  "2 

i 

7-8825 

•2500 

+  -0050 

13  41     6-0 

!3"I 

y 

•673 

1-003 

-     -014 

1409 

2401 

76      311 

Groombridge  1409... 

9-2* 

55  21-09 

j 
13-2 

2 

•2556 

+  -0051* 

13  3i     9'8 

I3-2 

2 

•675 

I  -01  1 

+    -007 

1410 

238? 

58    1103 

Groombridge  1410... 

7-9* 

55  2377 

1  1  -2 

4 

5-0146 

•0587 

-  -0049 

31     4  32-5 

II  '2 

4 

•679 

0-637 

+    -017 

1411 

1159 

2385 

42    1819 

Bradley  1  1  59 

6-4 

II 

7  c6  I7'77 

II  'I 

6 

+    4*1  600 

-     -0272 

+  -0017 

47     i  30-8 

II  "I 

6 

+  9-748 

+  0-526 

+    -065 

1412 

2408 

76    3'5 

Groombridge  1412... 

9-0" 

/  jv  *  /  /  / 

56  46-54 

3 

7-9I58 

•2566 

+  -oooi 

13  32  54'6 

I3'1 

3 

•785 

1-004 

+    -040 

1413 

2405 

70    502 

Groombridge  1413... 

7'4 

57  42-70 

IO"9 

6 

6  '4042 

•1382 

-  -0023 

19  15  44-4 

IO"9 

6 

'856 

0-809 

+    -027  1 

1414 

2398 

66    541 

Groombridge  1414... 

7-o 

I 

5743'oS 

IO'9 

6 

5-7803 

•0992 

-  -0051 

23  15  5^5 

I0'9 

6 

•856 

•730 

+    -080  j 

1415 

2397 

56  1278 

PiazziVII.  311 

C'Q 

II 

58  37'og 

9  '2 

6 

4-8611 

'O137 

-   -0016 

32  59  31-9 

9'2 

6 

•925 

•612 

+    -038  1 

1416 

2394 

J\f          I.*.f\J 

39  2065 

Groombridge  1416... 

J  " 

6-5 

II 

• 
1  1  -I 

6 

+    4-0214 

J  JV 

•0237 

-  -0057 

50  42  57'3 

1  1  "I 

6 

+  9'934 

+    -505 

1417 

2413 

75    334 

Groombridge  1417... 

6-5 

II 

58  59-72 

I3-2 

6 

7-5249 

0-2273 

+  -0090 

H  36  39'3 

IS'2 

6 

"954 

0-948 

-     -040 

1418 

2455 

85     128 

Groombridge  1418... 

7'4 

II 

59  I7-94 

7'2 

6 

18-4451 

2-1773 

-  -0981 

4  18  567 

7'2 

5 

"977 

2-328 

+    -084 

1419 

1160 

2411 

72    409 

Bradley  1160  

6-2 

II 

CO  20*37 

II  "2 

6 

6-8587 

0-1737 

-  -0018 

17     i  20-9 

1  1  '2 

6 

9-991 

0-863 

+    -023  1 

1420 

1164 

Soot 

60  1119 

56  Camelopardi  .. 

6'4 

I 

jy  my  j/ 

IO"2 

6 

rf   •-'J1-'/ 

•0678 

-  -0027 

29    3  34-9 

10-2 

6 

lO'OIO 

•648 

+    -006  1 

1421 

2409 

43  1783 

Groombridge  1421... 

67 

I 

8    i  42-58 

1  1  -I 

5 

+    4-1690 

-      -0290 

-    "OOII 

46  24    5-6 

II'I 

5 

+  io'i6o 

+    "520 

+    -030  I 

1422 

1171 

Sost 

60  1124 

29Lyncis  

5-6 

I 

i  57-58 

9-2 

6 

5  -0782 

•0656 

+  -0027 

29  51  39-2 

9'2 

6 

•178 

•634 

-    -003 

241  •; 

67    534 

Piazzi  VIII.  8. 

7"2 

J/     J 

221  *59 

IO'2 

6 

-    -OO22 

21  53  50-1 

10-2 

6 

"209 

741 

+  -018 

1424 

1172 

•"*•  j 
2414 

62    991 

57  Camelopardi  

5-8 

II 

238-49 

8-6 

5 

5-3365 

•0790 

-    -0044 

26  55  15-6 

8-5 

6 

•229 

•665 

-   -017 

1425 

2425 

69    464 

Groombridge  1425... 

7'2 

II 

4  58-61 

IO-2 

6 

6-1307 

•1292 

+    -OO2O 

20   29    26-5 

IO-2 

6 

•405 

•760 

-  -020 

1426 

1178 

2420 

58    III2 

30  Lynris  

6-0 

I 

8    EJ    o*51-' 

8-2 

4 

+    4-0237 

-     "0601 

+    -0040 

31    40   42-6 

8-2 

6 

+  10-407 

+    -609 

-     -020 

1427 

1403* 

61  1043 

Piazzi  VIII.  30  

6-5 

6  40*04 

10-7 

6 

t  y  j/ 
5-143° 

•0718 

+    -0012 

28    46    55'2 

107 

6 

•53" 

•634 

-    -003 

1428 

2432 

67     542 

Groombridge  1428... 

7-6 

8  49-23 

II-I 

4 

5-8556 

•1154 

+    -0031 

22      6   55-5 

II  "I 

4 

•691 

•718 

-    -023 

1429 

1400* 

S3   1246 

Piazzi  VIII.  40 

-... 

I 

921  '09 

8-2 

6 

4*6  1  t;o 

'048-; 

-  -ooio 

36  10  51-7 

8-2 

6 

730 

•564 

+    "097 

1430 

1183 

•  T«f 
1408* 

jj   *™  •?• 
43  1815 

31  Lyncis  

4*4 

947'2O 

0"2 

6 

T-      j" 

4*1  "127 

"^vj 
-0306 

-    -0021 

46    12    50-8 

9-2 

6 

•762 

o  -507 

+  -081 

'43' 

H33* 

82    253 

Groombridge  1431... 

6-7 

I 

*f/    *,< 

8  1049-79 

y 

7'3 

6 

*T     •  J*"  1 

+   12-0792 

VJW 

•8945 

-     -0148 

7     7  12-4 

7-3 

6 

+  10-840 

+  1  -478 

'OOO 

1432 

8i6t 

67     545 

Piazzi  VIII.  46  

6-2 

II 

n  40-94 

I0'2 

6 

5-8366 

•1172 

-    -0117 

22    5  35-0 

IO'2 

6 

•902 

0710 

-  -006 

1433 

2435 

42  1859 

Groom  bridge  1  433... 

6-2 

II 

ii  48-53 

1  1  -2 

6 

4-1031 

•0294 

-    -0005 

47  23  41-1 

I  I  -2 

6 

•912 

•498 

-  -006 

'434 

2436 

42  1860 

Groombridge  1434... 

8-5* 

ii  50-40 

1  1  -2 

2 

4-1023 

•0294 

-    -0056 

47  24  53'5 

1  1  '2 

2 

10-913 

•498 

+  -044 

1435 

823t 

69    472 

Piazzi  VIII.  52  

6-4 

II 

1354-12 

12-2 

4 

6-1261 

•1402 

+    -0046 

20    3  32-5 

12  '2 

5 

1  1  -064 

741 

+    -020 

I436 

2440 

40  2050 

Groombridge  1436... 

7-2 

II 

8  14    7-61 

1  1  "2 

5 

+    .4-0232 

-    -0273 

+    -0009 

49  29  53-8 

1  1  "2 

5 

+  iro8i 

+  -485 

+    -O2O 

"437 

2441 

46  1398 

Groombridge  1437... 

6-5 

II 

14  19-15 

I3'2 

6 

4-2362 

•0350 

-    -006I 

43  43    3'9 

I3-2 

6 

•095 

•510 

+    -361 

1438 

1186 

245' 

61  1054 

i  Ursse  Majoris  o 

3-5 

II 

14  22-44 

8-8 

6 

5-1091 

•0753 

-    'Ol8o 

28  39  36-3 

9-6 

36 

•099 

•616 

+    -121 

1439 

2456 

6?     549 

Piazzi  VIII.  58  

7-3* 

II 

15    3-80 

I2"2 

3 

5-8112 

•1192 

-    -0075 

22    4  54-3 

I2'2 

3 

•150 

•700 

+    -059 

1440 

2465 

70    521 

Groombridge  1440... 

8-0* 

1657-17 

II  "2 

3 

6-1440 

•1456 

-    "0069 

19  47   157 

II  "2 

3 

•286 

•736    +  -035 

1421.  This  star  is  a  close  double,  and  forms  the  pair  02  189, 
1 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  HLACKHEATH,  1806  TO  1816. 
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jg 
o 

= 

No. 

a  " 

in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

•J 
•a 

a 

1 

1 

1 
•3 

Mean  K.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
PlYCrssiou 
iSlo-o. 

Secular 
Variation 
1810*0. 

Annii-il 
Pro|«T 
Moti  n. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

I 

c  g 

fcsa 

0 

•z; 

s. 

i 

O 

h    m    i 

__.      .. 

i 

, 

0           <        " 

„ 

„ 

„ 

:j    '44' 

2457 

53  1258 

Piazzi  VIII.  71 

8-2* 

8  17    3H2 

"'3 

3 

+    4-5782 

•0503 

--    -OOOJ 

36  '5  «4'9 

"'3 

3 

+  11-293 

+    '547 

+    -OI2 

"442 

1195 

2462 

65    638 

2  Ursfe  Majoris  ...A 

5'5 

I 

1727-24 

8-2 

5 

5-5249 

"1025 

-  -0137 

24  13  19-2 

8-2 

7 

•323 

•660 

+    '059 

'443 

247' 

70    522 

Groombridge  1443.. 

8-5+ 

17  52-65 

1  1  -2 

2 

6-1614 

•1482 

+  -0028 

19  38    3-1 

II  "2 

2 

'354 

•736 

+    -086 

1444 

2472 

70    523 

Groombridge  1444  . 

7'3 

18    8-41 

1  1  '2 

6 

6-1542 

•1480 

-   "0027 

'9  39  47'9 

II  -2 

6 

•372 

734 

+  '062 

1445 

2461 

53  1259 

Piazzi  VIII.  78  

6-5 

II 

18  13-83 

I1'2 

6 

4-5729 

•0506 

+  -0005 

36  '5  '3"4 

1  1  -2 

6 

•378 

"544 

+  -086 

1446 

.438* 

74    37° 

Groombridge  1446.. 

6'4t 

II 

8  18  16-44 

IO*2 

6 

+    6-9824 

-     -2193 

•oooo 

'5  43  27-3 

10-2 

6 

+  11-382 

+    -834 

+  -104 

'447 

2459 

40  2065 

Groombridge  1447.. 

77* 

II 

1  8  26-23 

'3'' 

4 

4-0171 

•0282 

-  -0037 

49  19    7*0 

I3-1 

4 

'393 

"477 

+  -026 

I44S 

2460 

40  2066 

Groombridge  1448... 

6-8* 

I 

18  32-04 

'3'' 

4 

4-0225 

•0284 

-  -0019 

49    8  54*3 

I3-' 

4 

•401 

•478 

+  -034 

1449 

2466 

59  1176 

Groombridge  1449.. 

7-0* 

I 

'833"«7 

12-2. 

3 

4*9196 

•0678 

-    -OOI2 

3°  45  39'9 

12*2 

3 

•402 

•585 

+  -025 

1450 

835t 

38  1920 

Groombridge  1450... 

6-4' 

II 

20  31  -88 

IO-2 

6 

3-9459 

•0261 

-  -0084 

5'  20  33-3 

IO-2 

6 

'544 

•466 

+  -166 

1451        I2O2 

84it 

65    643 

3  Ursa;  Majoris  

57 

II 

8  22  10-91 

8*7 

6 

+    S-4768 

•1036 

-  -0060 

24  20  12-9 

9*0 

5 

+  11-661 

+  0-645 

-  -093 

1452 

848t 

74     370 

Groombridge  1452... 

6-4 

II 

22  22-49 

7*6 

5 

9-6962 

•5695 

-   "0125 

9  19  18-8 

77 

6 

•676 

1-145 

-    -OI2 

'453 

2478 

43  '833 

Groombridge  1453... 

87* 

23  14-66 

13-2 

3 

4-1077 

•0328 

-  -0038 

46  17  26*3 

13-2 

3 

•738 

0-481 

+  '°33 

M54 

2479 

43  '834 

liioombridge  1454... 

7-0 

II 

23  24-35 

10-2 

4 

4-0898 

•0321 

+  -0006 

46  46  34-2 

IO-2 

4 

•748 

'479 

+  -004 

'455 

1206 

2485 

64  698 

4  Ursie  Majoris..  ..» 

4-8 

II 

23  28-14 

8-8 

5 

5-3928 

•0995 

-  -oioo 

25     i  207 

87 

6 

'753 

•632 

-    *O22 

1456 

2484 

60  1148 

Groombridge  1456... 

6'3 

I 

8  23  35-87 

12*2 

5 

+    4-9928 

-     -075' 

-  -0023 

29  24  347 

12*2 

5 

+  11763 

+    -585 

+    -033 

'457 

2494 

70   528 

Grooinbridge  1457... 

7'2 

2355-86 

1  1  '2 

6 

6-1826 

•'583 

-  -0057 

19  10  35-4 

11*2 

6 

786 

725 

+  '035 

145* 

'443* 

53  1268 

Groombridge  1458... 

5-8      II 

24   673 

1  1  -2 

6 

4-5624 

•0527 

-  -0090 

35  56  57  'o 

1  1  '2 

6 

799 

'533 

+  -009 

1459 

2487 

53  1269 

Piazzi  VIII.  103  

6-5     II 

24  48*60 

I3-I 

5 

4-5335 

•0516 

-  -0023 

36  25  20-2 

IS'' 

5 

•849 

•528 

+  -027 

1460 

,448' 

53  1272 

Piazzi  VIII.  105  

6-2 

II 

25    8-91 

.3-' 

5 

4-5206 

•0511 

-  -0045 

36  38    5-' 

'3'' 

5 

•372 

•526 

+  -020 

1461 

2491 

44  1769 

Groombridge  1461... 

8-4 

8  26  16-34 

I3-3 

4 

+    4-1413 

-0349 

-    '0052 

45    6    57 

13-3 

4 

+  11-951 

+   -480 

•ooo 

1462 

2493 

44  '77° 

Groombridge  1462... 

8-2 

26  29-55 

13-3 

2 

4-1423 

•0350 

-  -0028 

45    3  »•' 

'3'3 

2 

•967 

0-480 

+  -003 

1463 

253° 

So    272 

Groom  bridge  1  463  .  .  . 

7-5      I 

26  4972 

7'5 

6 

9-6293 

•5824 

-  -0168 

9  '7    3'9 

7-6 

5 

11*991 

1*121 

+  -008 

1464 

2498 

41  1864 

Groombridge  1464... 

S-o* 

27  10-15 

I0'2 

4 

4*0361 

•0309 

-  -0025 

47  58  373 

10-2 

4  ,     12-014 

0*466 

-  -017 

1465 

1214 

2505 

46  1422 

5'5 

II 

27  50-19 

9'2 

6 

4*1967 

•0376 

-  -0003 

43  3°  37'5 

9'2 

6 

•061 

•484 

-  -077 

1466 

2506 

45  1614 

Groombridge  1466... 

7-8* 

8  27  54-93 

14-2 

4 

+    4*1602 

•0362 

+    -OOO2 

44  26  43-8 

I4-2 

4 

+  12*066 

+     -480 

+    -O2O 

1467 

2508 

40  2091 

Groombridge  1467  .. 

7-6 

I 

28  18-22 

1  1  -2 

5 

3-9880 

•0295 

-    -OOI2 

49  19  18-4 

1  1  -2 

5 

•093 

'459 

-    -009 

1468 

2517 

45  1620 

Groomliridge  1468... 

7'2* 

28  42  -92 

I4-2 

5 

4-1563 

"0363 

-     *OOIO 

44  28  207 

14-2 

5 

•122 

•478 

+    -O2O 

1469 

2528 

67     560 

Piazzi  VIII.  137  

6-3 

I 

31  26-86 

107 

6 

5-6063 

•1221 

-  -0028 

22   36  33-6 

107 

6 

•312 

•640 

+    '031 

1470 

2536 

70    536 

Grooinbridge  1  470... 

7'5 

32  3S'9i 

1  1  '2 

5 

6*1231 

•1657 

-    'OO22 

19    o  47-0 

11-2 

5 

"392 

•697 

+    -OO2 

'47' 

2544 

38  1961 

Groombridge  1471... 

7-2 

I 

83642-54 

10-8 

5 

+    3'9"5 

-        -0286 

-    *OOO4 

So  57  557 

10-8 

4 

+  12*673 

+      '437 

-  '035 

1472 

1241 

2556 

62  1027 

5  Ursfc  Majoris  b 

5'9 

I 

37  35'85 

9  '2 

6 

5*0698 

•0897 

-    'OOl6 

27   2O  22-O 

9'2 

6 

732 

•566 

-  -018 

'473 

2551 

44  1791 

Groombridge  1473... 

8-5* 

37  57-o8 

1  1  -2 

2 

4-0746 

•0355 

-    -0058 

45  48    67 

II  '2 

2 

•756 

'454 

+  '015 

'474 

1247 

2560 

44  1794 

35  Lyncis  

,., 

II 

39   8-80 

lO'O 

6 

4*0782 

*oi6o 

-    "OOOQ 

4C  14  74-6 

10*9 

6 

•837 

'452 

-  -048 

'475 

2574 

71     484 

Groombridgu  1475... 

7-2 

39  2872 

»v  y 

1  1  -2 

5 

*t  **j  **• 
6-1154 

VJWW 

•1751 

rw-J 

-    -OIO2 

•tj  jt  j*t  " 
18  37  56-9 

11*2 

5 

•860 

•679 

+  "023 

1476 

2562 

42  1935 

jlroonibridge  1476... 

6-1 

II 

83933-49 

13-2 

6 

+    4-0181 

•0335 

-     -0055 

47  17  34'6 

I3-2 

6 

+  I2-865 

+     '444 

+  '085 

'477 

1246 

2572 

65     673 

6  Ursae  Majoris  

5-8 

II 

40  i  i  -20 

8-9 

6 

5-2987 

•1079 

-    -0058 

24  40  55*2 

8-9 

6 

•906 

•586 

+  "091 

1478 

2571 

61   1084 

Groombridge  1478... 

8-6* 

40  15-26 

13-3 

4 

49864 

•0861 

+    -0003 

28    7    7-5 

I3'3 

4 

•911 

•55' 

+  -113 

'479 

2570 

42  1940 

Groombridge  1479... 

8-5* 

40  50-08 

13-2 

2         4-0132 

•0336 

+  -oooi 

47  '8  33-4 

13*2 

2 

•950 

0-442 

-  -007 

1480 

2601 

81     282 

Sroombridge  1480... 

6-5 

II 

41  54-24 

7'9 

6         9-9333 

•7222 

-    '0222 

8  25  587 

S-o 

5 

I3-02I 

1-096 

+    -002 

40 


CATALOGUE  OF  CIRCUMPOLAK  STARS  FOB  1810-0, 


e 

B 

No. 

0>    10 

£  t^ 

3  M 

?! 

0    g 

No.  in  Greenw 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

m 
CM 
o 

& 
£ 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h     m     S 

s 

S 

i 

,     „ 

„ 

,, 

„ 

1481 

2576 

66    589 

Groombridge  1481  .. 

7-2 

i 

8  41  56-53 

12-2 

3 

+    5  '4350 

'"99 

-  -0037 

23  16  50-9 

I2'2 

5 

+  13-025 

+     '597 

+  -027 

1482 

2573 

40  2119 

Groombridge  1482.. 

7'5 

42    4-75 

10-8 

5 

3-9501 

•0313 

+  -0037 

49    8  57-2 

10-8 

5 

•°33 

•432 

+  -160 

1483 

2575 

61  1088 

Groombridge  1483  .. 

8-2* 

42  10-52 

I3-3 

4 

4-9664 

•0862 

-  -oioo 

28  ii  58-1 

'3-3 

3 

•039 

'545 

+  '019 

1484 

2579 

63    Sio 

Groombridge  1484  .. 

7'i 

42  58-75 

1  1  -2 

S 

5-1620 

•1004 

-  -0029 

25  51     7-1 

I  I  -2 

5 

•093 

•565 

+  -018 

1485 

2580 

63    812 

Groombridge  1485  .. 

6'9 

i 

43    5-52 

1  1  -2 

5 

S'1543 

•0999 

-  -0045 

25  55  34-9 

1  1  "2 

5 

•101 

•564 

+  -044 

1486 

1491* 

46  '459 

Piazzi  VIII.  202  

5'9 

ii 

8  43  54-99 

9'3 

6 

+    4-1293 

-     -°397 

-    -OI22 

43  38  59* 

93 

6 

+  13-I55 

+     "449 

+  '°43  1 

1487 

1492* 

40  2125 

Groombridge  1487  .. 

6-0 

ii 

44    8-05 

10-2 

6 

3-9455 

•0316 

-    -0072 

49    4  49-i 

IO'2 

6 

•169 

•429 

+    050 

1488 

41  1889 

Groombridge  1488  .. 

8-0* 

4442-31 

I4-2 

5 

3  '9792 

•0331 

-    -OO06 

47  56  29-1 

14-2 

5 

•207 

'43' 

-    005 

1489 

2592 

71     486 

Groombridge  1489.. 

7'1 

i 

45    075 

1  1  '2 

6 

6-1721 

•1892 

-    -0089 

17  57  47-2 

11-2 

6 

•228 

•671 

+    -022  1 

1490 

1257 

2591 

68     551 

8  Ursse  Majoris  p 

5-0 

45  13-43 

8-6 

6 

5-6028 

•1372 

-    -0028 

21    38   36-0 

8-6 

6 

•241 

•608 

-    -022  1 

1491 

2583 

48  1705 

Groombridge  1491  .. 

8-6* 

8  45  14-74 

,3-3 

3 

+    4-2i74 

-0443 

—    "0031 

41    13  42-I 

I3-3 

3 

+  13-243 

+     '457 

+    -02O  I 

1492 

1260 

2587 

48  1707 

9  Ursse  Majoris  ,...i 

3'1 

i 

46    8-50 

7'3 

4 

4-2136 

"0445 

-    -0456 

41    13    l8'3 

12-1 

66 

•302 

'454 

+     250  1 

1493 

2588 

48  1708 

Groombridge  1493  .. 

8-0* 

46    9-98 

13-2 

2 

4-2223 

•0450 

-    -0059 

41     o  18-4 

13-2 

2 

-303 

'455 

-    -002  1 

1494 

2595 

50  1599 

Groombridge  1494.. 

8-1* 

ii 

48  ISHI 

12-3 

2 

4-2743 

•0484 

-    -0085 

39  31  31  '2 

12-3 

2 

"439 

'457 

+  -too  I 

1495 

1268 

2593 

42  1956 

10  Ursse  Majoris  

4-0 

ii 

48  15-84 

77 

5 

3-9816 

•0343 

-    "0417 

47  28  27-0 

7-8 

6 

•440 

•426 

+     250  1 

1496 

2594 

38  1986 

Groombiidge  1496.. 

6-5 

ii 

84823-66 

IO"2 

5 

+    3-8556 

-     -0289 

-    -0008 

5i  39  57-2 

10-2 

6 

+  13'449 

+     -412 

-  -ooi  1 

1497 

2597 

44  1813 

Groombridge  1497  .. 

8-6* 

48  53-04 

IS'2 

3 

4-0414 

•0371 

-    -0050 

45  35    7'4 

I3-2 

3 

•480 

•43i 

+  -016  1 

1498 

2599 

40  2138 

Groombridge  1498  .. 

6-2 

ii 

49  2371 

13-1 

5 

3-9137 

"0315 

—    "0044 

49  32  55'4 

I3-I 

5 

•512 

•416 

+  -081 

1499 

2604 

61  1098 

Groombridge  1499  .. 

77 

49  26-16 

1  1  '2 

5 

4-9087 

•0876 

-    '0048 

28  16  10-4 

1  1  -2 

5 

'Si? 

•523 

+    007 

1500 

2603 

50  1601 

Groombridge  1500  .. 

6-8 

i 

49  39-52 

I2'2 

5 

4-2767 

•0490 

-  -ooio 

39  18  53-9 

I2'2 

5 

•531 

'455 

+    005 

1501 

2605 

54  1272 

Groombridge  1501  .. 

5-6 

i 

8  50   0-20 

9'2 

6 

+    4-4803 

-     -0605 

+  -oooi 

34  58  40-4 

9'2 

6 

+  13-552 

+   -476 

-    007  1 

1502 

2602 

39  2187 

Groombridge  1502  .. 

7'3 

50   7  -20 

I3-2 

4 

3-8803 

•0302 

-  -0016 

50  36  21  -o 

13-2 

4 

•560 

•411 

+  -047  1 

1503 

1272 

2606 

47  1633 

12  Ursse  Majoris...  « 

37 

i 

503579 

7'3 

3 

4-1595 

'0434 

-  -0038 

42    6     5-9 

11-5 

66 

•591 

•441 

+  -060! 

1504 

2610 

38  1993 

Groombridge  1504.. 

7'i 

ii 

5121-51 

I4-2 

6 

3-8535 

•0294 

-  -0063 

51  24  387 

I4-2 

6 

•639 

•406 

+    173  1 

'SOS 

1271 

2617 

67    573 

ii  Ursse  Majoris..^ 

5-6 

51  32-36 

107 

6 

5-4513 

•1315 

-  -0070 

22  22   34-5 

I0'7 

6 

•651 

'577 

+  -054  1 

1506 

2611 

39  2193 

Groombridge  1506  .. 

67 

ii 

8  51  36-23 

13-2 

5 

+    3-8781 

-     -0305 

-  -0034 

50  30  57-5 

I3-2 

5 

+  13*55 

+   -409 

+  -034  1 

1507 

2612 

44  1817 

Groombridge  1507  .. 

77" 

51  49-80 

13-3 

5 

4-0223 

•0371 

-  -0009 

45  48  55'3 

I3-3 

5 

•670 

"424 

+  -006  I 

1508 

1513* 

49  1801 

Groombridge  1508.. 

5'5 

ii 

52  1373 

II-3 

6 

4-2060 

•0463 

-  -0003 

40  43  28-5 

II'3 

6 

•696 

"442 

+  -005  1 

1509 

2613 

44  1820 

Groombridge  1  509  .  . 

7-9* 

H 

S2  1473 

13-2 

5 

4-0213 

•0371 

-  -0104 

45  47  48-9 

I3-2 

5 

•697 

"423 

+  -053  I 

1510 

1276 

2624 

67    577 

13  Ursse  Majoris..  a* 

4'9 

ii 

53  29-69 

10-8 

5 

5-4642 

•1348 

-  -0015 

22      6   24-4 

ID'? 

6 

•776 

'574 

+  -081  1 

1511 

2620 

52  1362 

Groombridge  1511  .. 

7'3 

ii 

8  53  40-68 

1  1  -2 

5 

+    4-33I4 

-     -0537 

-  -0026 

37  37  10-9 

1  1  -2 

5 

+  13788 

+   '453 

+  -026  I 

1512 

2619 

39  2199 

Piazzi  VIII.  243.  ... 

8-1* 

53  45-04 

10-3 

i 

3-8627 

•0303 

-  -0130 

50  48  41-8 

IO-3 

i 

792 

"403 

+  -026  [ 

ISI3 

2621 

39  2200 

Piazzi  VIII.  245..... 

4-8 

ii 

5424-38 

9'4 

ii 

3-8609 

•0304 

-  -0045 

So  47  5°  '9 

9'4 

10 

•834 

•421 

+  -006  1 

1514 

2622 

38  1999 

Groombridge  1514.. 

6-6 

ii 

54  40-58 

10-3 

2 

3'8552 

•0302 

+  -0186 

50  58  12-5 

IO-3 

2 

•852 

•401 

+    015  1 

ISIS 

1279 

2628 

64    723 

14  Ursse  Majoris.  ,.T 

4-8 

i 

55    6-99        8-3 

4 

5-0751 

•1043 

+  -0139 

25  43  30-3 

8-3 

4 

•879 

•529 

+    064  1 

1516 

1280 

1519* 

52  1365 

15  Ursse  Majoris.../ 

4-6 

i 

8552376      1  1  -2 

6 

+    4-3216 

•0538 

-  -0141 

37  38  18-7 

1  1  '2 

6 

+  13-897 

+    '449 

+  -032  I 

1517 

'53°* 

73     452 

Groombridge  1517  .. 

5'9 

i 

56  29-06          II  '2 

5 

63579 

•2295 

-  -oi  88 

16  16  55-4 

1  1  -2 

5 

I3'965 

•659 

+  -070  1 

1518 

2633 

62  1054 

Groombridge  1518.. 

7-5* 

i 

57  3i'i8 

I2'2 

3 

4-9025 

-093' 

+  -0016 

27  33  353 

12-2 

3 

•  14-030 

'SOS 

-    009  1 

1519 

2635 

62  1055 

Groombridge  1519.. 

77* 

i 

5733-02 

12-2 

3 

4-9027 

•0931 

-  -0027 

27  33  12-2 

I2'2 

2 

•032 

•505 

-  -009  1 

1520 

2631 

40  2167 

Groombridge  1520.. 

7'9 

i 

58  39  '4i 

'« 

3 

3-8849 

•0324 

-  -0036 

49  26  49-5 

133 

3 

•101 

'397 

+   -027  I 

1488.  The  proper  motion  lias  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 
1510.  This  star  is  a  close  double,  and  forms  the  pair  2  1306  :   components  8-2  and  5-0. 
1518,  1519.  These  stars  form  the  pair  2  1315. 

.  •  —  . 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GKOOMBKIDGK  AT  BLACKHEATII,  1806  TO  1816. 


„                         ™ 

E 

Ko. 

2  >j 

*  1C 

*3    "" 
<    £ 

in  Greenwi. 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAMK. 

«J 

of  Spectru 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

hi* 

of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
.Motion. 

Mean 
N.P.D. 

18100. 

Mean 
Date 
iSoo-f 

No. 
of 
Obs 

Annual 
Pre- 
cession 
1810-0. 

Serlil  n 

Varia- 
tion 
iSlO'O. 

Annul 
Proper 
Motion. 

Sc'fJQ 

oj 

•* 

& 

ft 

£• 

0 

h     m    s 

a 

t 

§ 

0           '        II 

„ 

•j 

n 

1521 

1288 

2636 

62  1058 

16  Ursse  Majoris...  r 

5'3 

n 

8  59  12*07 

8-2 

6 

+     4-8704 

-    -0920 

-  -0026 

27  48  18-2 

8-2 

6 

+  I4-I35 

+    -498 

+    "031 

1522 

2646 

74    393 

Groombridge  1522.. 

67 

ii 

8  59  5875 

13-2 

4 

6-5520 

••*599 

-  '0107 

15    II    58*4 

13-2 

5 

•183 

•670 

+    -075 

i  '5-!J 

2639 

47  1650 

Groombridge  1523.. 

7'5 

n 

9    045-65 

"'3 

2 

4-1091 

•0442 

+  -0027 

42    14   19*6 

11-3 

2 

•232 

•416 

-    "O2O 

'5-t 

1295 

'534' 

43  IS93 

36  Lyncis  

5-4 

i 

i  1970 

10*3 

6 

3-9786 

•0376 

-  -0030 

46    o  27-8 

10*3 

6 

•266 

•402 

+    -031 

1293 

'537*  57  1211 

17  Urme  Mnjoris..... 

5'4 

n 

'  39-64 

9'5 

7 

4-5457 

•0707 

-  -0040 

32  28  51-0 

9'4 

6 

•287 

'459 

+    -015 

1297 

1538*  54  1285 

1  8  Ursa;  Majoris  ...e 

4-9 

i 

9    225-87 

8-9 

6 

+     4-3970 

-     -0615 

+  -0078 

35  12  12-8 

8-9 

6 

+  I4-334 

+    '442 

-    -075 

1527 

21,45    39  2223 

Groombridge  1527.. 

6-8 

ii 

2  56-67 

1  1  -2 

5 

3-8372 

•0313 

-  -0113 

So  37    4'4 

1  1  -2 

5 

•366 

•385 

-    -074 

1528 

1542* 

47  1658 

Piazzi  IX.  19       

5-8 

i 

44273 

1  1  -2 

6 

4-0851 

•0442 

+    -OOI2 

42  23  59*5 

II  '2 

6 

'473 

•406 

-    '005 

1529 

1302 

8g8t 

60  1181 

20  Ursae  Majoris..... 

7-0* 

550-o8 

10-2 

5 

4-704I 

•0845 

+    -0047 

29  25  41  -9 

IO*2 

5 

•54' 

•466 

+    '004 

'S3" 

2649 

47  1660 

Groombridge  1530.. 

6-9 

i 

6  28-65 

11*2 

6 

4-0816 

•0446 

-  '0045 

42  15  59-0 

11*2 

6 

•580 

•403 

+    'OI3 

1531 

2650 

42  1994 

Groombridge  1531.. 

8-1* 

9    642-89 

1  1  '2 

4 

+     3-9114 

-     -0358 

-  '0004 

47  30  42-5 

1  1  *2 

4 

+  14-594 

+    -385 

•ooo 

1532 

2654 

53  I33O 

Piazzi  IX  28  

6-6 

i 

71*2O 

12*2 

.      , 

+  -0015 

g    _ 

122 

•614 

.QO, 

'533 

1306 

2657 

51   '495 

Bradley  1306  

6-1 

n 

J   «•*** 

7  28-13 

9-2 

6 

4-2435 

-0544 

-  -0044 

37  56  56-9 

92 

6 

w*-f 

•639 

-417 

-  -156 

'534 

1548' 

57  1214 

Groombridge  1534.. 

6-1 

n 

7  4078 

12-2 

6 

4-5045 

•0714 

-  -0036 

32  30  20-4 

12*2 

6 

•652 

'443 

+  -016 

'535 

2658 

40  2190 

Groombridge  1535  . 

8-2' 

8    1-16 

I3-3 

3 

3-8454 

•0329 

-  -0052 

49  39  53-3 

I3-3 

3 

•672 

•376 

-    *OO1 

1536 

2661 

45  i  70S 

Groombridge  1536.. 

6-7 

n 

9   848-17 

I3-2 

5 

+     4-0174 

•0419 

-  -0017 

43  49  56-8 

I3-2 

5 

+  14719 

+    -392 

+  '040 

"537 

2677 

Si    302 

Phizzi  IX.  37   . 

4-6 

n 

8  56-97 

7'2 

6 

9*6544 

•8475 

-  -0149 

7  5'     9'5 

7'2 

7 

727 

•950 

+  '013 

"53s 

2660 

38  2025 

Groombridge  1538.. 

5'9 

i 

9    2-68 

II-2 

6 

3-8055 

•0312 

-  "0040 

5'     o  56-3 

1  1  -2 

6 

733 

•370 

+  -006 

>539 

2662 

40  2194 

Groombridge  1539.. 

7"i 

n 

9  12-06 

I3-3 

7 

3-8446 

"0331 

-  -0068 

49  S2  1  1  'I 

"3'3 

7 

'742 

'374 

+  '017 

1540 

1310 

2667 

5°  l633 

Bradley  1310  ..  .  . 

6-9 

i 

9  30-76 

IO*2 

5 

4-I635 

•0505 

-  -0028 

39  39  21  -i 

1O'2 

5 

761 

•405 

+  -017 

1541 

2669 

64    733 

Piazzi  IX  51  

6-4 

n 

9  in  17  *C7 

1  1  *2 

5 

•98 

—       'IIOJ. 

-  "0018 

25  15    9-0 

11  '2 

6 

+  14-808 

+    '484 

+    *O'J2 

'542 

2670 

52  1389 

Grooinbridge  1542.. 

i 

/  J  J 

"'3 

6 

4-2340 

*  **-  *r 

•0557 

w-tC^V 

+  -0041 

37  37  12-9 

H-3 

6 

•889 

•407 

o 
+    -005 

'543     '3'5     2672 

54  1299 

21  Ursce  Majoris..  .. 

7'4 

i 

12     5-19 

9'2 

6 

4-340I 

•  -0626 

-   -0019 

35  10  33'S 

9*2 

6 

14-912 

•417 

+    *OI2 

154;                2674 

48  1773 

Piazzi  IX.  70  

7'6 

i 

14  16*08 

1  1  *2 

. 

"O47O       -    '""'"  ' 

41  24  52-4 

11  '2 

4 

1  5-039 

•387 

-  "016 

1545              •  2680 

56  1388 

Groombridge  1545.. 

6-5 

ii 

16    7"43 

11*2 

6 

4-399I 

•0687 

-   "0175 

33  25  59-7 

1  1  -2 

6 

•146 

J     / 

•415 

+  -042 

1546 

1325      2678 

46  1509 

41  Lyncis  

n 

9  1  6    9*28 

IO  *2 

5 

-      '0428 

+    "OOO4 

43  34  25*9 

IO"2 

5 

+  15*148 

+   '376 

+   "140 

'547 

2679 

46  1510 

Piazzi  IX.  81 

8-4* 

16  1179 

10-3 

I 

3-99I5 

•0428 

T        •~r*J^r*t 
~      -0039* 

43  35  48-7 

I03 

i 

•151 

J/ 

'375 

+  -048* 

IS4S 

1323 

2686 

63    845 

23  Ursae  Majoris.  ...  A 

37 

ii 

16  2473 

75 

4 

4*8569 

•1049 

+      -0148 

26    7    2-5 

7-8 

7 

•163 

'457 

-  -025 

'5)1' 

1322 

1568* 

72    462 

22  Ursse  Majoris  

5'9 

n 

1  6  4078 

9-2 

5 

S'9377 

•2181 

+    -O202 

16  57  46-4 

9*2 

5 

•178 

•560 

+  -060 

''55° 

'324 

2691 

70    565 

24  Ursse  Majoris....  <i 

4'5 

n 

1727-18 

10-2 

5 

5'55'7 

•1744 

-    *OI27 

19  20  43-9 

10-2 

6 

•222 

•521 

-  -070 

•55. 

2687 

48  1776 

Groombridge  1551.. 

8-o» 

9  '7  54-97 

I  I  -2 

3 

+    4-0599 

•0474 

-    -0058 

41  18  15-9 

1  1  -2 

3 

+  15-249 

+   -378 

+  -043 

1532 

2694 

48  1779 

Groombridge  1552.. 

7-8* 

195071 

112 

4 

•4-0663 

•0485 

-    -0054 

40  50  177 

1  1  -2 

4 

•358 

'375 

+  -024 

>553 

2695 

48  1780 

Groombridge  1553.. 

7-9 

n 

19  56*11 

1  1  '2 

4 

4-0601           "0481 

-    "0033 

41    o  14-8 

1  1  "2 

4 

•363 

'374 

+   '001 

'534 

1332 

2697 

52  1401 

25  Ursie  Majoris  ...S 

3'3 

ii 

20    4  -50 

7'3 

4 

4-1923          -0567 

-    -I02O 

37  27  52-9 

107 

69 

•371 

•386 

+  -541 

'555 

2703 

63    851 

Groombridge  1555.. 

7'3 

i 

21  29-60 

ID'S 

6 

479'3          -i°35 

-    -OO27 

26   22   25-6 

ID'S 

6 

•451 

'439 

-  -023 

1556 

'336 

'575* 

52  1402 

26  Ursaj  Majoris  

4-6 

i 

9  21  43'9S 

9'2 

6 

+    4-1969    -     -0577 

-    '0076 

37    6  43-8 

9'2 

6 

+  15-464 

+   '383 

+  -038 

1557 

2708 

69    526 

Groombridge  1557.. 

77* 

22  16-46 

11*3 

2 

5-4216 

•1670 

-    -OO07 

19  52    8-5 

10-8 

3 

'494 

•496 

+    'O2I 

1558 

2706 

57  1224 

Groombridge  1558.. 

6-9 

i 

22  56-98 

12-2 

5 

4-4154 

•0740 

+    -0021 

32  ii  29-3 

I2'2 

5 

•S3' 

•401 

-    *OI2 

«559 

2705 

49  1850 

Groombridge  1559.. 

6-9 

n 

23  IO"17 

n  '3 

5 

4-0548 

•0492 

-    -0048 

40  40  17-5 

II'3 

5 

'543 

•367 

-    -026 

1560 

1578* 

40  2224 

Piazzi  IX.  115 

4'9 

n 

23  10-07 

13-2 

6 

37920 

•0339 

-    -0029 

49  32  32  5 

I3-2 

6 

'543 

'343 

-  -016 

1523.  Tliis  is  the  principal  star  of  the  pair  2  1318  :  components  8-7  and  7-5. 

1538.  This,  star  is  a  close  double,  and  forms  the  pair  2  1338  :  components  7-0  and  7-2. 

1540.  This  is  the  principal  star  of  the  pair  2  1340:  components  8-3  and  6'$. 

1542.  This  star  is  a  close  double,  and  forms  the  pair  0  2  200. 

1543.  This  is  the  principal  star  of  the  pair  2  1346  :  components  8'O  and  7-0.                                    • 
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CATALOGUE  OF  CIUCUMPOLAR  STARS  FOR  1810-0, 
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fcca 

o 

to 

1 

o 

h      in     s 

s                        a 

8 

o        *       // 

M 

a 

M 

1561 

2717 

78      317 

Piazzi  IX.  112  

6-4 

II             O  21  22'8l 

I  V3 

5 

+     7-4101               M6ld 

-      "0077 

ii    o  48-5 

13-3        6 

+  I5-559 

+    -676 

-   -on 

1562 

/  *  / 

1591* 

/                  J       / 

79    3'9 

Groombridge  1562.. 

6-2 

I 

./      *j  — 

24  4'32 

JO 

7'4 

6 

7-8390 

•5465 

-      -0131 

10    o  23-0 

7'4 

5 

'593 

-713 

+    -021 

1563 

1342 

2716 

72    466 

27  Urste  Majoris.... 

5'3 

II 

25  10-39 

9-2 

6 

5-8244 

•2198 

-      "0074 

16  53  417 

9-2 

6 

•653 

•525 

+  '°33  1 

1564 

1588* 

69    53i 

Groombridge  1564.. 

57 

II 

25  46  06 

1  1  '2 

6 

5-3727 

•1665 

-      'Ol62 

19  54  29-0 

II  '2 

7 

•686 

•482 

+  -070! 

1565 

i  •546 

2711 

40  2232 

42  Lyncis  

5  "2 

I 

26  27-26 

IO'3 

5 

3-7951 

•0347 

-      -OOI5 

4-8  54  51-6 

I0'3 

5 

724 

'337 

+  -ooi  1 

1566 

•  J*T** 

2714 

54  1316 

Groombridge  1566.. 

7'4 

9  26  47-36 

12-2 

4 

+      4-2268 

"0622 

-     '0007 

35  38  5i-3 

I2'2 

4 

+  15742 

+    '375 

+    J 

I  ^67 

!    271  7      A1    IQA7 

Piazzi  IX.  129.. 

6-6 

II 

27      V24 

I  V2 

c 

3  '87O2 

*O3Q2 

-      "0040 

46    o  13-8 

13-2 

5 

756 

'343 

+  '087  1 

*  J"/ 

1568 

—  f          *J            -T^J              S    T^ 

2718    54  1319 

Groombridge  1568.. 

77 

/      j     ^ 

27  3°'38 

j 

I2'2 

o 

4 

j     /  v* 

4-2164 

J7 
•0618 

+     -OOI5 

35  47    4'7 

I2'2 

4 

•780 

'373 

007 

1569 

2722    39  2271 

Groombridge  1569..  7-0 

29  34  -07 

I3-2 

5 

3-75I3 

•0331 

+     -0050 

50  ii   i6'6 

13-2 

5 

•891 

•32? 

+    '44  1 

1570 

2723 

44  1895 

Groombridge  1570.. 

7'4 

29  40-11 

"'3 

5 

3-8724 

•O4OI 

+     -0017 

45  30  24-0 

II'3 

5 

•897 

•338 

+  -006  1 

1571 

2726 

49  1867 

Groombridge  1571.. 

7'3 

II 

9  29  50-09 

1  1  -2 

5 

+      4-0299 

-      '0501 

-      -0078 

40  21  25-7 

I  I  '2 

5 

+  15-906 

+   -351 

197 

1572 

2730 

55  1345 

Groombridge  1572.. 

6-3 

I 

29  53-25 

I  I  -2 

7 

4-2441 

•0650 

-      -0062 

34  46  38-2 

I  I  '2 

7 

•908 

•370 

+  -°33  1 

1573 

49  1868 

Groombridge  1573.. 

6-4 

I 

30    9-50 

I2'3 

5 

4-0163 

•0493 

-      "0040 

40  42  38-4      12-3 

5 

•923 

•350 

+  "019  J 

1574 

1354 

2727 

40  2241 

43  Lyucis  

V5 

II 

w  ii'cc 

9-4 

6 

3  '7684 

"0342 

-      '0069 

49  23     0-9        Q'4 

6 

•925 

'327 

+  "038  I 

1575 

2735 

66    630 

Groombridge  1575.- 

J   J 

7-2 

O               J  J 

3047-48 

1  1  '2 

4 

4-9342 

•I26O 

-    -oooi 

23  30  317 

II-2 

4 

•956 

•429 

+    043 

1576 

1355 

2736 

64     752 

28  Ursae  Majoris  

6'5 

II 

931  9-58 

8-6 

6 

+    4-7680 

'IIO2 

-  -0024 

25  28  537 

8-6 

6 

+  15-976 

+   '4'4 

+    044 

'577 

1364 

937t 

57  1231 

Bradley  1364  

5-3 

II 

32  58-46 

9-3 

6 

4-3514 

"0750 

+     -0001 

32    o  28-0 

9  '3 

6 

16-072 

'373 

-   "058  1 

1578 

1367 

2742 

45  1762 

14  Leonis  Minoris... 

6-8 

34  29-83 

107 

7 

3-8920 

'0428 

+  -0050 

44    o  36-7 

10-7 

7 

•151 

"33° 

+    137 

!579 

2749 

66    637 

Groombridge  1579.. 

6-3 

I 

35  19-81 

1  1  '2 

5 

4-8834 

•I258 

-  -0107 

23  31  50-9 

1  1  '2 

5 

•194 

•414 

+  "033  1 

1580 

J369 

2747 

46  155' 

15  Leonis  Minoris... 

5'i 

II 

36  16-69 

9'3 

6 

3-9096 

"0446 

+  -0187 

43    6    3'4 

9'3 

6 

"243 

•328 

+  "092  1 

1581 

1371 

2751 

59  1268 

29  Ursae  Majoris.  ..u 

3-8 

II 

9  37  22'38 

7'2 

4 

+    4-4172 

•0835 

-  -0405 

30    4  31-2 

7'4 

8 

+  16-299 

+   "369 

+    16, 

1582 

'374 

2752 

40  2261 

1  6  Leonis  Minoris... 

6-8 

38  30-91 

10-3 

5 

3-7324 

•0343 

+  -0006 

49  29  24-7 

10-3 

5 

"357 

•308 

+  -014  1 

1583 

1375 

1618* 

54  1331 

30  Ursfe  Majoris...  # 

4'5 

I 

39    5'68 

8'3 

6 

4-1704 

•0643 

-  -ooio 

35    3  20-2 

8-3 

6 

•386 

'344 

-  -028  1 

1584 

1378 

2755 

38  2076 

17  Leonis  Minoris... 

6-7 

I 

40  48  -25 

10-3 

5 

3-6846 

•0321 

-  -0048 

51  12     1-6 

10-3 

5 

•472 

•300 

+  -032  1 

1585 

2759 

61   1151 

Grooml  ridge  1585.. 

6-4 

II 

41    4-22 

11-3 

6 

4-5043 

•0941 

--  -0004 

27  59  46-3 

"'3 

6 

•485 

•367 

+     002 

1586 

2766 

73    478 

Piazzi  IX.  187  

6-0 

941    5-94 

1  1  -2 

5 

+    5-6886 

•2334 

-  -0170 

16  13  34-8 

1  1  '2 

6 

+  16-487 

+   -466 

+     054 

1587 

I3«7 

2765 

50  1698 

31  Ursse  Majoris  

5'3 

I 

43  14-61 

9'3 

6 

3-9895 

•0527 

-   "0007 

39  '7  24-5 

9'3 

6 

'593 

•320 

-    -025  1 

1588 

2769 

54  1337 

Groombridge  1588.. 

6-8 

43  30'7° 

1  1  '2 

5 

4-1478 

•0650 

-   -0050 

34  51  47'8 

1  1  "2 

5 

"607 

•332 

+  -on  1 

1589 

2768 

45  1778 

Gioombridge  1589.. 

8-2* 

43  42-28 

1  1  '2 

2 

3*489 

•043  I 

-    "OOIO 

43  55  35  '9* 

1  1  "2 

2 

•616 

•30? 

+  -005  1 

1590 

1626* 

58  1224 

Piazzi  IX.  201  

6-1 

II 

43  52-8i 

11-3 

6 

4-2834 

•0763 

+    "OO22 

31  4i    6-3 

II'3 

6 

•625 

"343 

+  048 

1591 

2775 

46  1566 

Groombridge  1591.. 

6'5 

II 

9  45  54-34 

10-3 

5 

+    3-8443 

-      -0436 

-    -O007 

43  41  12  o 

10-3 

5 

+  16-723 

+   -303 

+  045  J 

1592 

1392 

2774 

41  2033 

19  Leonis  Minoris... 

5'2 

II 

45  59  '94 

S'3 

'   6 

37345 

•0365 

-    "0089 

48    2  44-9 

8-3 

6 

•728 

•294 

+  -037  j 

r593 

2777 

50  1702 

Groombridge  1593.. 

6-6 

I 

46  17-87 

1  1  -2 

5 

3-98I5 

•0536 

-  -0018 

38  58  33-2 

I  I  '2 

5 

•742 

'3!3 

-  006  J 

'594 

1631* 

57  1242 

Groombridge  1594.. 

57 

II 

4641-17 

I  I  '2 

6 

4-2340 

•0740 

-   -0026 

32  17  10-8 

1  1  '2 

6 

•761 

"332 

+  -023  1 

"595 

2783 

43  1980 

Groombridge  1595.. 

7'5 

48  17-07 

I2'3 

4 

3-7542 

•0384 

•oooo 

46  46  41-3 

12-3 

4 

•837 

•291 

+  -061 

1596 

2786 

56  1421 

Groombridge  1596.. 

8-0* 

9  48  43-:6 

12*2 

3 

+    4-1667 

-      -0695 

-  -0231 

33  29    9-0 

I2'2 

3 

+  16-858 

+   -322 

+  '455 

'597 

2789 

50  1706 

Piazzi  IX.  226  

i't 

50  28-66 

lO'l 

6 

VQ488 

'OS5O 

+  -0013 

39  12  40-6 

I0'3 

6 

•941 

•301 

+  -036 

1598 

2790 

50  1707 

Groombridge  1598..  7-2 

5°  52  '39 

J 
10-3 

5 

J    y^T 

3-9537 

J  J 

•0535 

+  -0005 

3s  5s  5°"5 

10-3 

5 

"959 

•301 

+  -oio 

IS99 

2791 

38  2094 

Groombridge  1599.. 

8-0* 

51  29-82       13-3 

4 

3-6428 

•0322 

-   -0014 

51   ii  53-0 

I3-3 

4 

•988 

•275 

-  -040 

1600 

2793 

42  2079 

Groombridge  1600.. 

7-2 

I 

51  42-56       13-0 

5 

373M 

•0378     -  -ooio 

47    4  51'2 

I3-0 

5 

'999 

•282 

-  -007 

1569.  This  star  is  a  close  double,  and  forms  the  pair  2  1374:  components  8-3  and  7-0.     It  has  been  assumed  that  Groombridge  observed  the  second  and  principal  star. 
I573»   -I'16  proper  moii<>ii  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 

• 

• 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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Motion. 

X  =: 

£• 

J          * 

£ 

o 

h    m    R 

s 

8 

8 

0           1        It 

H 

„ 

„ 

1601 

i6w*  a  13^8 

Piazzi  IX.  229  .... 

c-8 

n 

9ei  ti'76 

1  1  *2 

6 

+     4  "0764 

-        "O6^7 

—     'OO32 

-1C      II      A  A  -Q 

1  1  "2 

6 

+  I7-OO7 

+    -3o8 

+    "OOI 

1602 

•  vjy 

2795 

J~r        */T^ 

56  1428 

Groombridge  1602.. 

j  *•* 
S-i* 

j  "•  jj  r** 
52     1-27 

12*2 

3 

4''375 

'0690 

-      -0005 

JJ      *  *     *tH   7 

33  35  56-8 

12-2 

3 

•OI2 

J  •••"••• 

•313 

-    -002 

1603 

2794 

38  2096 

Groombridge  1603.. 

6-8 

n 

52  29-25 

'3'3 

5 

3-6417 

•O322 

-    'OII2 

5i    3  40-4 

I3-3 

5 

•034 

•273 

+    'US 

1604 

2797 

52  1450 

Groombridge   1604.. 

7'8* 

i 

53   9'47 

1  1  '2 

3 

3-9808 

•0567 

+  -oooi 

37  4i  37'9 

112 

3 

•065 

•298 

+  -ooi 

1605 

2799 

5-   1573 

Groombridge  1605.. 

7-8 

53  24-76 

11*2 

4 

3-9638 

•0554 

-  -0030 

38    9  S4'7 

1  1  '2 

4 

•O?? 

•296 

+  -008 

1606 

2801 

56  1430 

Piazzi  IX.  233  

7'3 

5-18 

12- 

.: 

—       "O7OO 

'oooo 

«  18  -jr6 

j 

e 

+  17*085 

+    "309 

-  -02  1 

160; 

2804 

c.6  ii.ii 

Piazzi  IX.  236  

8-1* 

C-3   CQ'fK 

j 

•7 

•12 

JJ     *'•'     JJ   «• 

11    2S    27  "O 

j 
2 

"103 

•307 

+  "°35* 

1608 

2803    40  2286 

Groombridge  1608.. 

7-2 

JJ    J7   WJ 

54  26-86 

,3-0 

J 

5 

3^59 

•0343 

-  -0080 

jj    **y   */  *•* 

49  30     i-o 

13-0 

5 

•124 

•271 

+  '004 

1609 

2812    64    770 

Groombridge  1609.. 

6-7 

i 

55    271 

II"3 

6 

4-5497 

•1114 

+  -0004 

25    7  36-3 

11-3 

6 

•152 

'337 

-  -017 

1610 

2807 

40  2288 

Groombridge  1610.. 

7-6 

55    3-03 

12*9 

3 

3-6617 

•0343 

-  -0016 

49  34  38'3 

12-9 

3 

•152 

•270 

-  -004 

1611 

2809    38  2103 

Groombridge  1611.. 

7-9* 

9  55  36-94 

I3'3 

3 

+      3-6292 

--   '0323 

-    -O02I 

51     3  23'9 

I.3'3 

3 

+  17-177 

+   '265 

-  -017 

1612 

2816    64    772 

Groombridge  1612.. 

7'4 

55  55-92 

1  1  '2 

5 

4-5272 

•1098 

-    -0052 

25  19  26-7 

1  1  '2 

5 

•192 

'333 

-  -035 

1613 

2,Sn>    39  2313 

Groombridge  1613.. 

7-8* 

56   0-09 

I33 

2 

3-6331 

"0325 

-    -0162 

50  46  58-3 

'3'3 

3 

•195 

•266 

+  '059 

1614 

2817     51   1577 

Groombridf-e  1614.. 

7-6 

11 

56  49-72 

1  1  '2 

4 

3-9393 

•0551 

+   -0005 

38    15   20  -O 

1  1  -2 

4 

•232 

•287 

-  "009 

1615 

2821 

39  2318 

Groombridge  1615.. 

6-9* 

57  56-32 

I3-3 

3 

3-6280 

•0328 

-    -0038 

50   38  34-8 

13-3 

3 

•28l 

•261 

+  -049 

1616 

2822 

50  1721 

Groombridge  1616.. 

7-2 

n 

958    8-52       11-3 

5 

+      3^917 

-    -0519 

-    -0099 

39  33  53-3 

»-3 

5 

+  I7-29I 

+   -280 

+  -033 

1617 

2823    41  2063 

Piazzi  IX   254 

6'S 

Co  2Q'OI          IV* 

3-6668 

-o-?*;8 

—    'OO2O 

48  24  36-2 

IV* 

c 

'35O 

•261 

+  "005 

1618 

1657*  5°  1725 

Groombridge  1618.. 

J 

6-8 

n 

j?  *•?  *"           *  j  j 

5940-51     11-3 

6 

3-88l6 

JJ 

•0518 

-    -1407 

39  35  24-1 

J   J 

1  1  "3 

J 

6 

•358 

•276 

+  'SIS 

1619 

2824      38    21  10 

Groombridge  1619.. 

6-1 

59  55'OQ      14-2 

6 

3  -6000 

0-0314 

-    -0044 

5«  40    3'4 

14-2 

6 

•369 

•255 

+  '036 

1620 

1399 

2854 

84    234 

Bradley  1399  

57 

i 

5955-67 

7'3 

6 

1  1  -0446 

1-9146 

-    -0926 

4  47  46-2 

7'9 

17 

•369 

•798 

+  -044 

1621 

2825 

42  2095 

Groombridge  1621.. 

7-8 

9  59  58-46 

I2'3 

4 

+    3-6874 

-  0-0374 

+    -0006 

47  20  12-6 

12-3 

4 

+  I7-37I 

+   -262 

+  '046 

1622 

2828 

Si   15^5 

Groombridge  1622.. 

6-6 

i 

10    i  32-38 

IO'6 

6 

3-8998 

•0542 

+   -0005 

3s  34  I3'3 

10-6 

6 

'439 

•274 

-  -on 

1623 

2831 

60  1246 

Groombridge  1623.. 

6-4 

ii 

i  54-36 

1  1  -2 

6 

4-2561 

•0869 

-    -OOO6 

29    4  45-9 

1  1  '2 

6 

'455 

•299 

-  -007 

1624 

2833 

60  1250 

Groombridge  1624.. 

6-8 

ii 

250-96 

1  1  '2 

5 

4-2556 

•0877 

-    -0039 

28  54  36-4 

1  1  -2 

5 

•496 

•296 

+  -041 

1625 

1415   2838  1  65  767 

32  Ursa1  Majori.s  

5-8 

i 

4    5'22 

8-3 

6 

4-5297 

•1189 

-    -0154 

23  57    0-9 

8-3 

6 

'547 

•312 

+    -OI2 

1626 

2835      43    2002 

Groombridge  1626.. 

8-3* 

10    440-93 

13-3 

3 

+    3-6881 

•0390 

-    -0049 

46  15  37'6 

13-3 

3 

+  I7'574 

+   -252 

+    -045 

1627 

2836 

41  2066 

Groombridge  1627.. 

7'3 

5  10-23 

in 

5 

3-6538 

•0366 

+   -0009 

47  46  57'9 

111 

5 

'594 

•248 

-ooo 

l62f> 

2837 

42  2107 

Groombridge  1628.. 

8-5* 

5  11-16 

11-3 

3 

3-6544 

•0367 

+   -0013 

47  45  10-6 

ii"3 

2 

•595 

•248 

•ooo 

1629 

1421 

2841 

43  2005 

33  Ursie  Majoris...A 

3'4 

i 

535-29 

7'i 

6 

3-6862 

•0392 

-    -0157 

46    8  31-0 

ii  '5 

78 

•612 

•250 

+  -046 

2843 

42  2108 

Groombridge   1630. 

6-9 

551-50 

10-3 

4 

3-6546 

•0369 

-    -0088 

47  35  22-6 

10-3 

4 

•623 

•247 

+  -025 

1631 

2849 

69    567 

Groombridge  1631.. 

77* 

10    5  52-43 

1  1  -2 

3 

+    4-8228 

-     -1584 

-    -OO24 

2O      2      3'2 

11*2 

3 

+  17-623 

+   -328 

-  -007 

1632 

2850      69      568 

Piazzi  X.  26  

,._ 

i 

6  22*41 

11  '2 

6 

4-7907        0*1548 

-    -0141 

20  18  13-9 

1  1  '2 

6 

•644 

"325 

+  -048 

1633 

2867      8  1      207 

Piazzi  X.  22  

n 

641  '42 

7'I 

7 

8-6528         1-0767 

-    '0483 

6  29    7-3 

8-0 

18 

•657 

•590 

-  -019 

1634 

2847 

52  '473 

Groombridge  1634.. 

6-8 

i 

6  49'93 

II'3 

/ 

5' 

3-8926        0-0561 

+   -0007 

37  39    o'l 

ii'3 

5 

•664 

•262 

-  -009 

'635 

2846 

43  2007 

Groombridge  1635.. 

6-6 

7    2-39 

I2'9 

6 

3-6821 

•0393 

-    -OIO9 

46    o  107 

12-9 

6 

•672 

•247 

+  -073 

1636 

2848 

44  1973 

Piazzi  X.  31  ..  . 

67 

ii 

10    7  14*63 

12"? 

6 

+    3-7029    -     "0409 

+    "0074 

44  59  28*6 

12-3 

6 

+  17-681 

+   -248 

+  -294 

163? 

2856 

69     569 

Piazzi  X.  30.  

**  / 

7-6 

7  26-01 

J 
1  1  '2 

4 

4-7924          -1566 

-    -0050 

20    7  26-8 

1  1  *2 

4 

•688 

•322 

-  -004* 

1638 

2853 

54  1367 

Groombridge  1638.. 

6-2 

n 

8    8-73 

10-3 

5 

3-9721           '0640 

-    '0048 

34  5°    6-9 

10-3 

5 

7i8 

•264 

+  -006 

«639 

143° 

2859 

42  2114 

25  Leonis  Minoris... 

6-7 

i 

937-91 

9'3 

6 

3-6446          -0373 

•oooo 

47  12    4-2 

9'3 

6 

778 

•239 

-  -oio 

1640 

1429 

2866 

66    664 

Bradley  1429  

4-9 

i 

10  16-86 

8'*! 

7 

4-4893 

•1213 

-  -0065 

23  28  44-4 

8'3 

7 

•805 

•294 

+    -O22 

1602.  This  is  the  principal  star  of  the  pair  2  1402  :  components  6-8  and  8-0. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810D, 


j 

^ 

i 
i 

a 

No. 

>, 
.3-2 

dl 

.  in  Greenwi 
Catalogue. 

,  I 
Zone 
and 
No.  in 
B.-D. 

STAR'S  NAME. 

Magnitude. 

>e  of  Spectra 

Mean  K.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 

Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

1 

£ 

O 

h    m    a 

8 

s 

is 

o          In 

„ 

„ 

„ 

1641 

1433 

2862 

4.1    2O76 

Bradley  1433  

,.„ 

n 

10  10  50*06 

1  1  "2 

6 

+       3*6268 

-     '0364 

-  -oi  18 

47  48  39'8~     n'2 

6 

+  17-827 

+  -235 

+  ''47 

1642 

1434 

2863 

*t         mxffiif 

42  2115 

34  Ursfe  Majoris.  ..M 

3'3 

10  57-88 

7'0 

8 

3-63I3 

j  ^ 
•0368 

-  -0089 

47  32  59-2 

11*2 

99 

17-832 

•235 

-  '029 

1643 

1439 

2890 

8  1     343 

Bradley  1439  

6-6 

n 

I  $  40*62 

7  "2 

, 

6-9881 

•6304 

—    "OO34 

8  32     5*6 

7'2 

6 

18-018 

'44° 

-  *ooi 

"*T  J 
l644 

^jy 

.7 

2873 

42  2123 

Piazzi  X.  70  

i 

i  J     ifw     V 

16    9-80 

/ 

10*6 

6 

3*6087 

Jy^              '  -  »/~T 
•O367       —    -OO3Q 

47  25  567 

io'6 

6 

•036 

"223 

+  '087 

1645 

"/  J 

987+ 

66    671 

35  Ursse  Majoris.... 

6-4 

n 

16  15-34 

9-3 

6 

4*4222 

vj"*l 
•I2O4 

-     -OOO8 

23  24  26*8 

9'3 

5 

•039 

•275 

+  '015  | 

1646 

2877 

49  1961 

Groombridge  1646.. 

6-5 

i 

10  16  16*21 

1  1  '2 

6 

+       3-7629 

-       -0496 

+    -0095 

40  12  20-0 

II  "2 

6 

+  18*040 

+    '232 

1647 

2878 

49  1960 

Groombridge  1647.. 

6-8 

16  16*86 

1  1  '2 

3-7661 

•0498 

-    -0018 

40      4  21-2 

II  '2 

5 

'041 

•233 

1648 

ggot 

51  1604 

Groombridge  1648.. 

7'6 

n 

18  19-24 

I2'2 

4 

3*8048 

•0544 

-    -0053 

38      2    17*3 

I2'2 

4 

•118 

•231 

1649 

H54 

1694* 

56  1459 

36  Ursre  Majoris  

4-8 

ii 

18  2272 

8-3 

6 

3^528 

•0688 

-    -O2IO 

33     3    0*8 

8-3 

6 

•120 

•240 

I65O 

1446 

2896 

76    393 

Bradley  1446  ..  .. 

•VO 

ii 

18  35-55 

9  "3 

I 

c  "40  T  2 

"2Q7Q 

—    'O2O7 

13  18  53*0 

9-3 

s. 

•128 

•336 

2885 

41  2097 

Groombridge  1651.. 

J 

TO 

n 

10  18  51-13 

3 

11-3 

5 

j  ty* 

+  3-5753 

-      -035° 

+    -0013 

48  33  42*3 

11-3 

j 
5 

+  I8-J38 

+    -215 

1652 

"455 

2886 

39  2357 

32  LeonisMinoris... 

5'9 

i 

1  8  58-48 

10*3 

6 

3-5480 

•0329 

-    'OOig 

50    6  247 

10*3 

6 

•142 

•213 

1653 

2889 

39  2359 

Groombridge  1653.. 

8'2* 

1955-10 

10-3 

2 

3-5455 

•0330 

-    '0006 

50    o  26  '4 

10-3 

2 

•177 

•211 

I654 

2892 

47  1782 

Groombridge  1654.. 

7-6 

19  58-08 

1  1  '2 

5 

3-6955 

•0455 

-    '0015 

42    9  1  8  '8 

U-2 

5 

•179 

•220 

1655 

2893 

44  1994 

Groombridge  1655.. 

7'9" 

20  14-62 

1  1  '2 

4 

3*6201 

•0391 

-    -0054 

45  45  58-4 

1  1  '2 

4 

•190 

•215 

1656 

2897 

44  1995 

Groombridge  1656.. 

73 

TO  21     7'O8 

1  1  '2 

4 

+  3-6333 

•0405 

-    '0090 

44  50  447 

II-2 

4 

+  l8'22I 

+     "214 

+  -018 

1657 

2902 

49  1966 

Piazzi  X.  96  

7-6 

22     4'53 

12*3 

c 

3*7350 

"0500       +    '0272 

39  50  48*8 

I2'3 

5 

"257 

•218 

-  "140 

1658 

1704* 

41    2IOI 

Groombridge  1658.. 

47 

i 

22     6-27 

J 
9'3 

j 
6 

j  /  jj 
3-5595 

•0348       -    -0140 

48  36    4'3 

9'3 

6 

•257 

•207 

-  -007 

1659 

2903 

49  1968 

Piazzi  X.  100  

7*1 

22  4!  '41 

I2"2 

c 

V72CK 

'O4Q7       "•    'OOI  3 

39  55    0*8 

12*3 

5 

•278 

•216 

+    "OIO 

1660 

1464 

999t 

57  1277 

37  Urste  Majoris.... 

ii 

22  49'9O 

97 

J 

9 

j  1  *-yj 

3-9534 

Vfyj 
•0715 

+    '0064 

31  S6  367 

97 

J 

9 

•282 

•230 

-  "036 

1661 

2904 

42  2131 

Piazzi  X.  105  

7"° 

102 

T  I  "J 

c 

+        •     66      -      *n-6X 

+    '0003 

47    6  50-0      1  1  '3 

c 

+  18-323 

+     '2O5 

-  -oo 

1662 

H58 

2919 

81     349 

Bradley  1458  

6-7 

i 

24    o  "46 

*  •*     J 

J 

c 

6*6718 

—  J  

*6086 

+    "0066 

8  35  21*3  •     7  '2 

j 
5 

•326 

J 
•388 

-  'oiS 

1663 

2905 

41  2105 

Groombridge  1663.. 

/ 

7-8 

24  2-90 

10*8 

J 

5 

3-558I 

•°353 

-  -oooi 

48    8  38*0  ,    10*8 

j 

5 

JWW 

•2O3 

+  '064 

1664 

2908 

58  1265 

Groombridge  1664.. 

8-2* 

24  36-84 

I3'o 

4 

3-9460 

•0727 

-  -0081 

31  42  44*2      12-9 

3 

"347 

•225 

+  '046 

1665 

2910 

57  1278 

Groombridge  1665.. 

6-8 

n 

25  10-76 

11-9 

6 

3-9121 

•0694           -      "0084 

32  35  19-2 

11*9 

6 

•367 

•222 

+  'on 

1666 

2912 

60  1274 

Groombridge  1666.. 

6-9 

ii 

10  25  47-94 

11-3 

S 

+     4-0396 

•0843            -      '0046 

28  53     0*4 

11-3 

5 

+  18-389 

+     -228 

+   '209 

1667 

2913 

57  1282 

Groombridge  1667.. 

8-0* 

26  14-46 

I3-3 

3 

3-9253 

•0718     -  -ooi3» 

3i  54  5o-5 

!3"3 

3 

"404 

'220 

+  '029 

1668 

2916 

54  1387 

Groombridge  1668.. 

57 

n 

27  13-77 

1  1  "2 

6 

3-8I37 

•0605 

-  -0096 

35  20  40-1      u-2 

6 

"439 

'211 

+  -082 

1669 

2924 

69    583 

Groombridge  1669.. 

5'9 

n 

28    6-53 

I2'3 

5 

4*4618 

•143° 

-  -0077 

20  34     9-1       12-3 

6 

•469 

•246 

+  -017 

1670 

'477 

2920 

38  2166 

38  Leonis  Minoris... 

5-8 

ii 

28  13-48 

10-3 

6 

3-4916 

•0313 

-  -0193 

51     6  13-4      10*3 

6 

'473 

•191 

+  -045 

1671 

2928 

69    584 

Groombridge  1671.. 

8-0* 

10  28  45-24 

12-3 

2 

-h    4  "4^4  5 

•1445 

-   -0049 

20   24    34-9        12-3 

2 

+  18-491 

+     -244 

-  -039 

1672 

1476 

1718* 

66    678 

38  Ursse  Majoris  

5-2 

n 

28  50-10 

8-9 

9 

4*2745 

•1174 

-  -0276 

23  i?  35-i       8-8 

9 

"493 

•234 

+  *o66 

1673 

2930 

69     586 

Piaz/i  X.  126  

5-2 

ii 

29  16-26 

8-3 

6 

4-4930 

•1496 

+  -ooi  i 

19  56    6-1  i     8-3 

6 

-509 

•245 

+   -014 

1674 

2927 

54  1388 

Groombridge  1674.. 

77* 

29  15-82 

ii  -8 

6 

37971 

•0601 

+  -0045 

35  23     7*1  :    u-8 

6 

•508 

•206 

+    '012 

1675 

2925! 
2926! 

42  2139 

Groombridge  1675.. 

77t 

29  26-82 

11-3 

4 

3-5533 

•0368 

-  -ooio 

46  51  43'4 

11-3 

4 

•509 

•192 

-    "023 

1676 

2932 

62  1142 

Groombridge  1676.. 

7'9 

10  30  41  70 

1  1  '2 

5 

+  4-0767 

•0936 

+  -0028 

26  47  55'4 

U-2 

5 

+  18-556 

+   -218 

-     -025 

1677 

1481 

1722* 

57  1286 

39  Ursse  Majoris  

57 

i 

31  38-02 

IO-3 

6 

3*8819 

•0711 

-  *ooo6 

31  48  26*6 

10*3 

6 

•587 

•205 

+    "057 

1678 

2934 

46  1657 

Piazzi  X.  135  

5'2 

i 

32  19-85 

13-3 

7 

3*6100 

•0433 

-  -0281 

42  48     4  '8 

'3'3 

7 

•610 

•189 

+    'OS? 

1679 

2937 

46  1658 

Piazri  X.  137...  . 

S-o* 

3247-97 

13-3 

4 

3-6074 

•0433 

-  -0259 

42  47  53*2 

!3'3 

4 

•625 

•187 

+    '071 

1680 

2938 

49  1986 

GrToombridge  1680.. 

7'5* 

33  2973 

14-3 

4 

3*6489 

•0477 

+  -0014 

40  27  39*4 

14-3 

4 

•648 

•188 

+    '014 

1 

1666.  This  star  is  a  close  double  and  forms  the  pair  0  2  222. 

1675.  This  star  is  a  close  double  and  forms  the  pair  2  1460  :  components  8-i  and  8  -I.     It  has  been  assumed  that  Groombridge  observed  the  mean. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

%  1C 
'"•3 

— 

g  £        Zone 
£  g3         ami 
Oj*      No.  in 
.=  «        B.  D. 

STAR'S  NAMK. 

0 

•o 

3 
1 

of  Spectru 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSiou 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 

iSio'o. 

Mean 
Date 
800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
VarU- 

tiuii 
iSio'o. 

Annual 
Proper 
Motion. 

0   £           .>-< 

fce     j= 

j| 

1 

m 

H 

o 

k   •  i 

8 

, 

0           /        'I 

„ 

H 

„ 

168, 

1486 

57  1290 

40  Ursse  Majoris  

7-0 

II 

'0  33  59-96 

9'3 

6 

+    3-8527 

-        -0698 

+  -0008 

32    5    9-o 

9'3 

6 

+  18-664 

+     -198 

-    'O22 

,682 

2939 

45   1860 

Iroombridge  1682.. 

8-3" 

34    3'53 

I2-I 

5 

3-5776 

•0410 

-  -0032 

44     2  127 

181 

5 

•666 

''S3 

-  -013 

.683 

2940 

46  1659 

Groombridge  1683.. 

6-9 

I 

34    6-18 

I2'3 

5 

3-5880 

•0420 

•oooo 

43  26  24*0 

I2'3 

5 

•667 

',84 

-  '004 

,684 

1488 

2943 

58  1281 

41  Ursae  Majoris  

6-5 

II 

34  22-34 

'0-3 

6 

3-8633 

•0713 

-  -0070 

31  38  io-i 

I0'3 

6 

•676 

•I98 

+  -053 

1685 

294' 

42  2145 

Groombridge  1685.. 

7-' 

II 

34  22-38 

14  2 

4 

3'5'52 

•0353 

-  '0029 

47  41  46-2 

14-2 

4 

•676 

•179 

+  -033 

1686 

2949 

43  2045 

Groombridge  1686.. 

7'5 

'03549-63 

"•3 

5 

+    3-535I 

•0376 

-    'OOII 

45  58  38-6 

"-3J     5 

+  18722 

+     -177 

-     O2O 

1687 

2959 

76    402 

Groombridge  1687.. 

7"' 

I 

35  57M6 

'3'3 

5 

5-1475 

•2871 

-  -0228 

13    o  13-0 

'3-3  \     5 

•726 

•26l 

+    -O2  1 

1688 

2956 

45  1866 

Groombridge  1688.. 

7-9* 

36  59-15 

1  1  -2 

4 

3-5583 

•0404 

-  -0026 

44  II   56-9 

1  1  '2          4 

•758 

•I76 

+   -023 

1689 

2957 

40  2371 

Groombridge  1689.. 

7-o 

37    S'47 

10-3 

4 

3-4788 

•0330 

+  -0030 

49  15  28-5 

10-3         4 

•761 

•172 

+   -037 

1690 

2958 

44  2020 

Piazzi  X.  157  

8-0* 

•37   1:2*38 

12*7 

V5l8q 

'O1QO 

-    'OO22 

4*i      4    I4"l 

12-3        c 

•785 

''73 

+  "°37 

1691 

2961 

43  2048 

Groombridge  1691.. 

8-2* 

Jl    J      J 

10  38  28-53 

**  J 

11-3 

4 

+    3-5219 

jy^ 
-     -0376 

-    "0046 

•t  J         *T         ^    J 

45  55  547 

"•3 

4 

+  18-804 

+   -171 

+     'OO2 

1692 

2960 

42  2148 

Groombridge  1692  . 

S-o* 

38  28-97 

12-3 

3 

3-496I 

-035' 

-    -0063 

47  36  33-8 

12-3 

3 

•804 

•170 

-  -009 

'693 

2964 

70    633 

Groombridge  1693.. 

8-4t 

38  35-93 

'3'3 

3 

4-4044 

•1529 

-    -0068 

19  13  527 

'33 

2 

•807 

•215 

+    -112 

1694 

1498 

2966 

60  1296 

42  Urste  Majoris  

57 

II 

39  20-93 

8-3 

7 

3-8800 

•0778 

-    -OO22 

29  40  29-8 

8-3 

7 

•830 

•187 

+    -052 

1695     1499 

2965 

57  1294 

43  Ursa  Majoris  

57 

11 

39  23-24 

9'3 

6 

3-7966 

•0676 

-    -0094 

32  24  56-6 

9'3 

5 

•832 

•183 

-    -008 

1696 

2968 

47  1822 

Groombridge  1696.. 

7-8' 

10  40    4"8i 

1  1  -2 

4 

+     3-5749 

-     "0437 

-    -0093 

42  ii  57-4 

I  I  '2 

4 

+  18-853 

+   "170 

+    -02O 

1697 

2971 

70    634 

Groombridge  1697.. 

6-2 

II 

40  18-96 

I3-3 

5 

4-3843 

•1530 

-    -0782 

'9    8  15-3 

I3-3 

5 

•860 

•2IO 

+   -079 

1698 

2970 

51   1632 

Groombridge  1698.. 

7-0 

40  48-18 

10-3 

5 

3-6359 

•0505 

•oooo 

38  43  36-9 

10-3 

5 

•874 

•172 

+   '067 

1699 

ioi8t 

53  '439 

Piazzi  X.  170  

6-8 

II 

41      I"l8 

1  1  *3 

6 

v68?2 

'os^S 

-   '0024 

36  25  44-2 

1  1  "3 

6 

•880 

"'74 

+    '005 

1700 

53  1440 

Piazzi  X.  171  

6-6 

II 

.11      V76 

1  1  '3 

6 

3-6816 

•o«6 

-   '0072 

36   29   2O"2 

1  1  "3 

6 

•882 

•173 

+    "063 

1701 

1506 

2973 

55  1418 

44  Ursse  Majoris..... 

5'3 

II 

*T*         J    1  " 

10  41  59-48 

9-3 

6 

+    3-7228 

JJ 

-     -0610 

-    'OIOI 

34  24  29-6 

9'3 

5 

+  18-909 

+   -173 

+    -019 

1702 

2975 

63    93° 

Gniombridge  1702.. 

7'9* 

42  43-17 

I2'2 

4 

3-9767 

•0943 

+  '0027 

26      2    32-2 

12*2 

3 

"93° 

•184 

+  -016 

1703 

1510 

10221 

43  2058 

45  Ursse  Majoris.  ..« 

4-8 

I 

42  59^4 

7'3 

4 

3-4998 

•0375 

+  -0055 

45  48    6-2 

9'I 

29 

•938 

•160 

+  -027 

70    638 

Groombridge  1704.. 

8-of 

43  32-54 

'3'3 

2 

4-3443 

•1527 

-  -0081 

18  58  40-5 

«3'3 

2 

'954 

•199 

+  -045 

1705 

2977 

42  2158 

Groombridge  1705.. 

77 

43  42-52 

I2'3 

5 

3-4693 

•0347 

-  -0095 

47  39  21-3 

12-3 

5 

"959 

•'57 

-  -056 

1706 

1508 

2986 

78    367 

Bradley  1508  

6-4 

11 

IO  A.A.  2O'26 

14"? 

,j 

+      t.'2V!O 

—     '3484 

-   "0229 

ii  12  59*8 

14-3 

6 

+  18'977 

+   "240 

+  '019 

1707 

2978 

42  2160 

Groombridge  1707.. 

V    tf. 

8-4' 

»vy  fr  ^**  *v 

4431-12 

H  O 
I2'3 

2 

'       j     j/ 

O*t"*t 

•0348 

-  -0047 

47  3'  58-3 

12-3 

2 

•982 

•156 

-  -024* 

1  708 

2989 

78    368 

Groombridge  1708.. 

7-5* 

11 

44  40-20 

I4-2 

4 

5-2327 

-3437 

-  -0394 

»  '7  39'5 

14-2 

4 

•986 

•238 

+  -016 

1709 

2981 

58  1290 

Groombridge  1709.. 

6-8 

11 

44  42-62 

1  1  '2 

5 

37756 

•0698 

-  -0046 

31  29    8-3 

11-2 

5 

•987 

•170 

+  '016 

1710 

2988 

76    408 

Groombridge  1710.. 

8-9* 

44  54*52 

'4'3 

2 

4-8616 

•2576 

-  -0025* 

13  30  48-0 

14-3 

2 

18-993 

•220 

-  'oo, 

1711 

2982 

42  2162 

Piazzi  X.  191  

6-1 

10  45  21  -32 

IO*1 

c 

+    3  '4704 

+    "OOII 

46  58  36-0 

10-3 

5 

+  19-005 

+   "'54 

+  -088 

1712 

2992 

76    409 

Groombridge  1712.. 

9'o1 

453I-03 

J 
I4-3 

9 
2 

4-8414 

•2553 

+    -0021* 

'3  33  30-i 

143 

2 

•oio 

•217 

-  -020 

'7'3 

2987 

70    640 

Groombridge  1713.. 

7'8t 

I 

45  33-8i 

I3-3 

3 

4-2984 

•1489 

-    "0074 

19  10  28-3 

13-3 

3 

•oil 

•192 

+  -028 

1714 

2991 

70    641 

Groombridge   1714. 

7'4 

45  48-97 

'3'3       3 

4-3067 

•1510 

+    -0024 

'8  59  50-7 

I3-3 

2 

•018 

•192 

+    -012* 

1715 

2985 

42  2164 

Groombridge  1715.. 

7'4 

46  17-81 

12-3       5 

3-4565 

•0345 

-    -0094 

47  38    2-4 

12-3 

5 

•032 

•151 

+    -064 

1716 

2990 

52  1527 

Groombridge  1716. 

7-4* 

10  46  40-77 

'6-3       3 

+    3-6185 

-     '0522 

-    '0004 

37  3'  464 

16-3 

3 

+  19-042 

•f   -158 

+    'COS 

1717 

2993 

45  '879 

Groombridge  1717. 

7-0 

48    3-53 

"'3 

5 

3-50'9 

•0400 

-    -0079 

43  47  JO'S 

"'3 

5 

•    -080 

•150 

+   -054 

1718 

1522 

2994 

41  2147 

47  Ursaj  Majoris.... 

5'i 

II 

48  47-20 

9-3 

6 

3-4320 

-033' 

-    '0301 

48  33  28-4 

9'3 

6 

•099 

•'45 

-    -054 

1719 

2997 

64     824 

Groombridge  1719. 

6-3 

I 

48  58-18 

11-9 

6 

3-9239 

•0947 

-    -0074 

25  33  '77 

11-9 

6 

•104 

•166 

+    -048 

1720 

1521 

I760* 

76    411 

Bradley  1521  

-.-« 

II 

4Q     T4S 

j  .., 

6 

4-7610 

•2508 

-  -on6 

13  32  23-6 

'4'3 

6 

•108 

•2O-1 

+    "OIQ 

/    J 

*t  /  *" 

•J**** 

J 

7 

1681.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 
1704.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1898  and  1900. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


"01     • 

"o 

B 

i-  ul 

0>    in 

'E  . 

£ 

No. 

•f  r^ 

P  *• 

Ji 

di 

!?;« 

S§ 

<u  bO 

s! 

0 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

• 

Magnitude 

1 

BN 

03 

o 

& 

Mean  R.A. 
iSio'o. 

Mean 
Date 
18004 

No. 
of 
Obs 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 

1810-0. 

Mean 
Date 
18004 

No. 
of 
Ohs 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion.    1 

fc 

£ 

0 

h     m     a 

s 

8                          8 

o        /       " 

ff 

,, 

// 

1721 

2995 

52  1529 

Groombridge  1721. 

6'5 

ii 

1049  1  1  '08 

16-3 

3 

+     3-6014 

-     '0520      -  -0009 

37  28  54-2 

16-3 

3 

+  19-110 

+   -152 

+     'OOI 

1722 

1753' 

46  1680 

Groombridge  1722. 

57 

49  16-90 

"'3 

6 

3-4996 

•0405 

+  -0003 

43  27  30-4 

ii'3 

6 

•'"3 

-'47 

-  '014 

1723 

1754* 

43  2068 

Groombridge  1723.. 

6-1 

ii 

493I-47 

I  I  '2 

6 

3-4610 

•0365 

-  -0098 

46    3  56-2 

IIP2 

6 

•119 

•'45 

+  -132 

1724 

2999 

43  2069 

Groombridge  1724.. 

67 

4952-11 

1  1  -2 

6 

S^Sfi? 

•0360     -  -0030 

46  15    6'6 

I  I  '2 

5 

•128 

•144 

+    'OI2 

1725 

1524 

3000 

39  2400 

49  Ursa;  Majoris..  .. 

5'o 

i 

50    9-21 

10-3 

5 

3-4105 

-°3  "4 

-  '0060 

49  46  13-6 

I0'3 

5 

•135 

•141 

+    -02O 

1726 

1523 

3^04 

57  1302 

48  Urs!«  Majoris.  ../E 

2-4 

i 

1050  17-51 

7'0 

14 

+     3-6972 

•0648 

+  '0109 

32-  36    77 

9'3 

39 

+  19-139 

+    -153 

-    "029 

1727 

3005 

70    645 

Groombridge  1727.. 

67 

ii 

5027-99 

I3-3 

5 

4-2349 

•1482 

+  '0023 

18  56  57-0 

I33 

5 

•144 

•176 

+    -032  1 

1728 

3008 

77    4'9 

Groombridge  1728.. 

8-0' 

ii 

50  36-27 

I3-9 

6 

4-8654 

•2807 

+  '0026 

12  3'  39'S      '3'9 

6 

•147 

•203 

-  -ooi  I 

1729 

1528 

3007 

62  1161 

50  Ursfe  Majoris  ...a 

2'O 

n 

5i  53-65 

7'2 

6 

3-8320 

•0853 

-  '0167 

27  13  34-4  :   87 

3' 

•181 

•156 

+  -070! 

i?3° 

3010 

45  1887 

Groombridge  1730.. 

77* 

5251-18 

I  I  '2 

4 

3-4621 

•0382 

-  -0171 

44  38  46-9 

1  1  '2 

4 

•205 

•138 

+    077 

i?3' 

3011 

39  2410 

Groombriilge   1731.. 

8-1* 

1053  14-14 

I2'3 

3 

+     3-3930 

-   -0308 

-  '0029 

50     i     5'4 

I2'3 

3 

+  19-215 

+    -'34 

+    'OI2  1 

1732 

3013 

39  2413 

Groombridge  1732.. 

7-2 

53  40-43 

I2'3 

5 

3  -3900          -0308 

-  -0052 

50    6  40-3 

I2'3 

5 

•226 

"'33 

•017  I 

!733 

1532 

1767* 

39  2414 

51  Ursa;  Majoris  

6-0 

i 

53  55-23 

9'3 

6 

3-3819          -0298 

•-  -0064 

50  44  16-5 

9'3 

6 

•232 

•132 

-      012  1 

1734 

3016 

45  1892 

Groombridge  1734.. 

7'5 

54  56-98 

"'3 

4 

3-4498          -0379 

+    -OO22 

44  40  34'i 

H'3 

4 

•257 

•'33 

+    -005J 

1735 

3021 

78    375 

Groombridge  1735. 

7  '4 

55  1  1  '80 

13-3 

4 

4-9576          -3256 

+    -0121 

ii   Ii    15-2 

13-3 

5 

•264 

•194 

+    004 

1736 

3017 

44  2052 

Groombridge  1736. 

7'4 

10  55  5879 

u'3 

3 

+    3-4415           '0376 

-    '0009 

44  51   39'5 

II'3 

3 

+  19-283 

+   '130 

+  -oo6 

1737 

3020 

53  '466 

Groombridge  1737. 

7  '3 

n 

5652-89 

11-9 

5 

3-5687 

-0539 

-    -0089 

36     9  127 

II-9 

5 

•304 

-'33 

-  '004 

1738 

3024 

54  1421 

Piazzi  X.  246  

7-8* 

57  49'39 

12-3 

3 

3-5863 

•0570 

-    "0024 

34  49  iS'S 

I2'3 

3 

•326 

•132 

+  '020 

>739 

3028 

52  154' 

Groombridge  1739.. 

r> 

58  I4-54 

11-3 

5 

3-5335 

•0503 

-    -0023 

37  35  39'5 

U'3 

5 

•336 

•129 

+  '006 

1740 

303! 

54  1425 

Piazzi  X.  247... 

7-2 

i 

5837-55 

12-3 

5 

3-5790 

•0567 

-    'OOII 

34  51  59'8 

I2'3 

5 

'345 

•130 

-   -007 

1741 

1542 

3032 

45  "897 

52  Ursre  Majoris.  ..<ji 

3'2 

n 

10  58  55-97 

7'4 

6 

+    3-4297 

•0378 

-  -0055 

44  28  22-2 

IO'O 

63 

+  I9-352 

+   -123 

+  -034 

1742 

10421 

43  2083 

Piazzi  X.  254  

6-0 

10  58  57-46 

10-3 

5 

3-4138 

•0359 

-   "0062 

45  45  52-9 

I0'3 

5 

•352 

•123 

+  -015 

1743 

3°35 

54  1426 

Piazzi  X.  257 

6-6 

i  j  ii  024-92 

12-3 

6 

3-5652 

•0563 

-  -0053 

34  49  26-3 

I2'3 

5 

•386 

•125 

-  -045 

1744 
1745 

3°37 
3038 

43  2088 
43  2089 

3roombridge  1744.. 
Groombridge  1745.. 

8-4* 

7'3 

i    0-58 
i  11-97 

"'3 
1  1  -8 

2 

6 

3-3982 
3-3973 

•0351 
•0351 

-  -0136 

-  -0128 

46    8  26-4 
46    7  32-2 

"'3 

n-8 

2 

6 

'399 
"403 

•118 
•117 

+    233  1 

+  -249  1 

1746 

I045t 

55  1446 

Groombridge  1746.. 

6-6 

i 

ii    i  36-64 

io'6 

6 

+    3-5694 

-0581 

+  '0005 

34    4  32-2 

io'6 

6 

+  19-413 

+    "123 

-  -042 

1747 

3042 

79    356 

Groombridge  1747.. 

7'i 

n 

i  45-80 

133 

5 

4-8577 

•3343 

-  -0276 

10  39  31-0      13-3 

5 

•416 

•170 

-  -003 

1748 

3040 

53  '476 

Piazzi  XI.  7  

7-8* 

2  35-49 

10-9 

3 

3-5254 

•0528 

-  -0040 

36    7     1-3      10-9        3 

"434 

•119 

+  '029 

'749 

3041 

41  2170 

Groombridge  1749.. 

6-5 

3    6  '24 

H'3 

5 

3-368i 

•0326 

-    '0021 

47  S2  50-7 

11  '3        5 

"445 

•112 

-  -013 

1750 

3°44 

53  1479 

Piazzi  XI.  8  

7'3 

3  33-69 

io'9 

3 

3-5J95 

•0528 

+    -0026* 

36     i     7-6 

10-9  I     3 

•455 

•II? 

+  "043 

i75i 

3048 

45  1903 

Groombridge  1751.. 

7'5 

ii    4  27  -86 

14-2 

4 

+    3-4044 

-   -0379 

-    -0047 

43  54    9'2 

14-2        4 

+  19-474 

+     'III 

+  -086 

1752 

3°49 

46  1707 

Groombridge  1752.. 

8-4* 

455-35 

14-3 

2 

3-4110 

•0391 

-    -0039 

43     7     07 

I4-3 

2 

•483 

'no 

-  "009 

»753 

305° 

43  2095 

Groombridge  1753.. 

8-1* 

5    2-14 

'3"3 

2 

3-37ii 

•0340 

-    -0030 

46  37  36-0 

!3'3 

2 

•486 

•108 

+  "004 

1754 

3051 

46  1708 

Groombridge  1754.. 

8-2* 

5    2-56 

14-2 

4 

3-4102 

•0391 

+    '0005 

43    6  41-8 

14-2 

4 

•486 

•no 

+    'Oil 

1755 

3°53 

53  1480 

Groombridge  1755.. 

6'3 

n 

5    4-02 

io'6 

6 

3-5049 

•0521 

+    'Ol8o 

36  ii  45-9 

io'6 

6 

•486 

•113 

+    -021 

i75<5 

3°54 

43  2096 

Groombridg«  1756.. 

8-0* 

n    517-13 

I33 

2 

+    3-37io 

•0342 

-    -0092 

46  31     °'4 

13-3 

2 

+  19-491 

+    -108 

-    -003 

1757 

3°5« 

50  .1807 

Piazzi  XI.  19  

5'9 

ii 

5  56-08 

»3'i 

6 

3-4503 

•0452 

-    -0107 

39  29  19-0 

"3"1 

6 

•503 

•109 

+    -O2  1 

1758 

3°S7 

43  2098 

Groombridge  1758.. 

8-0* 

5  58-6o 

I3-3 

2 

3-3662 

•0340 

-    -0023 

46  36  4i-3 

I33 

2 

'SOS 

•106 

-    -007 

1759 

3°59 

42  2191 

Groombridge  1759.. 

7-8 

6  21-37 

11-3 

3 

3-3579 

•0330 

-  -ooi  i 

47  14  22-2 

ii'3 

3 

-513 

•105 

-   -oio 

1760 

3060 

48  1928 

Groombridge  1760.. 

7'8 

635-84 

1  1  -3 

3 

3-4259 

•0423 

-  -0015 

41     i  38-2  ;    11-3        3 

•518 

•107 

+  -032 

1755.  This  is  the  principal  star  of  the  pair  2  1521  :  components  7'8  and  6-5. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 


!No. 

"e  ^ 

S  ""> 
S  r-- 

3  "" 

•<£ 

=  £ 

"*T3 

d  £ 

Km 

o.  in  Greenwich  1 

Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

,-jw  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obi. 

Annual 
Pre- 
cession 
iSlO'O. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

K 

H1 

o 

h     m     > 

B 

B 

• 

0           /        '/ 

n 

// 

a  . 

1761 

3061     56  1511 

Gi-oombridge  1761.. 

7-6 

II     729-88 

11-9 

5 

+        3-5428 

•0603 

-  '0039 

32  46      87 

11-9 

5 

+  I9-536 

+   -109 

+  -005 

1762 

3066    62  1172 

Groombridge  1762.. 

7-0     II 

74'7° 

10-8 

4 

3-6706 

•O8l4 

-  -0076 

26  46  57'S 

10-8 

4 

•540 

'""3 

-  "030 

1761 

•JO6?    !  .11    2IO2 

Piazzi  XI.  27  

7'° 

7  56-02 

I2'1 

t 

visw 

•Q117 

+  -0056 

46   38  46-5 

12-3 

5 

"554 

•102 

+  "015 

*/     J 

1764 

1555 

J      J 
1803" 

38  2225 

55  Urew  Majoris  .... 

47 

I 

844'53 

*     j 

8-3 

j 
6 

J  Jjyr 

3-3132 

.JJ/ 
•0286 

-  -0064 

50  46  26-O 

8-3 

6 

•560 

•099 

+  -072 

1765 

1805* 

67     692 

Piazzi  XI.  34  

6'2 

II 

9    8'2< 

I  V* 

6 

-1-8048 

•IO86 

+    "OO7  7 

21    ?  I    -12  -q 

I  V^ 

6 

•568 

•114 

+  -027 

*/     J 

1766 

3°7" 

52  1558 

Groombridge  1766.. 

7-2 

II 

y    ™  *j 

ii  10  13-27 

*.>  J 

ii'3 

4 

J  ""*?" 

+  3-4508 

•0489 

'        •***•  / 

-  -0191 

j      j     y 

37  »  42  i 

J  J 

11-3 

4 

+  19-589 

+   -100 

+    '102 

1767 

3072    59  1369 

Groombridge  1767.. 

7-5* 

II 

10  2370 

"'3 

4 

3-5589 

•0663        +    -0050 

30  28  44-0 

1  1  '2 

3         -592 

•103 

-    -047 

1768 

3°74 

41   2181 

Groombridge  1768.. 

7'i 

ii    974 

12-3 

5 

3-3210 

•0309        +    -0037 

48  31  38-2 

I2'3 

5 

•606 

•094 

+    -059 

1769 

3075 

41    2182 

Groombridge  1769.. 

8-1* 

ii  13-08 

12-3 

4 

3'3'94 

•0308        -     -0003 

48  40  47-8 

"2'3 

4 

607 

•094 

-    "004 

1770 

3°?6 

46    1717 

Groombridge  1770.. 

8-2* 

ii  18-68 

12-3 

3 

3-3668 

•0375        -    -0043 

43  37  42-3 

I2'3 

3 

•609 

•095 

•ooo 

1771 

3077 

65      828 

Piazzi  XI.  43  

6-0 

I 

ii  ii  27  -03 

10*1 

4 

+    -1-6842 

—       *OQOI        -*-    -OOOI 

24   17    WI 

IO"1 

4 

+  19-612 

+   -105 

-   -039 

1772 

3°7« 

40  2421 

Groombridge  1772.. 

6-5 

II 

12  19-03 

j 
11-3 

5 

j   v"-"t*> 

3-3130 

**y 
•0304 

-  -0084 

~^     Jl      JT 

48  47     5'4 

J 

11-3 

5 

•627 

•091 

-  -006 

"773 

"559 

3080 

44  2083 

56  Ursa;  Majorfs  

5'i 

11 

12  21-31 

9'3 

6 

3'3425 

•0347 

-  -0024 

45  28  367 

9-3 

6 

•628 

•092 

+    -OI2 

1774 

3082 

38  2234 

Groombridge  1774.. 

6-9 

II 

I335-3" 

i"'3 

5 

3-2833 

•0271 

-  -0052 

51  43  27-4 

11-3 

4 

•650 

•088 

+    "OI2* 

1775 

3088 

43  2113 

(iroombridge  1775.. 

7-8" 

"5   8-23 

"2'3 

3 

3-3I93 

•0332 

-  -0059 

46  19  53-6 

12-3 

3 

•677 

•086 

-    '146 

1776 

1815* 

56  1518 

Piazzi  XI.  59 

5  '9 

11 

ii  15   9-50 

8-3 

3 

+    3-4698 

•0574 

-  -0071 

33    6  34-6 

8-3 

6 

+  19-677 

+   -090 

-    -049 

'777 

3090 

43  2114 

Groombridge  1777.. 

7-9* 

"544-92 

12-3 

5 

3-3169 

•0333     +  -oooi 

46  13  27-3 

12-3 

4 

•687 

•084 

+    -014 

1778 

3098 

S"     37" 

Groombridge  1778.. 

8-ot 

"5  57-40 

7'9 

5 

4-9080 

•4638    +  -0133 

7  55  """9 

7'9 

6 

•691 

•128 

-    -042 

"779 

3°95 

70    661 

Groombridge  1779.. 

8'3t 

I 

1  6  22-69 

"3'3 

3 

3799" 

•1252    -  -0093 

"9    9  S8'4 

"3'3 

3 

•698         -096 

-    -032 

1780 

3°94 

57  1323 

Groombridge  1780.. 

7-6* 

1647-63 

143 

3 

3-4662 

•0588     -  -0146 

32  22  49-8 

"4'3 

3         -705  1        -086 

+    "005 

1781 

3096 

38  2247 

Groombridge  1781.. 

7-2 

n  17  29-44 

10-3 

4 

+    3-2707 

-   -0275 

-  -0058 

51    o  46-8 

10-3 

5 

+  19716 

+  -080 

+    "093 

1782 

3112 

«"     373 

Groombridge  1782.. 

6-1 

I 

"7  55-02 

7'3 

5 

4-8470 

•4614 

-  -0654 

7  49  44'3 

7'3 

8 

723 

•121 

-    -°44 

1783 

1821* 

62  1183 

Piazzi  XI.  74 

C'Q 

II 

1  8     7  'AO 

I  I  "I 

6 

3X441 

•O7CA 

—    "OI72 

2711    22*5 

1  1  *i 

6 

726 

•086 

-     '2?I 

1784 

3102 

43  2119 

Groombridge  1784.. 

j  y 
7'3 

J       I     *t7 

18  30-16 

4  *    J 

"2-3 

5 

Jfr1 
3-3023 

W  J*t 

•0329 

v*«  /  *. 

-  '0047 

46    9  32-1 

j 
12-3 

5 

•732 

•078 

J 
+    -071 

1785 

3"°3 

41  2196 

Groombridge  1785.. 

77 

"8  39-I3 

""'3 

2 

3-2888 

•0310 

+  -0014 

47  46  44'9 

n'3 

2 

'734 

•078 

-    -O24* 

1786 

"57" 

3"°5 

4°  2433 

57  Ursse  Majoris  

5'3 

I 

n  1847-97 

9'3 

6 

+      3-2744 

•0288 

-  -0027 

49  37    7'i 

9'3 

6 

+  19737 

+    -077 

-      -015 

'7*7 

3108 

57  "324 

Groombridge  1787.. 

6-2 

I 

19    0-69 

"4'3 

5 

3-4485 

•0587 

-  -oioi 

32  12  56-8 

"4'3 

5 

•740 

•O8l 

+  -oio 

1788 

3""4 

55  "468 

Groombridge  1788.. 

6-5 

II 

1933-86 

"3'3 

5 

3-4"4 

•0526 

+  -0005 

34  35  22-4 

"3'3 

5 

'749 

•079 

+    -058 

1789 

3""3 

43  2121 

Groombridge  1789.. 

8-3* 

1942-30 

12-3 

3 

3-2946 

•0326 

-  -0062 

46  17  34-0 

"2'3 

3 

75" 

•076 

-    -004 

1790 

"572 

112O 

70    665 

I  Draconis..              A 

A  'Qf 

IQ  58-71 

7-6 

•t 

?*7227 

•1181 

•0086 

10  17    |8"O 

t't 

7 

7-i? 

•086 

-f-    'O22 

1791 

J 
3Il6 

57  "326 

Groombridge  1791.. 

*r  ** 

7-0 

II 

Ly  jw  /  J 
II   1959-32 

/  w 
I4-3 

j 

J  /•**/ 
+      3-4398 

•0584 

+    -0021 

y  ji 
32    12    3I-9 

i  j 
"4'3 

/ 

5 

/  jj 
+  I97S5 

+    -079 

-     '042 

"792 

3""5 

47  1880 

Groombridge  1792.. 

6'5 

II 

•9  59-57 

14-3 

c 

3-3262 

•0381 

+    -0003 

42    17    53'0 

I4-3 

5 

755 

•076 

-    -037 

"793 

1574 

1825* 

43  2122 

58  Ursie  Majoris  

5'9 

II 

2O  1  1  '60 

9'3 

6 

3-2959 

•0332 

-    -0023 

45  47     5'8 

9'3 

5 

758 

•075 

-    -079 

1794 

3'"7 

44  2102 

Groombridge  1794.. 

6-9 

2O  12-44 

10-3 

5 

3-2990 

•0337 

-    -0264 

45  22  45-2 

10-3 

5 

•758 

•075 

-     -073 

'795 

312: 

42  2214 

Groombridge  1795.. 

7-0 

II 

2O  30-76 

ii"3 

4 

3-2799 

•0308 

+    -0067 

47  39  45'2 

""'3 

4 

•763 

•074 

+    -068 

1796 

3122 

48  1952 

Groomr^idge  1796.. 

6-4 

II 

1  1  2O  30-91 

"3'3 

6 

+      3-3345 

•0400 

-    "0245 

41     I   14-8 

"3'3 

f 

+  19763 

+     -075 

+    -071 

"797 

io67t 

III   1246 

Groombridge  1797.. 

5'4 

II 

21  29-48 

11-3 

6 

3'494I 

•0715 

-    -OOO2 

27  51  59'8 

11-3        6 

777 

•077 

+  -081 

1798 

3123 

42  2216 

Groombridge  1798.. 

7'4 

II 

21  37-98 

""'3 

4 

3'275' 

•0309 

-    -0054 

47  31     5"1 

»-3        4 

779 

•071 

-  -094 

"799 

3126 

52  "574 

Groombridge  1799.. 

7'8* 

24  16-36 

"2-3 

4 

3-3466 

•0464 

-    -0025 

36  58  597 

12-3        4 

•8"7 

•067 

-  -009 

iSoo 

1836" 

55  M73 

Groombridge  1800.. 

57 

I 

24  32-86 

11-3 

6 

3-3746 

•0523 

+    -0003 

34    9  58'o 

1  1  "3        6 

•820 

•067 

-  -007 

1795.  This  star  is  a  close  double,  and  forms  the  binary  0  2  234. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810'G, 


No. 

E  iA 

o>  m 

£  £r 

•«£ 

•SI 

6  a 

fcM 

No.  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

£ 
1 
1 

02 

**-! 

O 

8, 

£ 

Mean  K.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 

1800+ 

No. 

of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'O. 

Annual 
Proper 

Motion. 

O 

h    m    B 

|ii 

O         '       n 

// 

/* 

t> 

1801 
1802 
1803 

1581 

3128 
1838* 
3'3i 

63    97' 
70    670 

78    392 

Groombridge  1801.. 
2  Draconis  

8-6* 

5'3 
67 

ii 
it 

II  2436-99 
24  46-13 
25  29-15 

143 
10-3 

13-3 

3 

4 
5 

+    3-5I95 
3^455 

4-0702 

•0836 
•1141 
•2430 

+  -0044 
+  -0165 
+  -0015 

24  37  59'8 
19  37  i6'o 

II    21     iS'I 

J4'3 
10-3 

'3'3 

3 

7 

5 

+  19-821 
•823 
•833 

-f    -071 

•073 

•08  1 

+    '010 
+    'I  10 

-  -023 

Groombridge  1803.. 

1804 

1075+ 

62  1190 

Groombridge  1804.. 

7  '5 

26  4O'45 

10-3 

9 

3-4555 

•0733 

+  -0050 

26  45  15-0 

10-3 

9 

•848 

•065 

-  -032 

1805 

42  2225 

Groombridge  1805.. 

8-6" 

26  46-47 

15-2 

3 

3-2518 

•0310 

+   -OO22 

46  54  32-6 

15-2 

2 

•849 

"060 

+  -071* 

i 

1806 

3134 

63    972 

Groomoridgp  1806.. 

7'3 

ii  2655-47 

137 

7 

+     3-4613 

-     -0753 

-    -0158 

26  14  167 

IS'? 

7 

+  19-851 

+    -064 

-     -022 

1807 

3135 

51   1679 

Groombridge  1807.. 

6-1 

ii 

27  32-74 

12-3 

6 

3  '3°97 

•0432 

-    '0046 

38  19  47-0 

I2'3 

6 

•859 

•060 

+    -021  1 

1808 

3136 

64    857 

Groombridge  1808.. 

77* 

i 

27  35  '03 

I4'3 

4 

3-4795 

•0812 

+    '0037 

24    46    22  "8 

143 

4 

•860 

•063 

-    '020  1 

1809 

3138 

65    843 

Groombridge  1809.. 

6-4 

i 

28    2-24 

14-3 

5 

3-477I 

•0818 

+    -0038 

24    36      8'4 

I4-3 

5 

•865 

•062 

-0,2 

1810 

1588 

i»43* 

44  2IIO 

59  Ursne  Majoris  

5'6 

i 

28  10-65 

9  '3 

7 

3'2540 

•0328 

-    -0128 

45  "9  '9'2 

9'3 

7 

•867 

•057 

+    '021   1 

1811 

IS89 

i°77t 

47  1894 

60  Ursa;  Majoris..... 

6'3 

ii 

ii  28  18-64 

10-3 

6 

+    3'2749 

•0370 

-    "0045 

42    6  46-8 

10-3 

6 

+  19-868 

+    -057 

+  "061 

1812 

3MI 

45  "947 

Groombridge  1812.. 

67* 

28  42-17 

I4'i 

5 

3-2606 

•0346 

-    ^570 

43  50  28-6 

14-1 

5 

•873 

•056 

-   -015 

1813 

3'43 

45   1952 

Groombridge  1813.. 

7-0* 

2937-14 

14-1 

5 

3-2554 

•0345 

+    "OO2I 

43  47  29-1 

14-1 

5 

•884 

•054 

-    -002 

1814 

3145 

63    974 

Groombridge  1814.. 

7-0 

ii 

2943-69 

14-4 

4 

3H234 

•0728 

-    -0148 

26  33    o"2 

14-4 

4 

•885 

•057 

+    -024 

1815 

3M4 

42  2233 

Groombridge  1815.. 

77* 

29  5  5  '92 

I5-3 

5 

3-2346 

•0306 

•oooo 

46  55  19-8 

153 

5 

•887 

•°53 

-    '005 

1816 

3H6 

58  1331 

Groombridge  1816.  . 

6-1 

i 

ii  29  59  '35 

11-3 

6 

+    3-3619 

•0586 

-    "0032 

30  58  43-8 

11-3 

6 

+  19-888 

+    ^55 

-    -028 

1817 

3M7 

61  1258 

Groombridge  1817.. 

7-2 

3034-61 

I4-3 

5 

3-39I5 

•0670 

-    -0084 

28    6  16-1 

I43 

5 

•895 

•055 

-    -ooi 

1818 
1819 
1820 

1821 
1822 

1595 

3'53 
3151 
3'52 

3IS5 
1856* 

84    260 
67     714 
44  2118 

42  2241 
48  1964 

Groombridge  1818.. 
3  Draconis  . 

8-4t 
5'5 
8-3* 

6-8 
77* 

i 

ii 

31  12-43 
3i  45  '85 
32  27-52 

ii  33  3i  '54 
35  33-62 

8-4 
9'3 
I3-3 

10-3 
14-4 

3 
4 

4 

5 

2 

4-8071 
3-4737 
3-2305 

+    3-2137 
3-2333 

•6549 
•0916 
•0323 

•0297 

•0370 

-    '0087 
-    -OIO7 
-    -0054 

+  -ooio 

-  -0571* 

5  30  5i-6 

22    12    l6'4 

45    9  22-5 

47  13  24-5 
41  15  49-3 

8-4 
9  '3 
I3-3 

10-3 
14-4 

2 

6 

4 

5 

2 

•902 
•908 
•915 

+  19-926 
•946 

•080 

•054 
•048 

+    "046 
•042 

-    -O2  2* 

-     -054 
+    -029 

+  -oio 
+  -292 

Groombridge  1820.. 
Piazzi  XI.  146 

Groombridge  1822.. 

1823 

1600 

3160 

48  1966 

63  Ursa;  Majoris.  ..^ 

3'9 

ii 

35  58-22 

7'3 

4 

3-2311 

•0369 

-  -0137 

41   10    2-4 

10-4 

51 

•950 

•041 

-  "018 

1824 

3161 

65     851 

Groombridge  1824.. 

7'5 

i 

36  37-i6 

ii'3 

4 

3-3693 

"0773 

+  -0051 

24  33    9-0 

ii"3 

4 

•956 

•042 

-  -020 

1825 

1859* 

56  1544 

Groombridge  1825.. 

S'S 

ii 

364171 

"'3 

6 

3-2777 

•0508 

-    'OOI2 

33  18  56-2 

11-3 

6 

•956 

'040 

+    'OI2 

1826 

3162 

62  1198 

Groombridge  1826.. 

6-6 

i 

n  3647-43 

12-3 

6 

+    3-3303 

•0661 

-    '0032 

27  32  30-1 

12-3 

6 

+  19-957 

+    "041 

+    'O2O 

1827 

3168 

55  H9I 

Groombridge  1827.. 

6-6* 

ii 

40   6-19 

ii"3 

5 

3-2385 

•0470 

+    '0044 

34  4i  32-6      11-3 

5 

•984 

•032 

-  -016 

1828 

3171 

69    628 

Groombridge  1828.. 

6-9* 

4057-05 

I3-3 

5 

3-3746 

•0967 

-    '0085 

20    6  27-8 

ij-3 

5 

•991 

•032 

+  '050 

1829 

3173 

47  1907 

Groombridge  1829.. 

D.O* 
0  0 

41  1276 

12-3 

2 

3-I93I 

•0350 

+  -ooio 

41  53  12-2 

12-3 

2 

"993 

•030 

-  -013 

1830 

3'7S 

38  2285 

Groomj'ridge  1830.. 

6'5 

i 

4i  59-38 

11-3 

5 

3-1562 

•0246 

+  -3409 

50  55    97 

11-3 

5 

19-998 

•028 

+  5766 

1831 

1608 

3'77 

54  1475 

64  Ursse  Majoris...-)' 

2'5 

i 

ii  4346-69 

7'i 

IO 

+    3-2048 

•     -0449 

+    -0122 

35  14  56-5 

ii  -6 

88 

4  2O"OIO 

+    '025 

-  -013 

1832 

3178 

41  2244 

Groombridge  1832.. 

67 

43  56-32 

11-3 

5 

3-1553 

•0273 

-    -0012 

48    i  38-9  i   1  1  -3 

5 

•on 

•024 

+  -059 

i833 
1834 
1835 

1609 

1610 
1612 

3179 
3180 
I  loot 

47  1913 
47  I9H 
57  1343 

65  UrsiE  Majoris  
Bradley  1610... 

6-5 
6-9 
6-0 

i 
i 
ii 

45  10-05 
45  1574 
45  59-04 

9'3 
9'3 
10-3 

6 
6 
6 

3-1655 
3-1649 
3-2001 

•0335 
•0335 
•0500 

+    -0028 
+    -0029 
+    '0024 

42  27  58-1 
42  28  23-3 

32   20   39'7 

9'3 
9'3 
10-3 

6 
6 
6 

•OKS 

"018 

'022 

•021 
•021 
•O20 

+    '021 
+    -021 
-    -031 

66  Ursre  Majoris  

1836 

3i83 

41  2248 

Groombridge  1836.. 

TO 

ii 

1  1  46  1  1  "46 

12-4 

3 

+    3-1428 

•0267 

-    -0034 

48    I?    38-8 

12-4 

3 

+  20-023 

+     "019 

+  -008 

1837 

3184 

42  2256 

Groombridge  1837.. 

7'2 

ii 

46  31  '21 

I3'3 

6 

3-1445          -0281 

-    "0035 

46  55  44-8 

I3-3 

6 

•025 

•oiS 

-    -O04 

1838 

3185 

62  1204 

Groombridge  1838.. 

6-4 

ii 

46  5331 

12-3 

6 

3-2186 

"0619      -   -0044 

27  23  29-0 

12-3 

6 

•027 

•018 

+    -030 

1839 

3186 

41  2251 

Groombridge  1839.. 

8'i* 

47    3'11 

ii'3 

3 

3-I376 

•0262 

-    -0040 

48  35  1  1  -2 

11  '3 

3 

•028 

•017 

+    -013 

1840 

3187 

41   2252 

Groombridge  1840.. 

7'2 

47  1  6  -20 

11-3 

7 

3-1363 

•0262 

-    -"047 

48  39  13-3 

ii'3 

8 

•029 

•017 

-    -OI2 

1805.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 
1812.  This  is  the  principal  star  of  the  pair  1,  1561  :  components  8-o  and  5-9. 

Fito.M  OBSERVATIONS  MADE  UY  STEI-HEX  GKOOMBIUDGE  AT  BLACKHEATH,  180C  TO  181(i, 


X... 

'S   vo 

-  in 
'*  r- 

s  "-1 

n  £' 

*1 

!*;:: 

No.  in  Greenwich 
Catalogue. 

Zone 
un.l 
No.  in 
B.  D. 

STAR'S  XAMK. 

Magnitude. 

Type  of  Spectrum.  I 

Mean  RA. 
iSio'o. 

M'Mll 

Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precessiou 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Ob?. 

Annual 
Pre- 
crssion 
1810-0. 

Secular 
Vuriu- 
tiou 
1810-0. 

Annual 
Proper 
Motion. 

C 

h    ill    i 

i 

s 

a 

o         '      " 

H 

H 

H 

1  ,841 

3188 

4i  2253 

Groombriilgc  1841.. 

67 

I 

n  47  26  30 

11  '3 

6 

+    3'I356 

•0262 

-    -0158 

4835437         II'3 

6 

+  20-029 

+     -017 

+    'OSS 

1.1842 

3  IS.)     Si      jSS 

Groombridge  1842.. 

8-ot 

II 

47  36-60 

7'3 

2 

3-5656 

•2676 

-    -0272 

8  18  32-0 

7'3 

2 

•O3O 

•O2O 

+    'OIO 

ill  «»43 

3190     62  1206 

Groombridge  1843.. 

6-5 

48  21-90 

12-3 

6 

3-2015 

•0611 

+    -0061 

27  28  40-1 

12-3 

6 

•034 

•015 

-  -007 

i-l  '844 

3192     62   1207 

Groombridge  1844  . 

7-5      I 

49  20-99 

12-3 

4 

3-1898 

.  '0602 

-    -0069 

27  36  25-4      12-3 

4 

•038 

•013 

+  -017 

IS45 

3194    81     389 

Groombridge  1845.. 

6-4 

5°    4  "38 

7-8 

4 

3-4788 

•2646 

-    -0171 

8    5  14-2 

8-0 

7 

•O4I 

•OI3 

+  -024 

1  .840 

3196     71     598 

Grooinbridgo  1846.. 

67 

I 

n  5056-36 

10-4 

6 

+     3-2272 

•0958 

-    -0032 

18  42  17-3 

10-4 

6 

+  20-O44 

+   -oio 

-  -005 

1  1847 

1621 

1885* 

43  2'79 

67  Ursa;  Majoris  .... 

5-2 

I 

S2  25-95 

9  '3 

6 

3-I138 

•0283     -  -0308 

45  54     1-2 

9'3 

6 

•049 

•006 

-  -079 

lS4s 

3200 

84    262 

Groombridge  1848.. 

8'4t 

53  "6'59 

8-4 

4 

3'4739 

•3862 

+    -0147 

5  33  37  '2 

8-4 

6 

•05I 

•006 

-  -006 

3202 

62  1214 

Groombridge  1849.. 

7'9 

54  12-55 

12-3 

3 

3'i357 

•0581 

+   -0040 

27   32  20-2 

12-3 

3 

•053 

•003 

-  -023 

. 

3203 

86     176 

Groombridge  1850.. 

6-4     II 

54  48-26 

77 

5 

3-5878 

•6783 

-    -0476 

3  21  35  5 

7-6 

7 

•055 

•003 

-   -104 

1X51 

32°4 

77    460 

Groombridge  1X51.. 

7'4 

II 

II  5522-65 

I3-3 

4 

+    3-1963 

•1481 

-    -0329 

12    IO  32-5 

I3-3 

4 

f  2O-055 

+   -ooi 

+  -070 

3206    77    461 

Groombridge  1852.. 

6-0 

II 

55  24-50 

!3'4 

2 

3-1970 

•1500 

+    -°453 

12     i  537' 

I33 

6 

'OSS 

•ooo 

+  -074 

iS53 

320.S    63    999 

Groombridge  1853.. 

6-3 

I'l 

55  59'22 

10-3 

5 

3-119° 

•0614 

-  -0080 

26    o  18-2 

10-3 

5 

•O56 

-   -ooi 

+  -066 

1854 

3214    39  2496 

Groombridge  1854.. 

73* 

I 

59  48-78 

10-9 

6 

3-0719 

•0229 

-    -0025 

50  18  25-6 

10-9 

6 

•060 

•008 

+  -064 

3216    41  2276 

Groombridge  1855.. 

7'4 

12     0     3-40 

ii  3 

'  4 

3'0707 

•0244 

-  -0280 

48  41  14-8 

"•3 

4 

•O6O 

•009 

+  -052 

1856 

3222    39  2500 

Groombridge  1856.. 

77* 

12     I  32-04 

11-3 

4 

+    3  '0634 

"0231 

-  -0033 

49  48  49'6 

«'3 

4 

+  20-06P 

-     -012 

-  -050 

1857 

1631      i  i  10+  57  1359 

68  Ur&ae  Majoris.  .... 

6-5 

2I3'13 

9'3 

6 

3-0502 

•0454 

+  -0008 

31  53  16-1 

9'3 

6 

•059 

•013 

-  -025 

1858 

3226    82    356 

Groombridge  1858.. 

6-3 

II 

2  11-83 

7'3 

5 

2-9691 

•2179 

-  -0016 

7  13  58-4 

7'3 

6 

•059 

•013 

•-    'OI2 

1859 

"634     3-!3' 

78    412 

Bradley  1634 

5'i 

I 

3    7-65 

8-3 

6 

2-9798 

•1382 

+  -0064 

ii   19  38-4 

8-3 

6 

•058 

•015 

-  -018 

1860 

3^33 

S4    269 

Groombridge  1860.. 

8-1 

II 

445-82 

8-4 

5 

2-7970 

•2520 

+  -0044 

S  26  23-8 

8-4 

6 

'056 

•017 

-  -oio 

1861 

1636     1125+ 

54  1504 

i  Canum  Venaticum 

6-3 

II 

12    5  15-22 

9'3 

6 

+    3-0281           "0384 

-  -0026 

35  3°  27-6 

9'3 

6 

+  20-O55 

-    -oi  8 

+    'OO2 

1862 

'".i;    3239 

57  1363 

69  Ursa  Majoris  ...5 

3'5 

I 

55775 

7-i 

9 

3-0152 

•0440 

+  -0154 

31  54  39-1 

10-7 

62 

'OSS 

•O2O 

-  '007 

1863 

:  3238 

71     610 

Groombridge  1863.. 

5'9 

II 

5  59-27 

10-3 

5 

2-9681 

•0798 

-  -0072 

18  44  30-3 

10-3 

5 

'OSS 

•O20 

+  -017 

1864 

1640 

3243 

41  2284 

2  Canum  Venaticum 

57 

II 

6  34-49 

8-3 

5 

3-0368 

•0237 

+  -0017 

48  16  53-0 

8-3 

6 

•053 

•O2  1 

+   -02O 

1865 

3242 

73     549 

Groombridge  1865.. 

6-6 

II 

6  38'93 

I33 

5 

2-9394 

•0904 

-  -0040 

16  23  24-6 

I3-3 

5 

•05I 

•O2  1 

+    -038 

I 

3245 

64    887 

Gioombridge  :866.. 

8-9* 

12    7  30-21 

H'3 

3 

+    2-9785 

•0570 

-  -0424 

25  19     i  -8 

i4j 

3 

+  2O-O49 

-'    -023 

-    -073 

1867 

3255 

38  2324 

Groombridge  1867..  67 

II            10  44-37 

12-3 

5 

3-0204 

•0208 

-  -0058 

51     2  32-9 

123 

5 

•038 

•029 

-    '028 

I86S 

1650 

3250 

75    47° 

Bradley  1650  CM 

I               let  m*7i 

IO*O 

2-8289 

'OQQQ 

-   -0069 

13  47     i  'i 

10-8 

12 

•O4O 

•027 

-    '002 

i.S6«.i 

1651 

3253 

49  2130 

3  Canum  Venaticiim 

J  ~r 

S'S 

II 

•  "    /  J 

10  24-93 

9-3 

6 

2-9985 

*syyy 
•03H 

-  -0031 

39  57  38-8 

9'3 

6 

•039 

•029 

-    -015 

li>-o 

3254 

44  2180 

Groombridge  1870.. 

7-6 

10  31-66 

"•3 

5 

3-0104          -0258 

-  -0044 

45  20    9-4 

n-3 

4 

•039 

•O29 

-    "040 

1871 

1656 

3249 

87     107 

Bradley  1656  

6-4 

II 

12  II     8'00 

7'3 

5 

+    1-5835    •      -0206 

+  -3228 

2   30  27-3 

7'3 

7 

+  20-036 

-     -O2O 

+    -012 

1)572 

3260 

62  1224 

Groombridge  1872.. 

S-o 

II  17-52 

127 

3 

2-9453 

•0497 

-  -0094 

27  38    37 

127 

3 

•035 

•030 

+   'OO2 

if>73 

3261    64    Bgo 

Groombridge  1873.. 

7'4 

II  29-00 

13-2 

8 

2-9291 

•0548 

+  -0005 

25  16  27-6 

13-2 

8 

•035 

•030 

-    -029 

1874 

3262    38  2326 

Groombridge  1874.. 

7'4 

II  34-98 

12-3 

4 

3-0161 

•0209 

-  -0009 

50  55  15-8 

I2'3 

4 

•034 

•031 

-  -oio 

1875 

1655 

1931* 

58  1371 

70  Ursse  Majoris  

57 

II 

ii  35  3i 

10-3 

6 

2-9589 

•0432 

+  -0042 

3i     4  36'9 

10-3 

6 

-°34 

•031 

+    "056 

1876 

3264 

62  1227 

Groombridge  1876.. 

8-0 

II 

12  12  27-80 

i3'3 

2 

+    2-9296 

•0501 

-  -0398 

27  n     3'2 

I3'3 

2 

+  20-030 

-     -032 

+    -256 

1877 

3265 

62  1228 

Groombridge  1877.. 

6-9 

12  56-28 

13-0 

6 

2-9252 

•0495 

+  -0034 

27    21    12-6 

13-0 

6 

•028 

•033 

-    -OO4 

I87.S 

3266 

5^  '372 

Groombridge  1878.. 

9-0* 

13     1-52 

14-4 

2 

2-9440 

•0431 

-  -0039* 

30  51    40-3 

14-4 

2 

•O27 

•033 

+  -018 

1079 

3263 

84    274 

Groombridge  1879.. 

8-1 

13  IO-7O 

8-0 

6 

2-2857 

•1465 

+  -0142 

5  34  15-2 

8-2 

6 

•O26 

•028 

-  -006 

1880 

3269 

02    1229 

Groombridge  1880.. 

8-2 

II 

13  '4-65 

12-8 

2 

2-9226 

•0492 

—  -0091 

27   28   22  '9 

12-8 

2 

•O26 

•033 

+  '016 

N 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOK  1810-0. 


"2  -A 

1 

a 

No. 

£  «•> 

-  Er 

<j  - 

ii 

o-l 

.a  - 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

agnitude. 

u 
O 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion.   , 

(z  ^ 

,o 

S 

S. 

& 

£ 

o 

h     m     a 

S 

i 

o        /      // 

// 

// 

„ 

1881 

1660 

3274 

43  2218 

4  Canum  Venaticum 

6-1 

I 

12  14  24-46 

9'3 

6 

+    2-9910 

-     -0242 

-   -0091 

46    24    I4'2 

9'3 

6 

+  2O'O2O 

-    '°36 

-   '029 

1882 

3275 

41  2292 

Groombridge  1882.. 

8-2 

14  28-91 

I3-4 

4 

2-9956 

•0226 

+  -0015 

48  13  36^5 

'3'4 

4 

•O2O 

-036 

-    '02O 

1883 

1662 

3277 

52  1626 

5  Canum  Venaticiim 

4'9 

II 

I445-22 

n-8 

6 

+   2-9584 

-  °'°334 

-    *OOO1 

37  23    3-8 

n-8 

6 

•01  8 

•036 

-     '024 

1884 

1672 

3252 

88      71 

Bradley  1672  

6-3 

I 

14  42-32 

7-4 

4 

-    0-8670 

+  2-1668 

-  -0664* 

i   14  49-4 

7  '3 

6 

•018 

•ooo 

-    -064 

1885 

3280 

42  2302 

Groombridge  1885.. 

7'3 

15  14-48 

12-3 

3 

+    2-9899 

-  0-0230 

-  -0039 

47  S6  47'5 

12-3 

3 

•015 

•038 

-    -003 

1886 

3279 

64    893 

Groombridge  1886.. 

8-8* 

12  15  22-28 

"•3 

2 

+   2-8802 

-     -0527 

+  '0007 

25    9  12-4 

"•3 

2 

+  20*015 

-    '°37 

-    -013 

1887 

1663 

3282 

57  1373 

71  Ursse  Majoris  

6-0 

II 

15  55-I7 

9-6 

7 

2-9234 

•0399 

-   '0025 

32  10    3-4 

9'5 

6 

•on 

•038 

+  '016 

1888 

3283 

64    896 

Groombridge  1888.. 

6-4 

II 

16  10-72 

11-3 

4 

2-8702 

•0523 

-  -0040 

25    8  37-4 

"•3 

6 

•oio 

•038 

-    '013 

1889 

3278 

84    275 

Groombridge  1889.. 

8-5t 

16  29-30 

8-3 

6 

2-0333 

•1016 

+  -0044 

5  i?  33'4 

8-3 

6 

•008 

•030 

•ooo 

1890 

1664 

1939* 

39  2521 

6  Canum  Venaticum 

5-i 

II 

1  6  27-80 

8-4 

5 

2-9902 

•0209 

-  '0066 

49  55  33  '9 

8-4 

5 

•007' 

•040 

+  03, 

1891 

1668 

"44t 

55  1533 

72  Ursse  Majoris  

6-9 

I 

12  17  24-20 

10-4 

6 

+   2-9194 

-     -0370 

+  -0008 

33  47  i6'9 

io'4 

6 

+  2O'OO2 

-    '041 

1892 

i'43t 

84    276 

Groombridge  1892.. 

7'9t 

II 

17  47'l6 

7-8 

4 

1-9981 

•0900 

+  -0092 

5  3i     3'i 

8-1 

5 

19-999 

•031 

+  -005! 

1893 

3286 

72    565 

Groombridge  1893.. 

6-4 

II 

18    4-89 

13-3 

5 

2-7269 

•0724 

-   -037° 

17    o  58-0 

!3'3 

5 

'997 

•040 

+  -008  j 

1894 

1943* 

42  2307 

Groombridge  1894.. 

6-6 

I 

18  1  2  -49 

12-4 

5 

2-9741 

•0226 

-  -0040 

47  35  31-2 

12-4 

5 

'997 

•043 

-  -004  j 

1895 

1670 

1946* 

56  1598 

73  Ursae  Majoris  

5-8 

II 

1  8  30-06 

9'4 

6 

2-9064 

•°375 

-  -0045 

33  14    2  -6 

9'4 

6 

'995 

•°43 

009 

1896 

3293 

52  1630 

Groombridge  1896.. 

8-4* 

12  2O  44-02 

I2'O 

3 

+   2-9127 

•0318 

+  '0034 

37  21  36*2 

I2'0 

3 

+  19-978 

-    -047 

-    'Oil 

1897 

3292 

67    746 

Groombridge  1897.. 

7-0 

II 

2045-68 

I3-3 

5 

2-7725 

•0559 

-  -0016 

22    3  i6"o 

I33 

5 

'977 

•045 

-  -018 

1898 

1677 

3295 

52  1631 

7  Canum  Venaticum 

6-2 

II 

21      1-13 

n-8 

6 

2-9109 

•0316 

-  -0286 

37  24  51-4 

11-8 

6 

•975 

•048 

-  -026 

1899 

1678 

3294 

59  1444 

74  Ursse  Majoris  

5'5 

I 

21      2-03 

9-9 

4 

2-8633 

•0404 

-  -0095 

30  32  50*9 

97 

6 

"975 

•047 

-  -°93 

1900 

3296 

59  1446 

75  Ursse  Majoris  

6-2 

II 

21      7'35 

10-4 

5 

2-8594 

"0410 

+  -0055 

30  10  47  "6 

io'4 

5 

•975 

•047 

+  -018 

1901 

1680 

3298 

70    700 

4  Draconis  

12  21  42'66 

9'  A 

6 

+     2-7187 

-     -0607 

-  "0132 

19  44  41-0 

9  "4 

6 

+  19-970 

-    '046 

+  -052 

1902 

33°i 

4°  2543 

Groombridge  1902.. 

67 

*T 

5 

2-9623 

•0206 

-  -0013 

49  22    o'o 

12-3 

5 

•970 

•050 

+    -OI2 

1903 

1955* 

53  1554 

Groombridge  1903.. 

6-2 

I 

2I45-5I 

II'3 

6 

2-8958 

•0332 

+  *ooo8 

35  S2  55'6 

11*3 

6 

•970 

•049 

-    -187 

1904 

33" 

38  2347 

Groombridge  1904.. 

6-7 

24  I2'9O 

I2'4 

5 

2-9563 

•0190 

-  '0085 

50  52  50-9 

12*4 

5 

•948 

•054 

+  -008 

1905 

1686 

3312 

42  2321 

8CanumVenaticum/3 

4'3 

II 

24  41  '67 

8-3 

6 

2-9397 

•0214 

-  -0629 

47  36  30-8 

8'3 

6 

•942 

•°55 

-  '3°°  J 

1906 

1689 

3314 

70    703 

5  Draconis  K 

7-q 

I 

12  25  17-71; 

7  '2 

6 

+     2*64.70 

-     "0583 

-  '0077 

19    9  46-3 

7-2 

ii 

+  19-938 

-    -051 

-    006 

1907 

3319 

40  2551 

Groombridge  1907.. 

j  " 

7'2 

I 

"  *  j     1    1  j 
26  32-94 

/  ~ 
io'4 

4 

"t/  w 

2-9379 

•0199 

-  -ooio 

49  16    0-7 

10-4 

4 

"925 

•058 

+  '030  1 

1908 

1691 

n6if 

7°    7°5 

6  Draconis  

-;••* 

II 

26  37"?I 

. 

6 

2'6lQ4. 

-057-) 

-  "0048 

18  55  46-5 

9-3 

6 

•925 

'°53 

-  -ooi  1 

1909 

3320 

8  1    400 

Groombridge  1909.. 

j  j 

7'4 

II 

jl   J* 
28  Il-gi 

7'9 

7 

y^ 

i  -9987 

"J/  J 

•0549 

--  -0288 

8  42    4-1 

7 

•908 

•044 

-   -006 

1910 

3323 

55  1545 

Groombridge  1910.. 

7-2 

29     6-99 

11-3 

5 

2-8207 

•0331 

-   "0036 

34    6    0-9 

"'3 

5 

•897 

•06  1 

-     'OIO 

1911 

3326 

44   2212 

Groombridge  1911.. 

8-9* 

12  29  19-18 

I2-I 

4 

+  2-8995 

-     -0229 

-  -0065 

44  So  59'9 

I2-I 

4 

+  19-896 

-    -063 

-  -015 

1912 

1696 

1974* 

4I    2312 

9  Canum  Venaticum 

6-4 

I 

29  36'l8 

9-6 

7 

2-9163 

•0202 

-  -0018 

48     4  41  '4 

9-6 

7 

•893 

•063 

+    -012 

!9'3 

3336 

60    1413 

Groombridge  1913.. 

77* 

30  39-67 

13-4 

4 

2-7520 

•0382 

-  -0018 

29    12    24-5 

'3'4 

4 

•880 

•062 

•-     -069 

1914 

3339 

60    1415 

Groombridge  1914.. 

8-6 

31  46-11 

13-4 

i 

2-7416 

•0376 

+  -0015 

29  17  1  1  "8 

'3"4 

2 

•867 

•064 

-     -017 

1915 

3340 

6O    1416 

Groombridge  1915  . 

8-0* 

II 

31  49-00 

I3-4 

4 

2-743° 

•0374 

+  '0029 

29  25  48-1 

13-4 

3 

•867 

•064 

-    '°35 

1916 

3342 

64      914 

Groombridge  1916.. 

7'5 

12  32  32-10 

13-3 

4 

+    2-6686 

-       '0426 

-   -0170 

25  ii     7'o 

13-3 

4 

+  19-858 

-    '064 

-    "O2  1 

1917 

1703 

3348 

63    IO26 

76  Ursae  Majoris  

5-8 

I 

33  1279 

9'3 

4 

2*6794 

•0407 

-  "0052 

26  14  31-1 

io'6 

12 

•850 

•065 

+    '017 

1918 

3351 

61   1312 

Groombridge  1918.. 

6-5 

II 

344i-3i 

10-4 

6 

2-6886 

•0382 

-   -0078 

27  48    9-6 

10-4 

6 

"830 

•068 

-     "015 

1919 

1989* 

44   2221 

Groombridge  1919.. 

6'2 

I 

3527-41 

11-3 

6 

2-8630 

•0217 

-  -0027 

44  51   18-8 

11-3 

6 

•820 

•°73 

-     '004 

1920 

3354 

43  2253 

Groombridge  1920.. 

7-2 

35  32-34 

127 

7 

2*8704 

•0210 

-  -0026 

45  49  52'4 

127 

7 

•819 

•°73 

--    -004 

- 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  181G. 


IK 

|  . 

£ 
E 

-  - 

II 

°"5 

j 

Zone 
ami 
No.  in 
B.  D. 

STAR'S  NAMK. 

V 

1 

'/- 

C 

M.-'in  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 

Obs. 

Annual 
Pre- 
cession 
iSiO'o. 

Secular 
Vnria- 
tiou 
1810-0. 

Annual 
Proper 
Motion. 

I 

<  % 

& 

O 

h     m    B 

a 

, 

8 

0            t        ft 

rt             tt 

„ 

1921 

1705  3356 

40  2570 

loCanumVenaticum 

6-0 

ii 

12  35  58-87 

9'3 

6 

+      2-8936 

-     -0182 

-  -0330 

49  41  13-5  ,     9'3        6 

+  19-813  -     -075 

-  -138 

19--- 

3358 

46  1817 

Groombridge  1922.. 

5'6 

36  10-49 

11-4 

3 

2-8497 

-     -0226 

-  -0006 

43  3'     87 

ii  '4        3 

•810 

•074 

-  "019 

1023 

H74t 

84     286 

Groombridge  1923.. 

7'3 

ii 

36  41  -58 

8-2 

6 

07790 

+    ''599 

-  -'342 

5  18  46-6 

8-2 

6 

•803 

•027 

-  -028 

. 

3359 

43  2258 

Groombridge  1924.. 

7'9 

37  49"'9 

'3-0 

4 

2-8574 

-     -0206 

-  -0009 

45  48  21-6 

12*9 

3 

787 

•077 

+  -059 

1  1925 

3363 

50  1948 

Groombridge  1925.. 

6-8 

39    5-16 

12*9 

7 

2-7888 

•0257 

-  -0.34 

38  48  12-8      12-9        7 

•769 

•078 

+  -013 

1   '"J 

1998*  63  1034 

Groombridge  1926.. 

5-8 

i 

'239    9V 

10-7 

3 

+      2-6086 

•0376 

-  -ooi  i 

26    10   46-6    'III    '        7 

+  19767 

•073 

+  -on 

1927 

ujH 

8  1     402 

Groombridge  1927.. 

6-3 

i 

39  36-'8 

77 

6 

I-50I9 

+    -0090 

+  -0196 

8  20  1  1  -8 

7'6       7 

761 

•046 

+  -028 

I92.S 

1713 

3364 

67     764 

7  Draconis  

5'5 

ii 

39  45-57 

97 

7 

2-5045 

•0413 

-  -0009 

22    10    12*4 

97        7 

'759 

•072 

+  '016 

1929 

1712 

2001* 

49  2163 

i  iCanumVenaticiim 

6-2 

i 

39  55-S4 

9'3 

6 

2-7996 

•0241 

-  -0083 

40  29  437        9-3        6 

756 

•079 

-  -016 

'93° 

n*3t 

61  1320 

Groombridge  1930.. 

5-8 

ii 

40  21  -OI 

II'O 

6 

2*6421 

•0346 

+  -0103 

28  38  31-2      n'o  i     6 

•750 

•076 

-  -012 

'93' 

3366 

3s  2373 

Groombridge  1931.. 

5'9 

i 

1241     7-86 

11-4 

4 

+      2-8807 

"0162 

-   -0096 

51  26  50-7 

11-4 

4 

+  19738 

•084 

-  -036 

!    '932 

1722    3376 

56  1627 

77  Ursse  Majoris...« 

'"4 

i 

45  38-12 

67 

12 

2-6638 

•0285 

+  -0133 

33    o  23-6 

10-4 

93 

•663 

•085 

+  -008 

'933 

201(1*  47  2003 

Groombridge  1933.. 

6-1 

ii 

46  14*29 

ii'3 

6 

27710 

•0217 

-    -OO22 

41  46  14-2 

ii  '3 

6 

•653 

•089 

-  -004 

'934 

3377     56  1629 

Groombridge  1934.. 

8-4t 

4631-87 

I3-4 

2 

2-6536 

•0283 

-    -OO26 

32  5'  54-i 

I3-4           2 

•648 

•087 

-    -OI2 

'935 

1725 

338. 

39  2580 

1  2  Canum  Venaticiim  a 

2'7 

i 

47    7-33 

7'3 

5 

2-8471 

•0159 

-    'O2O9 

50  39  ii  -o 

7'2 

7 

•637 

•°93 

-    -050 

'936 

3379 

56  1631 

Groombridge  1936.. 

7-0* 

12  47  20-24 

13-4 

3 

+      2-6450 

-     -0281 

-    '0137 

32  46  25-0 

I3-4 

3 

+  19-633 

-     '088 

-    -027 

'937 

1730 

3373 

84    289 

Bradley  1730  . 

6-0 

i 

47  46-05 

7-6 

8 

0-2215 

+     -2622 

+  -0017 

s  32  55-9 

7-8 

6 

•625 

•015 

-    -034 

193* 

3385 

44  2234 

Groombridge  1938.. 

7-0 

i 

47  50-67 

12-4 

4 

27979 

•0191 

-  -0019 

45  25    2-5 

12-4 

4 

•624 

•093 

-     -004 

'939     '7^7 

3382 

66     778 

8  Draconis  

5'3 

i 

47  52-29 

9'3 

5 

2-4342 

•0346 

-  -0028 

23  31  42-9 

9'3 

6 

•624 

•082 

+    -030 

1940     1731 

.5374    S4     290 

Bradley  1731  .. 

5'i 

i 

47  54-I5 

7-6 

8 

0-2160 

+    -2625 

+    -0021 

5  33  '3'9 

7-6 

8 

•623 

•015 

-    'OS' 

'941 

1726 

33S4    54  1556 

Bradley  1726 

5-8 

i 

12  47  56-09 

10-4 

6 

+  2-6725 

-     '0263  :  -  -0092 

34  S2  1  1  '2 

10*4 

6 

+  19-623 

•089 

-    "OOI 

1942 

2022* 

46  1833 

Groombridge  1942.. 

6-3 

ii 

48  25-85 

11-4 

6 

2-7680 

•0206     -  -0028 

42  47  25-6 

11-4 

6         -614 

•°93 

+    -043 

'943 

3388 

69     677 

Groombridge  1943.. 

7'4 

ii 

49  29-44 

14-4 

6 

2-2984 

•0342       +    '0022 

20  21     97 

14-1 

5 

"594 

•080 

+    '013 

1  944 

3389 

68     703 

Groombridge  1944.. 

67 

ii 

4938'" 

'3'3 

7 

2-3499 

•0339 

-  -0045 

21  43  40-9 

I3-3 

7 

"592 

•082 

-    'OO4 

'945 

339' 

40  2598 

Groombridge  1945.. 

6-7 

50    424 

I5-3 

5 

2-8202 

"0164 

-  -co,7 

49    7  40-8 

'5'3 

5 

•583 

•098 

-    'OO3 

194" 

2O26* 

69    680 

Groombridge  1946.. 

7'4 

ii 

12  51    4-76 

14-0 

6 

+    2-2704 

•0326 

+  -0065 

20  15  56-9 

14-0 

5 

+  .9-564 

•082 

-  -003 

1947 

2028* 

69    68  1 

Groombridge  1947.. 

77 

ii 

51  5670 

14-4 

6 

2-2542 

•0319 

-  -0532 

20    12      3-3 

14-4 

6 

'547 

•082 

-  -262 

1948       1736 

203I* 

57  1408 

78  Ursse  Majoris  

S'o 

a 

52  32-66 

10-4 

6 

2-5959 

•0264 

+  -0140 

32    36    24-8 

10-4 

6 

'535 

•095 

+  -oi9 

'949 

173; 

3398    6?    773 

9  Draconis  

5'4 

ii 

52  42-27 

9'3 

5 

2-3306 

"OS'S 

-  -0279 

22   22   32-6 

9'3 

6 

•532 

•086 

+  -oo9 

1950 

2033*  64    927 

PiazziXII.  .255  

6-1 

ii 

54  '9'49 

I3-3 

8 

2-4087 

•0297 

-  -0278 

25   22      I'O 

'3'3 

8 

'499 

•091 

-  -030 

1951 

3402 

48  2079 

Groombridge  1951.. 

8-3* 

12  5445-25 

12-4 

2 

+  2-7071 

•0204     -  'ooio* 

41     o  32-4 

12-4 

2 

+  19-490 

-     'IO2 

-  -024 

'952 

3400 

60  1439 

Groombridge  1952.. 

6-4 

i 

54  50-00 

10-3 

5 

2-5053 

•0276     -  -0048 

29    15   34-6 

10-3 

5 

•488 

•095 

+  -014 

'953 

2036* 

43  2296 

Groombridge  1953.. 

7-' 

55II-83 

''•3 

5 

2-7626 

•0174     -  -0028 

45   S8    10'4 

i'-3 

4 

•484 

•105 

+  -004 

'954 

3406 

40  2621 

Groombridge  1954.. 

7'5 

57    0-38 

15-0 

8 

27886 

•0151     -  -0045 

49  22  39-0 

15-0 

8 

•443 

•109 

-  -054 

'955 

3407 

48  2084 

Groombridge  1955.. 

7'4 

57  17-23 

12-4 

5 

2-6931 

•0198 

+    -OO2I 

4'   "   53'3 

12-4 

5 

•436 

•106 

+  -063 

'956 

2038* 

46  1847 

Groombridge  1956.. 

57 

ii 

12  57  18-02 

H*3 

6 

+  27249 

•0183 

-  -0003 

43  42  46-5 

"•3 

6 

+  19-436 

-  -107 

-  -041 

'957 

34>2 

48  2086 

Groombridge  1957.. 

8-3* 

57  33'57 

12-4 

i 

2-6881 

•0199 

•oooo* 

40  57    4-8 

12-4 

i 

•430 

•106 

-  -007* 

'95s 

34'6 

3s  2403 

Groombridge  1958.. 

8-1 

58  25-83 

12-4 

2 

2-8048 

•0136 

-  -0060 

51  42  52-1 

12-4 

2 

•406 

•113 

+  -024 

•959 

34M 

62  1275 

Piazzi  XII.  278  

6-3 

ii 

58  50-72 

10-4 

6 

2-4028 

•0268 

-  -0004 

26  56  14-1 

10*4 

6 

•402 

•097 

+  -034 

1960 

3413 

73    583 

Groombridge  1960.. 

6-3 

i 

'  58  56-05 

13-4 

5 

1-8815 

•0172 

-  -0055 

'5  57  22-3 

I3-4 

5 

•400 

•078 

-  '033 

1941.  This  star  is  a  close  double  and  forms  the  pair  2  1695  :  components  8'2  and  6-3.     It  has  been  assumed  that  Groombridge  observed  the  principal  and  second  star. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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v  t£ 
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S   WJ 
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°6 
I 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

Type  of  Spectri 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Me.ni 
D.ite 
1800+ 

No. 

of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Pro|*r 
Motion. 

0 

h    m    a 

8 

_ 

I 

o        *      it 

„ 

„ 

.., 

1961 

I2I5t 

38  2407 

Groombridge  1961.. 

6-1 

II 

13    052-15 

»'3 

6 

+        2-7924 

•0135 

-   -0089 

5"  33  43'5 

ii  '3 

5  +19356 

-    'US 

-  -031 

1962 

1749 

3422 

39  2611 

i5CanumVenHticum 

6-2 

I 

o  56-27 

8-4 

4 

2-7808 

•0140 

+  -oooi 

50  27    3-0 

8-4 

6 

'355 

•115 

-    -002 

1963 

1750 

3423 

39  2613 

i6CanumVenaticum 

7-0 

' 

i  1679 

9'3 

6 

2-7773 

•0140     -   -0046 

50  15  39'9 

9'3 

6 

'347 

•US 

+    -008 

1964 

1751 

2048* 

39  2614 

i7CamtmVenatic(im 

6-0 

I 

i  1872 

8-4 

5 

27795 

•0139      -   -0055 

50  29  177 

8-4 

6 

"345 

•115 

-    -042 

1965 

3424 

63  1056 

PiazziXIII.  12  

6-5      I 

227-48 

10-4 

6 

2  '357« 

•0249 

-  -0031 

26  45  21-3 

10-4 

6 

•320 

•101 

+   -019 

1966 

1753 

3429 

41  2364 

i  SCauumVenaticiim 

7'3 

13      2  49-81 

12-4 

12 

+      2-7472 

•0149 

-    -OO2I 

48  u  39'3 

12-4 

12 

+  19-311 

-  -117 

+    "004 

1967 

3431 

43  2311 

Groombridge  1967.. 

6-9     II 

4  16-03 

"'3 

5 

27181 

•0155 

-    -OOO9 

46  21  487 

1  1  '3 

5 

•276 

•118 

-    -025 

1968 

2055" 

40  2633 

PiazziXIII.  27  

5-1     II 

5    5'i2 

8-4 

3 

2-7434 

"0142 

-    -0052 

48  50  16-3 

8-4 

5 

•256 

•I2O 

-    -012 

1969 

3433 

57  1424 

Groombridge  1969.. 

8-2" 

542-14 

10-3 

2 

2-4730 

•0221 

+    -0025 

32  18  31-6 

10-3 

2 

•241 

•no 

+     014 

1970 

3434 

57  1425 

Groombridge  1970.. 

67 

II 

548-60 

10-4 

5 

2-4715 

'O22O 

+    -0155 

32  16  50-4 

10-4 

4 

•238 

•no 

+    -045 

1971 

2057* 

68    717 

Groombridge  1971.. 

7-0 

13  628-18 

10-4 

5 

+      2-IOgi 

'02  1  0 

-    "0280 

21    40    52-6 

10-4 

5 

+  19-222 

-   "096 

-    -013 

1972 

2058* 

68     720 

Groombridge  1972.. 

67     II 

657-11 

10-4 

4 

2-1034 

•0206 

-    -0278 

21    42    1  1  -.6 

10-4 

5 

•2IO 

097 

-     -CK>3 

1973 

1759 

3439 

4i  2374 

igOanumVenaticum 

5-6  !    I 

6  58-40 

9  "4 

6 

27258 

•OI42 

-  -oioo 

48    8  17-4 

9'4 

6 

•2O9 

•123 

-  -006 

1974 

3438 

73     587 

Groombridge  1974.. 

6-4  !    I 

8    478 

I3-4 

5 

17231 

•006O 

+  -0050 

16  n  28-4 

13-4 

5 

•181 

•082 

+  -048 

1975 

1765 

I22lt 

41  2380 

2oCannmVeLaticum 

4'7      I 

9    0-51 

9'3 

6 

2-7192 

•0137 

-  -0127 

48  25  26-6 

9'3 

5 

•157 

•126 

-  '035 

1976 

1767 

2069* 

50  1994 

2  1  CauumVenaticiim 

5'2      I 

13  10    8'24 

9'4 

6 

+     2-5790 

-       -0179 

-  -ooio 

39  18  56-9 

9  '4 

6 

+  19-128 

-     -122 

-  -034 

1977 

3442 

81     416 

Groombridge  1977.. 

6-3     II 

10  53-06 

77 

6 

0-3546 

+       '1526 

+  -0104 

8  31  21-5 

7'5 

6 

•108 

'024 

-    -021 

1978 

1769 

3452 

40  2647 

23CanumVenaticum 

57     H 

n  47-20 

9'4 

6 

27109 

•0132 

-  -0053 

48  So  55'8 

9'4 

6 

•084 

•130 

+    '009 

1979 

3453 

38  2435 

Groombridge  1979.. 

6-9 

II 

1233-05 

11-4 

5 

27356 

•0120 

•oooo 

51     8  39-2 

11-4 

5 

•063 

''33 

-    -O2O 

1980 

345  ' 

67     780 

Groombridge  1980. 

7'9* 

1233-50 

io'4 

3 

2*0304 

•0167 

-  -0043 

21  48  17-8 

10-4 

3 

•063          -loo 

-  -on 

1981 

3456 

40  2649 

Groombridge  1981.. 

8-2* 

13  13  17-04 

12-4 

3 

+      27135 

-       '0126 

-  -0018 

49  37  I7-9      I2'4 

3 

+  19-043  -  -133 

-  -034 

1982 

3457 

69    696 

Groombridge  1982.. 

7-2 

14  48-48 

I4-3 

5 

I  '8862 

'OII5 

+  -0048 

19  53  53'3  ;    I4-3 

4 

19-001         -097 

+  -037 

1983 

3460 

40  2654 

Groombridge  1983.. 

7-3* 

!4  53'94 

12-4 

4 

27053 

•OI23 

-  -0073 

49  34  34-o      12-4 

4 

18-998      -135 

-   -029 

1984 

3459 

52  1698 

Groombridge  1984.. 

7-6* 

15    3-96 

15-2 

6 

2-5073 

•0173 

+  -0006 

37  21     4-1      15-2 

6 

•993 

•126 

-    -OI2 

1985 

346i 

46  1865 

Groorabridge  1985.. 

7-8 

15    7-60 

12-4 

3 

2-6073 

•OI52 

+  -0013 

42  52  51-7      12-4 

3 

•991 

•131 

+  -oio 

i 

1986 

3463 

37  2404 

Groombridge  1986.. 

6'3 

II 

13  15  16-31 

11-4 

6 

+      27336 

-      -01  12 

+  -0009 

5i  58  I5'3  ;    "'4 

6 

+  18-988 

-   -137 

-  -005 

1987 

1776 

3466 

55  1598 

79  UrseeMajoris...^ 

2'lt 

I 

16  15-26 

6-8 

10 

2-4254 

•0181 

+  -0135 

34    4  45  "5 

10-3 

7i 

•960         -124 

+  -023 

1988 

1777 

3467 

79  Ursse  Majoris...^8 

4'2t 

I 

16  16-28 

I3-5 

5 

2H254 

•0180 

+    -OI20 

34    4  58-1 

I3-5 

5 

-960  !         -124 

+    -022 

1989 

3468 

55  1602 

Piazzi  XIII.  83  

8-0* 

17  16-35 

13-4 

3 

2-4I78 

•0176 

-    0066 

34    6  34-6 

I3-4 

3 

"93° 

•125 

+  :oio 

1990 

1779 

3469 

55  1603 

80  Ursffi  Majoris  ...g 

3'9 

I 

I735-55 

8-3 

6 

2-4130 

•0176 

+  -0142 

34     i     8-9       8-3 

6 

•921 

•125 

+   -007 

1991 

2082* 

46  1868 

Groombridge  1991.. 

6-1 

II 

13  18   6-36 

12-4 

6 

+      2-5913 

•0146 

+  '0028 

42    58  48-5        1  2  '4 

6 

+  18-906 

-    '135 

-   -008 

1992 

3471 

65    932 

Groombridge  1992.. 

8-1* 

18  48-16 

14-4 

3 

2-0662  j            -0152 

+  '0064 

24    9  47'3      I4-4 

3 

•S86         -i  10 

-   '004 

1993 

2083* 

64     949 

Piazzi  XIII.  96  

6-5 

II 

19  29-31 

10-4 

6 

2'I29I 

•0160 

-  '0606 

25  45  38-4      I0'4 

6 

•865 

•114 

-   -223 

1994 

2088* 

41  2400 

Groombridge  1994.. 

6-6 

II 

20     2-I5 

15-1 

7 

2  '6630 

•OI22 

+  -0018 

48  1  6  48-3 

15-2 

6 

•849 

•141 

+   -039 

1995 

3478 

51    1846 

Piazzi  XIII.  loo  

6-8 

II 

2023-37 

11-4 

5 

2'49i8 

•0157 

-  '0123 

38  25  39-5 

II  -4 

5 

•838 

"'33 

-   "044 

1996 

2085* 

65     935 

Groombridge  1996.. 

67 

II 

13  20  39  47 

14-4 

5 

+     2-0491 

•      -0144 

-  -0077 

24  16  42-4 

14-4 

5 

+  18-831 

-    -in 

-   -052 

1997 

2087* 

65     936 

Groombridge  1997.. 

7"' 

II 

2045-50 

14-4 

5 

2-0486 

-0143 

-  -0068 

24  17  40-9 

14-4 

5 

•827 

•in 

-   -052 

1998 

3474 

73     59i 

Groombridge  1998.. 

7-1 

20  49  '60 

13-4 

4 

I-535I 

+      -0068 

+  -0071 

16  44  12-9 

13-4 

4 

•826 

•086 

+    -020 

'999 

2091* 

5i   1847 

Piazzi  XIII.  105  

6-4 

II 

20  5577 

11-4 

5 

2-4852 

•0157 

+  -0028 

38  i?  27-9 

11-4 

5 

-'  -822 

•134 

+    -071 

2OOO 

348. 

48    2122 

Groombridge  2000.. 

7-. 

II 

21      2-29 

12-4 

4 

2-5414 

•0146 

-  -0055 

41   10     i"i 

I2'4  !      4 

•818 

•137 

-     'DOS 

1987,  1988.  These  stars  form  the  pair  2,  1744. 

FROM  OBSERVATIONS  MADK  BY  STEPJIKN  GKOOMBKIDGE  AT  BLACKIIEATH,  1806  TO  1816. 
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N". 

M 

f.     •         '- 

—  "~.       if     ' 
*  -        =1 

o  £    "!  <5 

Zone 
and 
No.  in 
B.  D. 

STAR'SXAMK. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  R.  A. 
1810-0. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSlO'O. 

Si'cnlar 
Variation 
1810-0. 

Annual 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Menu 
Date 
i8oo-(- 

No. 
of 
Ob.». 

Annual 
Pre- 
cession 
18100. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Pro|x;r 

Mut  ion. 

O 

h     m     H 

t 

i 

s 

O           til 

„ 

„ 

„ 

2001 

3476 

73    592 

Piazzi  XIII.  109..... 

6-1 

13  21    18-07 

'3'4 

4 

+     "-5"49 

+     -0080 

+   -0046 

16  37  io-8 

'3'4 

5 

+  18-811 

-   -085 

+  -007 

2OO2 

2092* 

60  1461 

Piazzi  XIII.  no  

5'4 

I 

21  27-59 

9'4 

6 

2-2339 

•0164 

-    -OII2 

29    411-8 

9'4 

6 

•806 

'122 

-   '°39 

2i>  ; 

3477 

72    616 

Groombridge  2003.. 

8-6t 

21  3I-53 

"3'4 

2 

i  -5252 

+     -0073 

+   -0103' 

16  45  54-8 

"3'4 

2 

•804 

•086 

+  -045* 

2004 

34So 

7"     651 

Groombridge  2004.. 

rs 

II 

21  5"  "47 

10-4 

5 

1-6894 

•0015 

-    'OOO4 

18  41  40-6 

10-4 

5 

794 

•094 

+   '°37 

2005 

3483 

7°    74' 

Groombridge  2005.. 

rs 

II 

22  43-93 

10-4 

5 

+     1-6906 

•0015 

-    '0055 

'8  53  "3'6 

10-4  !     5 

•767 

•095 

+   '025 

2O(  6 

3427 

88      76 

Groombridge  2006.. 

8-ot 

13  22  58-52 

77 

6 

-  17-2142 

+  14-6015 

-    -0023 

i  20  15-3 

77  :     6 

+  18760 

+    -88  1 

-   "040 

2007 

3464 

85      222 

Groombridge  2007.. 

7'ot 

II 

23     079 

7'9 

6 

-    3'3°°6 

+  1-1907 

-    -0964 

4  15  107 

8-0       6 

'759 

+   '"63 

-   -032 

2008 

2101* 

42    2405 

Groombridge  2008.. 

6-2      II 

23     0-37 

9'4 

6 

+    2-6278 

-   0-OI22 

-  -oioi 

46  54  46-2 

9'4 

6 

'759 

-    ''44 

-   "030 

2009 

3493 

47  2066 

Piazzi  XIII.  123  

6-9    I 

23  56-32 

'2'3 

4 

2'535" 

•0138 

+  -0029 

4"  47    2-4 

'2'3 

4 

724 

•141 

+   -017 

2010 

3495 

43  2339 

Groombridge  2010.. 

8-1* 

24  20-44 

'S'l 

5 

2-6IM 

"OI2I 

-  -0030 

46  17  18-0 

15-1 

5 

•716 

•'45 

+  "003 

201  I 

3496 

48  2127 

Groombridge  2011.. 

7-8" 

13  25  17-04 

'3'0 

8 

+      2-5167 

-      '0138 

+  -0015 

4"   "5  3s'2 

'3'9 

8 

+  18-687 

-    -142 

+  '024 

2OI2 

34S8 

79    422 

Piazzi  XIII.  133  

5-9     II 

25  28-12 

8-1 

5 

0-4098 

+      -1186 

-  -0467 

IO  22   24-8 

8-2 

6 

681 

031 

-   '040 

2013 

35°° 

39  2658 

Groombridge  2013.. 

6-3      I 

25  57-54 

12-4 

5 

2-6634 

-      -0106 

-  -0005 

50    "4      5'3 

12-4 

5 

•665 

•151 

-   '040 

2014 

2107*  37  2426 

Pkzzi  XIII.  136.... 

5'° 

II 

26  I8-I5 

"3'4 

6 

2-6846 

•0099 

+  -0053 

5'  5°  26-3 

13-4 

6 

•654 

•152 

+  "003 

2OI5 

"79" 

2109* 

49  2227 

24CanumVeiiaticum 

4'4 

I 

26  40-17 

8-2 

6 

2-4828 

•0137 

—  -0114 

40    o  31-3 

8-2 

6 

•642 

•142 

-    -025 

2016 

"792 

2108* 

56  1667 

8  1  Ursae  Majoris    ... 

57 

I 

13  26  48-00 

9  '4 

6 

+      2-3289 

•0148 

-  -0037 

33  40  28-5 

9-4 

6 

+  18-638 

-    ''34 

+  -008 

2017 

2  IIO* 

44  2285 

Groombridge  2017.. 

6-7 

I 

27     7'90 

11-4 

4 

2-5717 

•O122 

-    0005 

44  49  42-4 

M'4 

4 

•627 

'"47 

-   "030 

2018 

3506 

50  2014 

Groombridge  2018.. 

6-5 

II 

28  55-33 

10-4 

6 

2-4581               -0133 

-  -0019 

39  S2  23-9 

10-4 

6 

•569 

•"44 

+   '012 

2019 

35°9 

42  2423 

Groombridge  2019.. 

8-3* 

29  22-96 

11-4 

3 

2-6065 

•0109 

-  -0097 

47  35  "8'5 

11-4 

3 

'553 

'"53 

+   '091 

2020 

35'° 

42  2424 

Groombridge  2020.. 

7-6 

29  27-87 

12-4 

4 

2-5935 

"01  1  1 

-  -0001 

46  49  38-1 

12-4 

4 

•55" 

•152 

+   '017 

2O2I 

. 

35'2 

39  2662 

Groombridge  2021.. 

8-4" 

13  2940-84 

15-0 

3 

+      2-6407 

•oioi 

-  -0173 

49  5°  477 

15-0 

3 

*  "S'543 

-   '"55 

+    -138 

2O22 

35  13    39  2663 

Groombridge  2022.. 

7-8 

294571 

15-0 

5 

2-6402 

'OIOI 

-  -0183 

49  50  37-8      "5-° 

5 

'54" 

''55 

+  -'3" 

2023 

35  15    48  2137 

Groombridge  2023.. 

8-3* 

29  58-92 

"5'4 

i 

2-4821 

•0128 

-  -oooi 

4°  58  47-5 

"5'4 

i 

'533 

•'47 

+  -ooi* 

2024 

3510    51  1856 

I'iazzi  XIII.  156.... 

6-6 

3°    5  '44 

10-4 

6 

2-4227 

•0134 

-  '°°37 

38  "8  54-2 

10-4 

6 

•530 

•'43 

-  "on 

2025 

35'7 

67     790 

Groombridge  2025.. 

6-8 

I 

31  22-22 

14-4 

5 

"  7857 

•0041 

+    -OI2O 

21  59  28-3      I4'4 

4 

•487 

•109 

+•  -°55 

I 

2026 

3520 

48  2141 

Groombridge  2026.. 

7'9* 

II 

'33'  2473 

'5'4 

5 

+     2-4763 

•OI25 

-    -OOI7 

4"     8    7-4 

"5'4 

5 

+  "8-485 

-   -148 

+  -020 

2O27 

352' 

52  "725 

Groombridge  2027.. 

6-5 

3'  44  '60 

14-4 

2 

2-3852 

•OI3I 

-  -0044 

37  '3  43'3 

14-4 

2 

'474 

'"44 

-  -015 

2028 

"799 

3522 

53  '64° 

82  Ursae  Majoris..  .. 

5'5 

I 

32    8-51 

9'4 

6 

2-3538 

•0132 

-  -0168 

36    6  54-2 

9'4 

6 

•460 

•142 

-  -071 

2O29 

35'9    7"    659 

Groombridge  2029.. 

57 

II 

3238-16 

I3-4 

4 

1-4318 

+      -0130 

-  -°°77 

"7  47  "9'5 

"3'4 

6 

'443 

•090 

+  -005 

2030 

3526 

57  M56 

Groombridge  2030.. 

6-1 

I 

33  23-62 

10-4 

6 

2-2172 

-      '0126 

-  -0077 

3"  49  43'4 

10-4 

6 

"4'7 

•136 

-  -024 

2031 

1802 

2128* 

55  "625 

83  Ursse  Majoris  — 

47 

"333  3"'"' 

9'4 

6 

+      2-2947 

-      -0130 

-  -0040 

34  21   127 

9'4 

6 

+  "8-413 

-    -141 

-  "004 

2032 

3529 

42  2431 

Groombridge  2032.. 

6-3 

II 

34  22-17 

12-4 

6 

2-5782 

"O1O2 

-  -0071 

47  2"  5"  '5 

12-4 

6 

•383 

'"59 

-  -008 

2033 

3532 

S6  "677 

Groombridge  2033.. 

7-0 

35  26-39 

11-4 

3 

2-2479 

"OI22 

-  -0013 

33  18  42-6 

11-4 

3 

•346 

•141 

-  -004 

2034 

353° 

65    953 

Piazzi  XIII.  184..... 

57 

I 

35  34'44 

14-4 

5 

1-8667 

•0059 

+   'OIIO 

24    12   55-3 

14-4 

.    5 

'34" 

•118 

-  -003 

2035 

3535 

66    816 

Groombridge  2035.. 

6-6 

I 

36  16-29 

14-4 

5 

1-8326 

•0048 

+  -0185 

23   46     0-4 

14-4 

5 

•3'6 

•117 

-  -013 

2036 

2136* 

52  '733 

Piazzi  XIII.  189  ... 

57 

I 

"3363"77 

"3'9 

6 

+      2-3448 

•oi  20 

-  -0015 

36   58  36-8 

"3'9 

6 

+  18-306 

-    -148 

+  -008 

2037 

3527 

80    417 

Groombridge  2037.. 

7'5 

II 

36  46-02 

77 

6 

-      0*1404 

+       -1422 

-  -0151 

9  40  55-4 

77 

6 

•299 

•ooo 

-  -037 

2038 

3539 

56  1682 

Groombridge  2038.. 

6-9" 

37    3  '03 

10-4 

5 

+      2-2378 

•OII7 

-  -0016 

33  24  27-0 

10-4 

S 

•288 

-  -142 

-    'OIO 

2039 

3544 

41  2422 

Groombridge  2039.. 

8-j* 

37    5'92 

'5'3 

4 

2-5866 

•0094 

-  -0036 

48  37  "4'9 

I5-3 

4 

•286 

•163 

+  -029 

2040 

353-S    60  1484 

Groombridge  2040.. 

8-0 

37    7-8' 

"3'4 

3 

2-0876 

•OI03 

-  -0024 

29  '3    3'° 

"3'4 

3 

•285 

•'33 

-  -013 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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| 

No. 

•s| 

It 

CD     — 

<v  be 

11 

•"o 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

1 
CQ 
CM 
O 

Mean  RA. 
iSlo'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

fc« 

d 

£ 

o 

h     m     B 

g 

s 

9 

o          In 

„ 

„ 

n 

2041 

3542 

60  1485 

Groombridge  2041.. 

7'i 

i 

I3372I-49 

12-4 

6 

+    2-0725 

"OIOI 

-     '0065 

28  53  47-2 

12-4 

6 

+  18-277 

-    ''33 

+    'DOS 

2042 

!  3546 

41  2423 

Groombridge  2042.. 

7-8* 

37  5571 

12-3 

4 

2-5720 

•0096 

+     '0006 

48    o  177 

12-3 

4 

•256 

•163 

+    -037 

2043 

2141* 

39  2678 

Groombridge  2043.. 

6-0 

ii 

38    4-66 

I5-4 

6 

2-6141 

•0087 

-     '0033 

50  32  29-0 

I5-4 

6 

•251 

•166 

+  -ooi 

2044 

3549 

41  2424 

Groombridge  2044.. 

S'6 

i 

38    8-84 

12-4 

6 

2-5701 

•0095 

-     -0106 

47  57  15-8 

12-4 

6 

•248 

•164 

+    -037 

2045 

|  3545 

56  1683 

Piazzi  XIII.  200... 

6-5 

n 

38  11-05 

10-4 

6 

2-2203 

-     '0114 

+     'OIl8 

33    8  45*8 

10-4 

5 

•247 

•142 

+    -360 

2046 

3543 

71    663 

Groombridge  2046.. 

9'it 

'3  38  30-41 

I5-4 

2 

+     1-4160 

+     -0137 

-  -0081 

18  36  31*5 

I5-4 

2 

+  18*235 

-   -094 

-   -0,4 

2047 

2145* 

39  2680 

Groombridge  2047.. 

57 

ii 

38  47'40 

«5'4 

6 

2-6105 

•0087 

-    *OIOI 

50  30  10-7 

I5-4 

6 

•225 

•167 

+  -013 

2048 

3552 

41  2426 

Groombridge  2048.. 

8-2* 

38  52-44 

12-4 

2 

2-5692 

0093 

+  -0005 

48    5  36-2 

12-4 

2 

•222 

•165 

+    055 

2049 

l8l2        I262t 

55  '634 

84  Ursa;  Majoris  

5  '5 

i 

39  29-47 

9'4 

6 

2-2561 

•01  12 

-  -0029 

34  36  52-0 

9'4 

6 

•199 

•146 

-   -017 

2050 

1815     3555 

50  2027 

85  Ursfe  Majoris  ...rj 

1-9 

i 

40    2-43 

6-9 

17 

2-3908 

•OIIO 

-  -0128 

39  44    4'7 

9-1 

IOI 

•179 

•'55 

+  -006 

2051 

3556 

42  2440 

Groombridge  2051.. 

6-9 

n 

13  40    3-00 

11-4 

5 

+    2-5437 

•0094 

+  -0031 

46  59  55-7 

11-4 

5 

+  I8-I79 

-    -165 

+  -044 

2052 

3557 

50  2028 

Groombridge  2052.. 

7'4 

40  28-43 

11-4 

3 

2-3653 

'OHO 

-  -0061 

38  48  40-8 

11-4 

3 

*I63 

•154 

-  '036 

2053 

I263t 

78    466 

Groombridge  2053.. 

5'9 

n 

42   0-99 

'3'4 

5 

0-1042 

+       -1376 

-  -0277 

1059    1-5 

I3-4 

5 

•105 

•014 

-   '056 

2054 

3566 

42  2444 

Groombridge  2054.. 

7'5 

4253-13 

12-4 

3 

2-5279 

-       '0091 

-  -0014 

46  54    2-5 

12-4 

3 

•072 

•168 

-    *O22 

2055 

2155* 

62  1318 

Groombridge  2055.. 

6-0 

ii 

43  3379 

13-8 

7 

1-9521 

•0065 

+  -0119 

27  33  36-4 

"3-8 

7 

•046 

•132 

+   '096 

2056 

3568 

59  1533 

Piazzi  XIII.  233  .... 

6-4 

i 

13  43  55-20 

10*4 

6 

+    2-0772 

-       -0086 

-  -0038 

30  31    0-4 

10-4 

6 

+  18-033 

-    -141 

-    'Oil 

2057 

357i 

41  2434 

Groombridge  2057.. 

6-8 

45    5  '40 

11-4 

6 

255H 

•0082 

-    *OO22 

48  43  16-4 

11-4 

6 

I7-988 

-173 

+    '004 

2058 

3573 

42  2449 

Groombridge  2058.. 

67 

i 

45  25-18 

12*4 

5 

2-5150 

•0086 

-    '0046 

46  S2  3!"5 

12-4 

5 

'975 

•171 

+    '004 

2059 

1823 

3569 

65    963 

10  Draconis  i 

4-8 

45  52-74 

8-4 

5 

J7532 

-       -0008 

+    -0036 

24  20      7'0 

8-4 

6 

•957 

•122 

-    '002 

2060 

3570 

69    724 

Groombridge  2060.. 

6-5 

ii 

46  20-45 

10-4 

5 

1-4906 

+      -0097 

-    -0348 

20  44  25-2 

10-4 

6 

•939 

•105 

+    '051 

2061 

3572 

69    725 

Groombridge  2061.. 

8-5* 

134632-11 

10-4 

2 

+    1-4873 

+      *0099 

-    '0172 

20  44    0-9 

10*4 

2 

+  17-931 

-     -105 

-    -030 

2062 

1824 

2169* 

54  '630 

86  Ursee  Majoris  

57 

i 

46  51*01 

9'4 

6 

+    2-2231 

•0094 

-      '0041 

35  19  59'9 

9'4 

6 

•919 

-     -154 

+  -ooi 

2063 

3563 

83    397 

Piazzi  XIII.  263.... 

6-1 

ii 

48  23-63 

7-8 

6 

•    2-4490 

+      ^345 

+    "0363 

6  17  48-8 

7-8 

6 

•858 

+     '155 

+  -034 

2064 

3586 

44  2312 

Groombridge  2064.. 

7-6 

49  1076 

I5-4 

3 

+    2-4531 

-    0-0085 

-    -OOO7 

44  47     8-5 

'5'4 

3 

•826 

-O'I72 

+  -007 

2065 

3497 

88      77 

Groombridge  2065.. 

8-5t 

ii 

50   6  -20 

8-4 

3 

-  20-8291 

+  14-9296 

+    -O047* 

I   28  51-0 

8-4 

4 

789 

+  1-396 

-  -018 

2066 

3582 

79    431 

Groombridge  2066.. 

67 

ii 

13  50  5370 

7'9 

7 

-    0-4331 

+   0-1995 

-  -oi  18 

10    4    0*4 

7'9 

7 

+  17756 

+  O-O22 

-  -008 

2067 

3591 

63  1105 

Groombridge  2067.. 

7'3 

51  23-00 

12-6 

5 

+    i  -8060 

-       "OOJ7 

-  -0105 

26  16  46*8 

12-3 

7 

'737 

-    "I31 

-  -015 

2068 

3592 

62  1325 

Groombridge  2068.. 

6-5 

ii 

5I37-55 

10-4 

6 

1-8733 

•0033 

-  -0027 

27  35  23-6 

10-4 

6 

727 

•I36 

-    -210 

2069 

3595 

42  2455 

Groombridge  2069.. 

7-8* 

Si  50-43 

11-4 

3 

2-4869 

-       'CO?? 

-    *OOIO 

47     i  32-9 

11-4 

3 

719 

•I78 

-    -036 

2070 

3596 

65    966 

Groombridge  2070.. 

7-0 

53  13-10 

I3H 

5 

+    i  -6588 

+       '0031 

-    -OOOI 

24  10  50-2 

I3'4 

5 

•662 

-    *I22 

-    -004 

2071 

3587 

8  1     452 

Groombridgo  2071.. 

6-8 

n 

13  54    8-90 

77 

5 

1-3092 

+       -3423 

+  -0350 

8  17  55-5 

77 

7 

+  17-623 

+     -083 

-    -004 

2072 

3600 

44  2319 

Groombridge  2072.. 

77 

54  25-27 

11-4 

3 

+    2-4423 

0076 

-  -0048 

45  31   17-1 

11-4 

3 

•fill 

-     -178 

-    -023* 

2073 

3604 

51   1889 

Piazzi  XIII.  296.... 

6-1 

i 

55  54-99 

10-4 

6 

2-2450 

-       -0077 

-  '0017 

38    6  37-4 

10-4 

6 

•548 

•I67 

+    '010 

2074 

3601 

69     732 

Groombridge  2074. 

8-8* 

56  29-80 

12*4 

2 

1-3192 

+       "OlSo 

+  '0029 

20  22  49-3 

12-4 

2 

•523 

•IOI 

-  -007 

2075 

3606 

69    733 

Piazzi  XIII.  306  

6-5 

i 

57  40-63 

12-4 

5 

1-3052 

+       'CIS? 

-  -0055 

20  24  16-0 

12*4 

6 

'474 

•IOI 

-  -009 

2076 

1836 

3612 

65    978 

II  Draconis  a 

V6 

i 

1-3    CO    I  C'OO 

6-9 

8 

+    i  "6263 

+       '0047 

-   -0076 

24  42  46-6 

9-0 

25 

+  17-405 

-     -126 

-  -oi  8 

2077 

3615 

42  2465 

Groombridge  2077.. 

J 

7'3 

*  J  jy  *  j  V^VJ 

59  36-76 

10-4 

6 

2*4491 

-       -0066 

+  -0005 

46  59  32-1 

10*4 

6 

•389 

•186 

+  '019 

2078 

I288t 

44  2325 

Piazzi  XIII.  316.... 

5'5 

ii 

14   o  19-61 

9'4 

6 

+    2-4062 

-       '0067 

-    'OOIO 

45  H  H7 

9'4 

6 

•358 

-    -184 

+  -018 

2079 

83     402 

Groombridge  2079.. 

9'2t 

o  39-62 

8-4 

2 

-    3-1901 

+     "7495 

-    'O2IO 

6    7  35'3 

8-4 

2 

'343 

+   -225 

-  '030 

2080 

183? 

2197* 

50  2047 

13  Bobtis  

c-4      II 

III  '04 

Q'A 

6 

+      2'2"i67 

-     '0067 

-  -0068 

39  38  24-2 

9  "4 

6 

•321 

-    *I74 

-  -052 

J    *T       ,        ** 

7  H 

T        f,    f.^Jf 

2079.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1901. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATII,  1806  TO  1816. 


v    .     -S 

i 

No. 

"~.!i 

in  Greenwi 
Ilitalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

[agnitude. 

n 

en 

«M 
O 

Mean  R.A. 
18100. 

Mean 
Date 
1800+ 

No. 
of 
Ota. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
l8oo-|- 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio-o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

0    S 

Q 

m 

S. 

to 

H" 

•    0 

h     m     s 

, 

, 

a 

o        tit 

., 

/. 

/. 

2081 

3624 

40  2744 

Groombridge  2081.. 

8-0 

14    233-53 

I3-4 

5 

+    2*4904 

-     '0057 

+  -0019 

49  34  14-0 

I3-4 

5 

+  17-259 

-    -193 

+  "030 

2082 

3620  60  1516 

Groombridge  2082.. 

6-5 

II 

2  53^7 

10-4 

6 

i  -8761 

•0019 

-   -0168 

29  45  30-7 

10-4 

6 

•245 

•147 

+  -023 

2083 

3629 

43  2391 

Groombridge  2083. 

6-8 

3  58-24 

12*4 

5 

2-4236 

•0061      -  -0016 

46  45  43-2 

12-4 

5 

•196 

•190 

-   -007 

2084 

3630 

59  1562 

Pinm  XIV.  24  

6-9 

5    0-91 

11-4 

6 

1-8955 

-      -OO2O      +    "0048 

30  33    2-6 

li'4 

6 

•149 

•151 

+  -058 

2085 

3625 

75    529 

3  Urste  Miuoris  

6-3 

I 

5  32-70 

9'4 

4 

0-379I 

+      '0830       -    -OI2O 

14  30  18-1 

9'4 

6 

•124 

-037 

-  -007 

2086 

3636 

39  2737 

Groombridge  2086.. 

8-4* 

14   6  1372 

I3-4 

2 

+    2-4836 

-      -0052       -    -0005 

49  59  43'° 

I3-4 

2 

+  17-093 

-    -197 

+  -039 

2087 

3631 

69    736 

Groombridge  2087  .. 

6-2* 

II 

6  22-07 

12-4 

4 

1-1709 

+      -0248 

+  -0014 

20  14  21  -6 

12*4 

5 

•087 

•097 

+  -018 

_><  uSS 

1840 

2209* 

52  1782 

17  llniitis  K 

4-5 

I 

6  40*00 

7  '8 

6 

2'KOO 

-     -oo-;i 

4-   -nnoi 

17    I  O     I'O 

7-8 

8 

•073 

•172 

-  -003 

2089 

*   ^" 

3637 

42  2472 

Groombridge  2089.. 

~  J 

6-4 

II 

6  43-30 

/  u 
12-4 

6 

2-4293 

-    -0056     -  -0018 

o/      y     j 

47  35    3'9 

12-4 

6 

•071 

•194 

+  -137 

2090 

3638 

39  2739 

Groombridge  2090.. 

7'3 

64372 

134 

5 

2*4781 

•0052     -   -0023 

49  49  59-1 

I3-4 

5 

17-070 

•197 

-  -008 

2091 

2213* 

70    778 

Groombridge  2091.. 

5'4 

'4    $34-27 

8-4 

5 

+      I  -o8lO 

+     -0295 

-   -0032 

19  40  23-2 

8-4 

6 

+  16-985 

-   -091 

+  -059 

2OQ2 

1852 

1646 

46  1949 

19  Bootis.  A 

4*2 

I 

90*26 

8-2 

+      2'IO-iP, 

—      'GO-id 

-  -0181 

43    2    4-9 

8*0 

6 

•958 

•187 

-  -166 

.    VJV 

1854 

j  ^ 
2218* 

52  1784 

21  Bootis  i 

4-8 

I 

7 

O  2-"i*Q4 

8-8 

C 

2-1  67 

—      "0048 

37  45    8-0 

1  1  -2 

69 

•945 

-    "175 

-  -080 

2094 

1859 

3634 

78    478 

4  Urste  Miuoris  

5'l 

II 

7  *-j  VT 

947-12 

8-4 

J 

6 

-      0-4369 

*^v"tv 

+    -1673 

-   -0049 

n  33  36-1 

8-4 

7 

•928 

+    '027 

-  -035 

2095 

365° 

39  2744 

Groombridge  2095.. 

8-3 

10  21-14 

11-4 

2 

+      2-4698 

-0048 

-  -con 

50    9    0-8 

11-4 

2 

•902 

-     -2OI 

+  -033 

2096 

1856 

I3iot 

51  1908 

Bradley  1856  

6-1 

I 

14  10  3570 

9  'A 

6 

—       'OO4.6 

-   '0016 

37  48  35  "i 

9'4 

6 

+  16-890 

-    -176 

+  -013 

2097 

3655 

39  2749 

Groombridge  2097.. 

II  7-09 

*T 

11*4 

5 

+      2-4710 

•^WlfV 

•0047 

UVJV 

-  -oooi 

50  21  16*2 

1  1  "4 

5 

•866 

•2O2 

-  -042 

2098 

3657 

42  2481 

Groombridge  2098.. 

7-2 

ii  21-86 

12-4 

5 

+      2-3973 

-  0-0050 

+  -0036 

47    6  43-2 

12-4 

5 

•854 

-     -197 

+  '"73 

2099 

3610 

86    201 

Groombridge  2099.. 

7'5t 

II 

ii  4073 

77 

6 

9-3933 

+  3-0720 

-  -0188 

3  20  11-4 

7-8 

5 

•839 

+   -737 

-  -043 

2IOO 

3658 

39  2750 

Groombridge  2100.. 

6-0 

I 

ii  59-51 

11*4 

6 

+      2-4671 

•0045 

+  -0009 

50  19  40-8 

11-4 

6 

-  16-824 

-   -203 

•ooo 

21OI 

3651 

68    774 

Groombridge  2101.. 

7-5* 

14  12  12-82 

124 

3 

+      I-2I25 

+     -0219 

+  -0081 

21    25    43'2 

12-4 

3 

+  18-813 

-   -104 

•ooo 

2102 

3659 

55  1678 

Groombridge  2102.. 

6-5 

I 

12  37-43 

10-4 

6 

I  -9972 

-     -0028 

-   -0032 

34  15  3^5 

10-4 

6 

16794 

•167 

-  -014 

2103 

3666 

54  1668 

1'iazzi  XIV.  79.  

7'4 

II 

'5  34-83 

11*4 

3 

2-0297 

-       -0028 

-  -0007 

35  36  33'3 

11-4 

3 

•651 

•172 

-  -006 

2104 

3669 

37  2528 

Groombridge  2104.. 

7'4 

15  37-01 

13-4 

5 

2-4865 

•0039 

-  -0064 

51  55  41-0 

I3-4 

5 

•649 

•209 

-  -027 

2105 

3664 

68    777 

Groombridge  2105.. 

67 

I 

16  12-12 

12*4 

5 

I-I550 

+    -0244 

-  '0042 

21    2O  46*5 

12-4 

5 

•621 

•IO2 

-  -019 

2106 

3672 

44  2350 

PiazziXIV.  80  

7-6 

14  16  10-27 

12*4 

4 

+      2-3398 

•0045 

-    'OOOI 

45  40  25-7 

12-4 

4 

+  16-622 

-     -I98 

+  -oil 

2107 

3673 

61   1422 

Groombridge  2107.. 

7-2 

17  12-28 

10*4 

6 

1-6633 

+      -0046 

-    'OOI2 

28    9  45-5 

10-4 

6 

'571 

•144 

+  -091 

2108 

3670 

68    781 

Groombridge  2108.. 

7'1 

I 

1728-13 

12-4 

5 

I-I376 

+     -0251 

-    -0028 

21    19  43-9 

I2'4 

5 

•558 

•IOI 

-  -oio 

2109 

3676 

39  2764 

Groombridge  2109.. 

6-2 

17  43-87 

io'4 

6 

2-4530 

-     -0038 

-    '0015 

50  44  36-9 

10-4 

6 

'545 

•210 

-  -016 

21  IO 

1867 

3680 

52  1804 

23  Bootis  6 

3'9     H 

18  41*64 

6*0 

g 

2  '0708 

-        "OO2Q 

-  -02  qS 

VI  16    o"J 

97 

62 

"495 

•179 

+  '4<» 

am 

j"»* 

3681 

54  1678 

Groombridge  2111.. 

7'3 

•"   -lO   V4T 

14  18  53*41 

"*  y 
11*4 

5 

+     2-005I 

•OO2I 

Vf,  -JV*- 

+  -0104 

j/              j 
35  33    0-4 

1  1  "4 

5 

+  16-488 

-     -174 

+  -072 

2112 

3675 

77     540 

Groombridge  2112.. 

9-1* 

20  46*20 

14-4 

3 

-      0-4246 

+        'ISO? 

-  -0124 

12   26     O'l 

14-4 

3 

•393 

+    -029 

+  -007* 

2H3 

3686 

40  2785 

PiazziXIV.  102  

77 

21    18-25 

10-4 

6 

+      2-4113 

•0036 

—  -0030 

49  31  45'2 

10-4 

6 

•367 

-     '211 

-  -018 

2114 

3687 

44  2358 

Oroombridge  2114.. 

67 

22      I  -05 

10-4 

6 

2-29I3 

•0037 

—  -0042 

44  53  ii'S 

10-4 

6 

•330 

•2O  I 

+  -002 

2115 

1868 

2246* 

50  2084 

24  Bootis     g 

5'5 

II 

22     I  -12 

9'4 

6 

2-I22I 

•0030 

-  -0320 

39  18    i-5 

9'4 

6 

•330 

•I87 

+   050 

2116 

3688 

42  2508 

Groombridge  2116.. 

6-5 

I 

1422    7-30 

11-4 

4 

+      2-3549 

-        -0037 

+  -0141 

47  20  29-9 

u-4 

6 

+  16-325 

-     '207 

+  -208 

2117 

3691 

40  2792 

Groombridge  2117.. 

8-2* 

23  36*87 

12-4 

3 

2-4O02 

-        -0033 

-  -0008 

49  27  SI'S 

12-4 

3 

•248 

-     '212 

-  -027 

2118 

3690 

61  1432 

Groombridge  2118.. 

7'3 

I 

23  45-47 

I3-4 

3 

I  6412 

+        -0057 

-  -0008 

28  45  50-1 

13-4 

3 

•242 

-     -148 

+  -017 

2119 

3685 

77    541 

Groombridge  2119.. 

9-0* 

24     3-3I 

14-4 

3 

-      0-4818 

+        -1528 

+  -0013 

12  28  44  '4J 

14-4 

3 

•226 

+    -034 

-  -008 

2120 

,871 

3695 

38  2565 

27  Hobtis                y 

3'o 

I 

24  25*52 

7'5 

8 

+      2-4296 

-        -0031 

-  -oiio 

50  51    19-0 

7'4 

12 

•207 

-   -216 

-  -145 

2088.  This  is  the  principal  star  of  the  pair  2  1821  :  components  7*2  and  5*1. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


# 

B 

No. 

B  >n 
|j? 

3| 

in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

1 

i 

of  Spectru 

Mean  E.A. 
1810-0. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o  S 

.*• 

s 

& 

£ 

£ 

0 

h    m     B 

1 

s 

8 

O           '         '/ 

„ 

„ 

„ 

2121 

3700 

37  2545 

Groombridge  2121.. 

6-4 

11 

14  25  34-32 

11-4 

6 

+    2-4555 

-     -0028 

-     '0014 

52    II    48-5 

11-4 

6 

+  16-148 

-    -219 

+  -049 

2122 

3697 

6  i  >437 

Groombridge  2122.. 

S-i* 

25  58-25 

'3-4 

3 

i  -62  1  9 

+      -0063 

-      -0062 

28  45  32-3 

!3'4 

3 

•127 

•148 

-  'on 

2123 

1323+ 

63  1136 

Groombridge  2123.. 

6'i 

II 

26  16-24 

10-4 

5 

i  '4354 

+      -0119 

-     ^278 

25  58  15-8 

10-4 

6 

•in 

•132 

-  '003 

2124 

3702 

43  2417 

Groombridge  2124.. 

6-8 

I 

26  28-17 

10-4 

6 

2-3049 

•0031 

-      -DOSS 

46    9  187 

10-4 

6 

"101 

•208 

-  >033 

2125 

.3699 

60  1547 

PiazziXIV.  126  

6'2 

I 

26  3376 

•3-4 

6 

+     1-6272 

+     -0061 

-     "0051 

28  56    o-o 

•3-4 

6 

•094 

•149 

-  -oio 

2126 

3689 

77     543 

Groombridge  2126.. 

9-2* 

14  26  37  -68 

14-4 

3 

I-5783 

+      -1604 

-      '0036 

12    2O   24-6 

14-4 

3 

+  16-092 

+    -043 

+  -017 

2127 

37°4 

47  2158 

Groombridge  2127.. 

6-6 

I 

27    9-63 

12-4 

6 

+     2-1932 

•0027 

-     -0048 

42    22    33-0 

12-4 

6 

•064 

-    '199 

+  -009 

2128 

3693 

77     544 

Groombridge  2128.. 

9-1* 

27  37-35 

14-4 

3 

-    0-5500 

+    -1559 

-     '0026 

12    30    15-0 

14-4 

3 

•041 

+    '041 

-  -ooi 

2129 

3701 

68    787 

Groombridge  2129.. 

7-2 

11 

27  42  'oo 

14-6 

6 

+    0-9864 

+    -0311 

-      '0051 

21     4  37'2 

14-6 

7 

•036 

-   '094 

-  -008 

21  JO 

1873 

3696 

76    527 

5  Ursse  Minoris  

4'3 

28    4-13 

7-2 

4 

-    0-2934 

+      -1281 

+     -0066* 

'3  27  33'3 

7'3 

8 

i6'oi6 

+    -019 

-    'O2O 

2131 

2260* 

57  1519 

Groombridge  2131.. 

6-4 

II 

14  28  31-68 

I3'4 

5 

+     17834 

+     -0026 

+     -0253 

32    5  13-2 

'3'4 

5 

+  15'992 

•164 

+    -226 

2132 

3708 

66    855 

Groombridge  2132.. 

6-6* 

II 

2937-08 

12-5 

5 

i  -2268 

+    '0198 

+     -0124 

23  46  197 

12-5 

5 

'935 

•116 

-    -049 

2133 

3711 

43  2422 

Groombridge  2133.. 

67 

I 

2941-96 

10-4 

6 

2-2953 

•0026 

-     -0092 

46  20     8'7 

10-4 

6 

'931 

•210 

+    -051 

2134 

37°9 

63  1141 

Groombridge  2134.. 

7'4 

3°   4-23 

10-4 

5 

i  '3974 

+    -0132 

-      -0072 

25  56  57-1 

10  4        6 

•911 

•131 

+    -043 

2135 

2262" 

44  2376 

Groombridge  2135.. 

5'9 

II 

3i    4-27 

9'4 

6 

2-2671 

•0025 

-  -oi  18 

45  32    o-i 

9"4 

6 

•857 

•209 

-     '036 

2136 

37M 

52  1816 

Piazzi  XIV.  148  

6-8 

II 

1431  41-30 

11-4 

5 

+      2  "0036 

-     -0006 

-  '0052 

37  35  47'3 

II  -4 

5 

+  15-824 

-    -.87 

-  -016 

2137 

1878 

2263* 

45  2204 

33  Bootis  

... 

I 

31  d.S'o.8 

Q'A 

6 

2  '242! 

-      "0024 

—  '0107 

44  46  12-4 

9-4 

6 

•820 

•208 

+  "024 

2138 

2264* 

54  1693 

Piazzi  XIV.  156..... 

5'5 

I 

j    *tj  y 
32  I3-66 

"    *T 

10-5 

6 

I  '9002 

+    -0008 

+  -0033 

35    9    4'8 

10-5 

6 

795         -178 

+  "014 

2139 

37i8 

38  2578 

Groombridge  2139.. 

77 

32  23-53 

10-4 

6 

+      2-4045 

-    -0023 

-  -0018 

5'     4    7'i 

10-4 

6 

786    -    -223 

-  -025 

2140 

37io 

77     548 

Groombridge  2140.. 

8-3* 

32  42-52 

14-4 

3 

-      0-6265 

+   -1574 

-  '0019 

12    36      4'I 

14-4 

3 

769    +   -049 

-  -031 

2141 

3722 

S8  2579 

Groombridge  2141.. 

7'3 

'43323-94 

io-4 

6 

+      2'4000 

-        -0022 

-   '0061 

51      2   24-0 

10-4 

6 

+  15732 

224 

-    "2OI 

2142 

3725 

41  2519 

Groombridge  2142.. 

8-2* 

33  48-99 

1  1  '4 

3 

2'3382 

•0023 

+    -OOI2 

48  37    07 

1  1  -4 

3 

709         -219 

+    -029 

2143 

3727 

41  2520 

Groombridge  2143.. 

8-6* 

3443-I7 

12-4 

2 

2-3I7I 

•OO22 

-    'OO27* 

47  56  48-9 

12-4 

2 

•660 

•218 

+    -021 

2144 

2145 

2278* 

41   2523 

Groombridge  2145.. 

5'9 

36  22-16 

II-4 

6 

2-3310 

-       -0019 

-  -ooio 

48  43  54-i 

11-4 

6 

•569 

"221 

-    "032 

2146 

3731 

61  1451 

Groombridge  2146.. 

6-2 

II 

14  37  1972 

10-4 

6 

+       1-47I9 

+       -0108       +    '01  12 

27  55  29-4 

10-4 

6 

+  15-516 

-     '143 

+    -034 

2147 

3729 

72    650 

Groombridge  2147.. 

8-0 

37  53-59 

13-4 

3 

O-27I6 

+       '0719 

+   '0026 

'6  53  33'4 

'3  '4 

4 

-484         -032 

+    "043 

2148 

3743 

38  2589 

Groombridge  2148.. 

8-2* 

38  11-65 

12-4 

3 

2-3927 

-       -OOI7 

-  -0065 

5'  27  37-6 

12-4 

3 

•468 

•229 

-     "O22 

2149 

3742 

42  2531 

PiazziXIV.  182  

7-2 

38  19-98 

10-5 

6 

2-27I2 

•ooi  S 

-  -0104 

46  48  56-2 

10-5 

6 

•460 

•218 

-     -067 

2150 

2285* 

61  1454 

Groombridge  2150.. 

6-6 

II 

3922-35 

10-4 

6 

I  -4660 

+     -0109 

+  -ooii 

28    5  38-8 

lo'4 

6 

•402 

144 

+    -047 

2151 

3749 

38  2591 

Groombridge  2151.. 

8-0* 

144032-05 

12-2 

4 

+      2-3861 

•0014 

-  -0013 

51  31  56-3 

122 

4 

+  '5-337 

•231 

-    -005 

2152 

3752 

38  2593 

Groombridge  2152.. 

6-1 

I 

41  39-05 

"'5 

5 

2-3789 

•0014 

-    -0212 

51  24     1-8 

11*4 

6 

•274 

•232 

--  -118 

2153 

1900 

2296* 

46  1993 

38  Bootis  h 

5'9 

II 

4232-50 

9'3 

6 

2-1399 

•0008 

-    -0026 

43     5  '2'5 

9'3 

6 

•223 

"2IO 

+  -079 

2154 

2302* 

37  2580 

Groombridge  2154.. 

5'5 

II 

42  59-72 

10-4 

7 

2-3876 

•0012        -    -0191 

5'  56  34-3 

10-4 

7 

•197 

•234 

•      "IOO 

2155 

1902 

2299* 
2301* 

49  2326 

39  Bootis  

57 

II 

43  1  3  -89 

9  '4 

6 

2-0475 

•oooi      -  -0081 

40  29  34-9 

9'4 

6 

•184 

•2O2 

-   -087 

2156 

3757 

54  1708 

PiazziXIV.  202  

7'3 

14  43  20-95 

I3'4 

5 

+       I-82IO 

+       '0028 

-    -0030 

34  58  35  ° 

'3'4 

5 

+  15-177 

-    -180 

+  -004 

2157 

3758 

5'  1957 

Groombridge  2157.. 

6-4 

II 

4322-32 

12-4 

5 

1-9449 

+      'OOIO 

+    -0017 

37  5°    4'6 

12-4 

5 

•176 

•192 

-    "OIO 

2158 

3764 

39  2806 

Groombridge  2158.. 

7-2* 

44  14'29 

11-4 

5 

2-3368 

-       'OOI2 

+    -OOO5 

50    6  32-2 

11-4 

5 

•126 

•231 

+  -024 

2159 

3762 

51  1958 

Groombridge  2159.. 

8-9* 

44  28-46 

12-4 

2 

I-94I4 

+       'OOII 

+    -0003 

37  54    8-5 

12-4 

2 

•H3 

•193 

-   -019 

2l6o 

3763 

52  1832 

Groombridge  2160.. 

7-2* 

44  39-23 

12-4 

3 

I-93H 

+       '0013 

+    -0007* 

37  4°  557 

12-4 

3 

•102 

•192 

+  -043 

2144.  This  No.  is  left  blank,  see  Ledger. 

2155.  This  star  isa  close  double  and  forms  the  pair  2  1890  :  components  5-8  und  6-5.     It  lias  been  assumed  that  Groombridge  observed  the  meai  . 

2157.  This  is  the  principal  star  of  the  pair  2  1889. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIUGE  AT  BLACKHEATH.  1806  TO  1816. 
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JS 

3 

"S  £ 

.S 

9 

3   "" 

N"'       Q  £" 

5J 
fccfi 

o.  in  Gri-rnw 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

rpe  of  Spectr 

Mean  K.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 

01)8. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Moan 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs'. 

Animal 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fc 

H 

Q 

h    m    8 

i                   • 

8 

O           t         tl 

„ 

„ 

„ 

2161 

1906 

2297' 

72    652 

6  Ureas  Minoris  

7'4 

I 

14  44  56-38 

9'4 

5 

+     0-2306 

+     -0709 

-     -0064 

17  14  26-3 

9'4 

6 

+  15-086 

-    -029 

-   -026 

2162 

3766 

47  2180 

Groombridge  2162.. 

7'« 

45  21-32 

10-4 

5 

2-1150 

•0005 

+     -OO14 

42  44   12-0 

10-4 

5 

15-062 

•2IO 

+  "043 

2163 

3765 

66    872 

Groombridge  2163.. 

8-0* 

4631-86 

'4'5 

i 

1-0447 

+     '0254 

-     -0075* 

23  40  35'' 

I4-5 

i  i     '4-993 

•108 

-   -182 

2164 

2307* 

59  1615 

Piazzi  XIV.  217  

5-6 

II            46  37-89 

10-5 

6 

1-5271 

+     -0093 

-  -0180 

29  55  48-6 

10-5 

6          -987 

•155 

-  -136 

2165 

3769 

66    873 

Groombridge  2165.. 

7'3 

47    2-27 

I4-5 

3 

1-0295 

+     -0261 

+  -0005 

23  34  12-1 

H-S 

3 

•964 

.  i 

.•'o? 

+  '004 

2166 

377' 

S6  1767 

Groombridge  2166.. 

n 

I 

1447    2-95 

13-4 

4 

+     I  "7240 

+      0048 

-    'OOII 

33  28  27-3 

13-4 

4 

+  14-963 

-    -174 

+  •003 

2167 

3774 

47  2185 

Groombridge  2167.. 

7'4                   47  5371 

10-4 

5 

2-0994 

•oooo 

+  -0071 

42  37  42-1 

10-4 

5 

•913 

•211 

+  -029 

1168 

3?Si 

43  2446 

Groombridge  2168.. 

8-6* 

48  5872 

1  1  -4 

3 

2-2139 

•0005 

+  -0025 

46  22    7  '5 

11-4 

3 

•850 

•224 

+  -020 

2169 

3782 

43  2447 

Groombridge  2169.. 

,S'I* 

49   0-88 

11-4 

3 

-r       2-2157 

-     -0006 

-  -0028 

46  26    7-8 

11-4 

3 

•848 

-     -224 

-   "004 

2170 

3748 

83    423 

Groombridge  2170.. 

8-St 

49  16-04 

7-8 

5 

-       4-5558 

+     7535 

+  -0231 

6  43  54'9 

8-0 

5 

•833 

+     -440 

+  -004 

2171 

2317* 

50  2126 

Piazzi  XIV.  235  

57 

II       14  50    5-04 

-0-5 

S 

+       1  -9781 

+       -O012 

+  -0081 

39  35  22-5 

10-5 

6 

+  14785 

-     '2O2 

+  -230 

2172 

1917 

3777 

74    595 

7  Ursse  Minoris  6 

2-3 

II            Si  23-35 

7"' 

12 

-       0-3072 

+      -1073 

-  -0046 

'5    4    43 

7-0 

'4 

•707 

+    -025 

-  -003 

217: 

IQ14 

17QO 

39  2820 

40  Bobtis        . 

C*6       IT                cy  in-Si 

9  -A 

6 

+      2  -7.019 

-     -ooo<; 

—    '0024 

49  58  31-8 

Q*4 

6,        '6ei 

-     '236       -     '012 

•  /  j 

2174 

•;?•'+ 

Jt  7^ 

3795 

45  2244 

Groombridge  2174.. 

J 

TO 

53  1770 

*r 
I0'4 

6 

2-1423 

j 

+      'OOOI 

-  -0075 

44  39  16-0 

"    *T 

10-4 

6 

./ 

'593 

•221 

^ 

+  -009 

2175 

3796 

56  1774 

Groombridge  2175.. 

8-6* 

54    2-13 

I3-4 

2 

1-6874 

+   -0057 

-  -0006 

33  S8  24-7 

'3'4 

2 

'549 

•176 

+  -019* 

2176 

2121* 

47  2192 

B.  F.  2056  

6-2      I 

14  54  10*05 

io- 

6  +    2  -0466 

+    -0008 

-    "OO14 

41    58     O'S 

io'4 

6 

+  14-541 

-     -212       -     'Oil 

2177 

J   j 

3794 

66    878 

Piazzi  XIV.  260  

4-8 

5435-45 

8-4 

5  i       0-9286 

+    -0291 

~~*.jf 
-    -0067 

^     j           j 
23  18  29-9 

8-4 

6 

'SIS 

•loo    -  -036 

2178 

1918 

3803 

40  2840 

42  Bobtis  a 

3-8      11            5447-51 

8-8 

6         2-2637           -0002 

-    -0056 

48  51  14-9 

107 

5' 

•503 

•235      +    -042 

2179 

3798    S6  1777 

Groombridge  2179.. 

n 

I            55    2-46 

'3'4 

5  +    1-6803 

+    -0060 

+    -OO6o 

33  37  38-0 

13-4 

5 

•487 

-     -176      +    '071 

2180 

3793    75    545 

Piazzi  XIV.  273  

7-0 

5627-32 

I3-9 

6    -     0-5659 

+   -1245 

-    '0060 

14  21  24-4 

I3-9 

6 

•402 

+     -051 

-  -004 

2lSl 

2805    66    882 

Piazzi  XIV.  274  7-0 

II       14  56  56-52 

'4'5 

4  +    0-9527 

+   -0277 

+    -0046 

23  46  117 

'4'5 

4 

+  14-372 

-     -103 

+  "007 

2182 

2330*  60  1582 

Groombridge  2182..  5-9      I            57    1-25 

10-5 

5  +     1-3905 

•0127 

-    '0042 

29    2  45-1 

10-5 

5 

•368 

-     -148       -    -034 

2183 

1923 

23,14*  48   22CQ 

44  Bootis  i  4*8     II            ti  7t-cc 

Q*4 

6 

+     2-0174 

"OO11 

-    "017I 

41    l6     4'S 

9-4 

6          -337 

-     -212       -    '026 

2184 

—  JJt        t**     ~~J7 

3792    78    5°' 

Groombridge  2184..  6-5* 

jt  j    jj 
11           57  So'6? 

y  *t 

14-4 

5 

1  -7206 

•2415 

-    -0087 

t»    j"     *t  j 

ii     3  37-5 

14-4 

5          -317 

+     '169 

-  -017 

2185 

3800    75    547 

8  Ursse  Minoris  7-1 

II           58  20-57 

'3-9 

6 

-    0-6003 

•'255 

-    -0006 

14  20  35-0 

I3-9 

6          -286 

+     '055 

-  -008 

2186 

3804    75    549 

Groomkridge  2186..  8-8* 

14  58  49-85 

13-5 

2 

0-6183 

+     -1266 

-    -0147 

14  18  19-5 

I3-5 

2  +14-257 

+     '057 

-   -037 

2l87 

3812    60  1584 

Groombridge  2187..  6'8 

59    1-17 

10-5 

6 

+  1-3884 

•0127 

-    -OOO7 

29  13  48-6 

10-5 

6          -245 

-     -149 

-     'OIO 

2188 

1925 

2338*  d8  2262 

47  Bobtis  k  5-6 

I              eo    8  -co 

10-4 

c 

1*9916              'OOI7 

-    -Oo8l 

41    6  35§i 

10-4 

6          -238 

-     -211 

-  '019 

2189 

3810 

66    885 

Groombridge  2189..  7-7 

j7    —  j? 

145927-41 

12-5 

j 

2 

0-8795 

•0303 

+    -0079 

23  17  24-2 

12-5 

2             '219 

-     -097 

-    -017 

2190 

3814 

66    886 

Groombridpe  2190.. 

7-3 

II 

15    o    r88 

12-5 

4 

0-8930 

•0297 

+  -oi  16 

23  28  19-2 

12-5 

4 

•182 

-     -098 

+  -117 

2191 

3808 

72    664 

gUisse  Minoris  

6-7 

II 

'5    °  '7'47 

9-4 

3 

+     0-0665 

+    -0737 

-  -0825 

'7  29  31-3 

9'4 

6 

+  14-166 

-      -013 

-  -091 

2192 

3816 

66    887 

Groombridge  2192..  6-2 

I 

i    6-45 

12-5 

5 

+     0-8690 

"0304 

+  -0067 

23    20   23-7 

125 

5 

•116 

-     -096 

+  -004 

2193 

3813 

75    55° 

Groombridge  2  1  93.  .  ;  8'8* 

'  5S'85 

13-5 

2 

'      0-6757 

•1283 

-  -0040 

14    16  42-0 

I3-5 

2             -068 

+     -064 

+    'OO2 

2194 

3823 

50  2146 

Groombridge  2194..  6-5 

II 

2  18-19 

10-4 

6 

+      1-9005 

•0028 

-  -0017 

39  12  477 

10-4 

6 

14-041 

-     -204 

+    -031 

2195 

3824 

66    889 

Groombridge  2195..  8'1* 

341-42 

12-5 

2 

+      0-8646 

•0301 

+  -0076 

23  3'  44-8 

12-5 

2 

•3-955 

-     '097 

+    '042* 

2196 

3802 

83    43' 

Groombridge  2196..  5-7 

II 

IS    4    2-37          7-6 

6 

-      5-0976 

+   .7721 

+  -1094 

6  43    4-0 

7'6 

6 

+  «3'933 

+     -528 

+    -223 

2197 

3827 

63  1167 

Groombriilge  2197..  6'8 

II 

4  15-58       10-4 

6 

+    moo 

•0209 

•oooo 

26    9  17-0 

10-4 

6 

•918 

-    "'23 

-    'Oil 

2198 

3835 

49  2361 

Groombriilge  219*..  S-2 

517-16 

12-4 

3 

+    i  -9420 

•0025 

+  '0015 

40  35  10-7 

12-4 

3 

•854 

-     -211 

+  -013 

2199 

3832 

66    890 

Groombridge  2199..  6"8 

53462 

12-5 

5 

+    0-8425 

•0307 

-  -0048 

23  29  12-0 

12-5 

5 

•835 

-     -095 

+  -007 

2200 

3826 

74    602 

10  Ursse  Minoris  7-2 

I 

6  16-47 

9-5 

6 

-    0-4594 

•1065 

-  -0031 

15   22  487 

9'5 

6 

791 

+   -043 

-  -027 

2183.  It  is  assumed  that  Groombridge  observed  the  second  and  principal  star  of  the  pair  2  1909  :  components  6'i  and  5-2. 

2  O 
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CATALOGUE  OF  CIRCUMPOLAE  STARS  FOR  1810-0, 


J3 

g 

No. 

"1  $ 

=•! 

in  Greenwic 

Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

2 

§ 

a. 

92 
IM 

O 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio'o. 

Secular 
Variation 
1810-0. 

Animal 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio-o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

&M 

6 

&| 

to 

EH 

o 

h    m    s 

s 

a 

s 

O           III 

„ 

„ 

„ 

2201 

3840 

38  2629 

Groombridge  2201. 

6-6 

15    621-48 

11-5 

5 

+   2-2848 

+        '0006 

•oooo 

5'       I      5'7 

11-5 

5 

+  13785 

-    -248 

+  -029 

2202 

3839 

49  2363 

Groombridge  2202. 

7'3 

6  3478 

12-4 

5 

I  -9407 

'0026 

+  -0005 

40  42  20'0 

12-4 

5 

771 

•212 

-   -048 

2203 

3838 

56  1787 

Groombridge  2203.. 

77* 

6  53-98 

10-5 

5 

1-5863 

•0080 

+  '0008 

33  15  29-6 

10-5 

5 

751 

•'75 

-  -008 

2204 

3842 

50  2154 

Groombridge  2204. 

7'2 

7    0-98 

9'4 

6 

I  -8897 

•0032 

-  -ooio 

39  3°  37-i 

9'4 

6 

"744 

•207 

-   "009 

2205 

3846 

43  2475 

Groombridge  2205.. 

6-6 

I 

7  14-27 

II'O 

6 

2-1374 

•001  1 

-  -0073 

46  14  30-2 

I  IX) 

6 

•730 

•233 

-   -054 

2206 

3847 

42  2577 

Groombridge  2206. 

6-4 

15    7  18-40 

10-4 

6 

+    2-1652 

+     -ooio 

+  -0017 

47    6  55-0 

10-4 

6 

+  13726 

-  -236 

+    'O22 

2207 

3836 

70     826 

Groombridge  2207. 

8-it 

735-99 

iS'4 

3 

0-2563 

•0586 

+  -0103 

19    7  57-5 

I5-4 

5          -706 

-033 

-    -027 

2208 

3848 

38  2631 

Groombridge  2208.. 

7'i 

7  43-83 

11-5 

5 

2-2796 

•0007 

-  -0016 

50  59  277 

11-5 

5         -698 

•249 

-    -046 

2209 

3845 

56  1790 

Groombridge  2209.. 

7'4 

I 

7  5678 

10-5 

5 

+  1-5789 

0-0081 

-  '0007 

33  H  25-8 

10-5 

5         -684 

-0-174 

-    -007 

2210 

3780 

86     217 

Groombridge  2210.. 

7-0 

II 

8  24-05 

7-6 

6 

-  14-0200 

3-6074 

+  -0138 

3  16  49"8 

7-6 

6  1        -655 

+  1-491 

+    '004 

221  1 

3849 

56  1792 

Groombridge  2211.. 

8-4* 

15    8  40-51 

10-5 

i 

+  1-5705 

+  0-0083 

+  -0038 

33  10    8'6 

10-5 

i 

+  13-637 

-0-174 

+    -045 

2212 

3843 

66    894 

Groombridge  2212.. 

77 

8  43-07 

12-5 

3 

+    0-8309 

0-0306 

+  -0033 

23  38  51-6 

12-5 

3 

•635 

-  -095 

-    -031 

2213 

3820 

84    335 

Groombridge  2213.. 

7"i 

II 

12  15-56 

7-6 

5 

•  7-6132 

1-2893 

-    -OII2* 

5  19  10-8 

7-6 

6 

•405 

+  -819 

-    -02O 

2214 

3856 

67    876 

Groombridge  2214.. 

5-1     II 

12  30-61 

10-4 

2 

+  0-5977 

0-0396 

+    ^370 

21  55  47-1 

10-4 

6 

•389 

-  -071 

+    -400 

2215 

3858 

63  1181 

Groom  bridge  2215.. 

8-6* 

12  50-79 

I3"4 

3 

I  -0946 

•0206 

-    -0033 

26  46  18-3 

I3-4 

3 

•367 

-  -125 

-    -004 

2216 

3865 

41  2592 

Groombridge  2216.. 

6-8 

II 

'5  13     7'97 

10-4 

6 

+    2-1827 

+     -0013 

-    '0025 

48  20    0-9 

10-4 

6 

+  13-349 

-  -244 

-     -I9I 

2217 

3864 

5°  2165 

Piazzi  XV.  56  

7-4 

1 

1334-09 

11-4 

5 

I  -8403 

•0041 

-    -0006 

39    5  36-7 

11-4 

5 

•320 

•207 

-    -017 

2218 

3870 

52  1867 

Groombridge  2218. 

8-5* 

I4  15-85 

12-4 

2 

17417 

•0055 

+    -0088 

37     i  33'8 

12-4 

2 

•275 

•196 

-    -070 

2219 

3867 

62  1403 

Groombridge  2219.. 

S-o* 

14  48-03 

I3-5 

2 

1-1119 

•0197 

+    -OO2I 

27    8  58  3 

I3'5 

2 

•238 

•128 

+  -oio 

2220 

3877 

61   1495 

Groombridge  2220.. 

7'3 

II 

15  34-03 

'4-5 

3 

1-1707 

•0179 

-    -0036 

27  56    7-0 

J4-5 

3 

•189 

•'35 

-  -004 

i 

2221 

2376* 

40  2877 

Groombridge  2221.. 

5-8 

II 

15  I53S-90 

10-5 

6 

+   2-2174 

+       -OOI2 

-    -OOI2 

49  44    4'2 

10-5 

6 

+  13-187 

-   -250 

-  -015 

2222 

3882 

62  1405 

Groombridge  2222.. 

7-6* 

15  56-31 

13-8 

3 

1-1063 

•0198 

-    -0089 

27  n     5-1 

13-8 

3 

•165 

•128 

-  -032 

2223 

3891 

52  1873 

Groombridge  2223.. 

7'5 

II 

15  57-66 

12-4 

4 

1  7304 

•0055 

-    "OOOj 

36  58  157 

12-4 

4 

"I63 

•196 

+  -005 

2224 

3885 

62  1406 

Groombridge  2224.. 

6-6 

16  26-30 

13-0 

8 

+   I  -0733 

•0207 

-    "0069 

26  50  29-2 

13-0 

8 

•132 

•124 

-  -044 

2225 

3878 

71     722 

12  Ursse  Minoris.... 

7'2 

II 

17  10-32 

10-4 

6 

-    0-0309 

•0703 

-    'OOOI 

18    5  537 

10-4 

6 

•083 

•002 

+    -012 

2226 

1950 

3895 

37  2636 

51  Bootis  ^ 

4'3 

I 

15  17  18-95 

10-5 

6 

+   2-2771 

+    -0013 

-  -0131 

5i  57     i  6 

10-5 

6 

+  13-072 

-    -258 

-    -085 

2227 

3896 

37  2637 

Piazzi  XV.  74.  

67 

17  20-24 

10-4 

3 

+   2-2779 

•0013 

-  -0130 

5i  58  48-9 

10  4 

3 

•072 

-    -258 

-    -088 

2228 

1954 

3880 

72    678 

II  Urste  Minoris  

5"i 

11 

17  20-42 

8-0 

4 

0-1488 

•0773 

+  -0038 

17  29  11-4 

7-8 

7 

•072 

+   -on 

-    -014 

2229 

3894 

52  1874 

Groombridge  2229.. 

8-6* 

17  20-41 

12-4 

2 

+  17330 

•0056 

+  -0005* 

37  10    4'S 

12-4 

2 

13-072 

-  -198 

-    '003 

2230 

3901 

47  2224 

Groombridge  2230.. 

6-9 

II 

18  58-39 

11-4 

5 

+    I  -9480 

•0030 

-   -0036 

42  15  52-2 

11-4 

5 

12-963 

-  -223  i  +  -036 

2231 

2380* 

62  1410 

Groombridge  2231.. 

5'9 

I 

15  19   6-21 

14-2 

6 

+    I  -0906 

+     -0199 

+  -0034 

27  16  26-4 

14-2 

6 

+  12-954 

-  -127 

+    -024 

2232 

3905 

44  2464 

Groombridge  2232.. 

7'4 

19  29-05 

10-5 

6 

2-0495 

•0023 

+  -ooii 

45     i  38-6 

10-5 

6 

•929 

•234 

+    'DOS 

2233 

3900 

62  1411 

Groombridge  2233.. 

8-1 

19  5279 

14-4 

3 

1-1243 

•0189 

-  -0125 

27  44  39-8 

14-4 

3 

•02 

•131 

-    -066  1 

2234 

2384* 

61   1501 

Groombridge  2234.. 

7'5 

20  35-88 

13-1 

5 

I  -2026 

•0167 

-  -0497 

28  47  19-4 

13-1 

5 

•854 

•140 

-    -174  1 

2235 

1957 

3907 

59  1654 

12  Draconis              i 

3'5 

II 

2043-09 

7'3 

6 

+   1-3178 

•0137 

+  -oooi 

30  21  52-9      10-6 

69         -846 

-    ''S3 

-      015 

2236 

1962 

3898 

72     679 

13  Ursie  Minoris....  y 

3'2 

I 

1521      7-56 

6-9 

5 

-    0^934 

+   -0777 

-  -0025 

17  29  237 

7-i 

9  +  12-819 

+    -oi  6 

-  -016  1 

2237 

3910 

39  2875 

Groombridge  2237.. 

6-6 

II 

21  27-64 

10-5 

6 

+    2-2254 

•0016 

+  -0027 

5O  36    50  'O 

10-5 

6          796 

-    -256 

+  -008 

2238 

3906 

73    672 

14  Ursae  Minoris  7-4 

II 

23     7'44 

10-4 

5 

-    0-5767 

•1013 

-   -027  1 

15  51  2O'6 

10-4 

6           -684 

+   -060 

-   -084 

2239 

3913 

48  2300 

Groombridge  2239.  .;6'8 

I 

23  20-52 

11-4 

6 

+     1-9043 

•0037 

+  -0026 

4i  37  43-3 

11-4 

6          -668 

221 

+  -027 

2240 

3914 

55  1756 

Groombridge  2240.. 

6-3 

I 

24     3-08 

11-9 

6 

+     1-5386 

•0088 

+  -0008 

34    8  59-3 

11-9 

6          -621 

-    -180     -  -017 

2227.  This  star  is  a  close  double  and  forms  the  binary  S  1938  :  components  7-3  and  6-7. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

0)    W> 

in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

1 
1 
55 

13 

! 

o 
£ 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion, 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fcl 

o 

A. 

n 

& 

0 

h    m    s 

_ 

| 

8 

0           f        ' 

„ 

„ 

„ 

2241 

2393* 

61   1509 

Groombridge  2241.. 

5'9 

II 

15  24    6-60 

13-1 

8 

+    1-1697 

+     -0172 

-  -0023 

28  40  15-2 

IS'' 

8 

+  12-617 

•138 

+  -007 

2242 

1965 

1Q2O 

41  2609 

52  Bob'tis  K'  c-2     II 

24    6-57 

0*4. 

6 

2*1516 

*OO2O 

-  "0007 

48  30  47-8 

9  "4 

6 

•617 

•250      +    -OI2 

2241 

jy  v 
1QI2 

62    14.14. 

PiazziXV.  110  

6*4 

I 

24  19-60 

y  *r 
14  '4 

'O2I2 

+  -0051 

27      1    52*2 

14*4 

r 

•601 

•123      +    -020 

*—  t  J 
2244 

1967 

jy*  " 
2402* 

W*.         1   -f   1   -f 

4.1    26ll 

4.*Q 

I 

24  5Q'OO 

"T   *T 

9*4 

6 

2*1467 

'OO2O 

-   -0008 

/      j    j 
48   27      O'l 

Q"4 

j 
6 

'557 

•250    +  -ooi 

2245 

3917 

*T*      «•»*»* 

62  1415 

Groombridge  2245.. 

*t  y 

6-8 

I 

^  jy 

25  "'53 

*T 

14-1 

6 

•  *VI 

i  '0763 

•0197 

-  '0019 

t      "  1 

27  37    7  '9 

y  ^ 
14-1 

6 

•542 

•128 

-    -025 

2246 

3922 

62  1416 

I'ia/./i  XV    119     . 

6-5 

II 

1526    1-35 

14-1 

6 

+     1-0386 

+       *O2O8 

-  '0089 

27  14  51-7 

14-1 

6 

+  12-486 

-     -124 

-   -008 

2247 

3923 

55  '759 

Groombridge  2247.. 

8-4* 

26    1-66 

I2'5 

2 

1-5636 

•0084 

-  "0004 

34  46  35-2      12-5 

2 

•485 

•184 

-   -007 

2248 

3926 

54  1752 

Groombridge  2248.. 

8-4* 

26  50-01 

12-4 

4 

i  -5654 

•0083 

+  -0018 

34  52  53'2 

12-4 

4 

'43° 

•I85 

+    "OIO 

2249 

1979 

3938 

39  2889 

6Coronae  p 

•V4. 

II 

28  16-73 

84 

6 

2*1969 

'OO2I 

+  '0028 

50  21     9  '4 

8-4 

6 

"331 

•258 

-  -004 

2250 

3928 

64  1074 

PiazziXV  136  

J  ^ 

5-9 

II 

28  17-60 

'3'4 

6 

0-8242 

•O272 

-  "0160 

25    8  597 

I3-4 

6 

•329 

•IOO 

-    '079 

2251 

3937 

44  2485 

Groombridge  2251.. 

7-2 

15  28  21  -81 

I4-5 

5 

+    2-0267 

+       -0028 

+  '0008 

45  17  49-6 

I4-5 

5 

+  12-325 

-  -239 

-  '038 

2252 

3932 

64  1075 

Groombridge  2252.. 

8-9* 

28  32-58 

>3'4 

2 

0-8284 

•0270 

+  "0009 

25  12  37-2 

I3-4 

2 

•312 

•IOI 

+  -038 

2253 

3941 

43  2510 

Groombridge  2253.. 

6-8 

28  39-36 

10-5 

6 

2-0581 

•0027 

-  '0037 

46  ii  51-5 

10-5 

6 

•305 

'243 

-  '046 

2254 

3944 

50  2195 

Groombridge  2254.. 

7'5 

29  33-29 

10-4 

6 

1-7934 

•0051 

-  '0023 

39  39  577 

10-4 

6 

•243 

•213 

+  -004 

2255 

3945 

54  1756 

Groombridge  2255.. 

6-0 

II 

30  14-95 

11-4 

5 

1-5793 

•008I 

-    "OOOI 

35  26  38-0 

-I-4 

5 

•194 

•188 

+  -005 

2256 

1982 

2425* 

4O   2QO7 

54  Bobtis  0 

CM 

11 

15  31     0-50 

9*4. 

6 

-f      2'14.6'i 

+       "0023 

+  -oo 

49     i   18-2 

9*4 

6 

+  12-142 

-   -255 

-  -056 

2257 

i    J 
2422* 

^       y^i  • 

55  1766 

Groombridge  2257..  5-7 

I 

31    4-58 

*T 

6 

'     **TVJ 

J'5354 

•0086 

-  -0044 

34  44  -6-6 

6 

•136 

•184 

-  -ooi 

2258 

3953 

44  2493 

Groombridge  2258.. 

6-8 

I 

3'  56-58 

I0'5 

6 

2*0316 

•O029 

-  -0008 

45  46  IS'1 

10*5 

6 

•076 

•242 

-  -oio 

2259 

3956 

47  2253 

PiazziXV.  153  

5-8 

I 

32  11-44 

IO'O 

II  '        1-9076 

•0039 

+  -0092 

42  34  IS'2 

IO'O 

12 

•059 

•228 

+  -123 

226o 

3955 

54  1758 

Groombridge  2260.. 

6-0 

II 

32  3970 

12-4 

7         I-5346 

•0088 

-  -0037 

34  5'  54'' 

12-4 

6 

•026 

•184 

+  -019 

226l 

3960 

47  2255 

PiazziXV.  156  6-9 

1532  57-26 

10-4 

6  +    1-8998 

+       "0040 

+  -0017 

42  26  59-8 

10-4 

6 

+  12-006 

-   -227 

+  -038 

2262 

3959 

50  2206 

Groombridge  2262..  6"o 

II 

33    i  -60 

11-5 

5         1  7454 

•0057 

+  -0008 

38  57    7'5 

11*5 

5 

12-000 

•209 

+  -035 

2263 

3952 

68    842 

Groombridge  2263.  .  •  6-9 

33  20-07 

14-5 

5        0-3558 

•0439 

+  -0041 

21  33  25-2 

M-S 

5 

H'979 

•047 

+  -160 

2264 

3968 

44  2501 

Groombridge  2264.  . 

7'i 

II 

33  58-04 

10-5 

6         2-0162 

•0031 

+  -0006 

45  32  21-5 

10-5 

6 

'934 

•242 

-  -056 

2265 

3964 

57  1598 

Groombridge  2265..  7-0* 

34  25  '54 

14-4 

4         I-3389 

•0125 

+  -0005 

3-  5'  34'5 

14-4 

4 

•902 

•163 

-  -014 

- 

2266 

3965 

57  1600 

Groombridge  2266..  7-6 

IS  34  37-90 

14-4 

4  +     i  -3416 

+       "0124 

-  '0004 

3'  55    6  3 

14-4 

4 

+  II-887 

-    -163 

+  "013 

2267 

3969 

58  1583 

Groombridge  2267.. 

6'5 

34  5878 

13-5 

7 

+    1*3083 

'0131 

-  -0015 

31  27  29*1 

'3'5 

7 

'863 

-    ''59 

-  "015 

2268 

2008 

3954 

77     592 

15  UrsseMinori«...fl 

5'4 

II 

37  18-28 

7-5 

3 

•    2*0301 

•1999 

-  -0114 

12      I    21*4 

7'5 

6 

•698 

+   -235 

-  -002 

2269 

3977 

47  2264 

Groombridge  2269.. 

8-0* 

37  32-45 

12-4 

4 

+    1-8843 

•O042 

-  -0032 

42   29   38-9 

12-4 

4 

•682 

-    -229 

-  -058 

2270 

I407t 

52  1898 

Groombridge  2270.. 

5'4 

I 

37  4i  -28 

9-4 

6 

+    i  "6295 

'0072 

-  -0096 

37     2    6-0 

9'4 

6 

•67I 

-   -'99 

-  -045 

2271 

3972 

71     741 

Groombridge  2271.. 

7'i 

II 

15  38  19-58 

10-4 

6 

-    0-2372 

+       -0700 

-  -0060 

18  13  57-9 

10-4 

6 

+  11-625 

+  '023 

-  -020 

2272 

3980 

53  1805 

Groombridge  2272.. 

77 

39    2-32 

11-4 

5 

+    i  '5947 

•0077 

-  -0032 

36  29  46-9 

11-4 

5 

'575 

-   -'95 

-  -050 

2273 

398i 

53  1806 

Groombridge  2273.. 

7'3 

39  23-52 

11-4 

5 

+    i  -5889 

•0078 

-  -0271 

36  25  10-4 

11-4 

5 

•550 

-    ">95 

-  -046 

2274 

3982 

53  '807 

Groombridge  2274.. 

7-0* 

40  1274 

11-5 

4 

+     1*6017 

•0076 

+  -0005 

36  43  35'9 

11-5 

4 

•490 

-   -'97 

-  -007 

2275 

2433* 

So    480 

Groombridge  2275.. 

6-5 

II 

40  42-48 

7'9 

7 

•     3'9'45 

•3960 

-  -0839 

8  55  52-4 

7'9 

7 

"454 

+   -464 

-  -130 

2276 

2434* 

80    481 

Groombridge  2276.. 

8'3+ 

154055-14 

7'9 

7 

3-9200 

+    '3959 

-  -0690 

8  55  47-3 

8-4 

3 

+  11-440 

+   '464 

-  -113 

2277 

3983 

47  2267 

Groombridge  2277..  7-2      II            41    o'n 

10-4 

6 

+     1*8686 

•0045 

-    *OIII 

42  25  20-5 

10-4 

5 

'434 

-    -229 

-     '010 

2278 

3985 

59  '675 

Groombridge  2278.. 

7-6 

42     3-00 

12-9 

5 

1*1690 

•0157 

+  -0004 

30    5  36-6 

12-9 

5 

•358 

•146 

+  -046 

2279 

3995 

59  1678 

Groombridge  2279.. 

77* 

43  46-32 

13-0 

5 

1-1467 

•0161 

-  -0053 

29  55  47-8 

13-0 

5 

•234 

•144 

-  -032 

2280 

3994 

63  1225 

PiazziXV.  198  

5"' 

I            43  48  15 

10-5 

3 

0-8785 

•0229 

+  -0040 

26  48  38-2 

9-9 

12 

•233 

•in 

+  -050 

• 
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CATALOGUE  OF  CIECUMPOLAR  STARS  FOR  1810-0, 


No. 

2-r, 

4>    U", 

BE    £• 

%£ 

s,3> 

51 

fcffl 

No.  in  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Jlagnitude. 

Type  of  Spectrum.  1 

Mean  R.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

0 

h     m     8 

B 

, 

9 

0           /         // 

// 

„ 

" 

2281 

3997 

60  1635 

Groombridge  228  1 

67 

15  43  53-34 

12-8 

6 

+       I-I393 

+     -0162 

-      -OO27 

29  5°  42-9 

127       5 

+  11-226 

-    -143 

+  -027  1 

2282 

399° 

69    812 

Groombridge  2282  .  . 

7'2         I 

44  1  1  -67 

10-4 

5 

+       O-I4O6 

0-0491 

-      -0046 

20  44    o'2 

10-4  |     5 

•203 

-0-O22 

-•063 

2283 

3855 

87     M3 

Groombridge  2283  . 

7'2     II 

45  1  6  '60 

7'5 

3 

-    27*6900 

87276 

+    -OI2O* 

2    4  18-8 

8-1 

8 

•124 

+  3-356 

-   -027 

2284 

2021 

4011 

42  2648 

i  Herculis  \ 

47     II 

46    673 

9'5 

6 

+       2-03I2 

0-0034 

+    '0383 

47    o  37-3 

9'5 

6 

•064 

-O'252 

-   -616 

2285 

4009 

S3  1816 

Groombridge  2285  .. 

6-5      I 

46  1  1  86 

10-5 

5 

+       1-5641 

-0081 

-    "0028 

36  31     8-8 

10-5 

5 

•057 

-     -195 

+  -oio 

2286 

397S 

82    463 

Groombridge  2286  .. 

6-9     II 

15  46  2678 

8-1 

6 

•       5-8672 

+     -6456 

+    -0507 

7     7  I3-9 

8-1 

6 

+  11-039 

+     -709 

+  -013 

2287 

4013 

46  2124 

Groombridge  2287  . 

73 

47    9-20 

10-5 

6 

+       I-8875 

•0043 

•oooo 

43  23  35-2 

10-5 

6 

10-988 

-     -235 

-    -020 

2288 
2289 
2290 

2291 
2292 

2O25 
2O27 

2028 

2471* 
2473* 
2477* 

2479* 
3999 

56  1838 

43  2S42 
38  2712 

42  2652 
80    487 

Groombridge  2288  .  . 
2  Herculis 

5  '9 
5'6 
S'S 

5'5 
6-9 

II 
II 

I 

I 
II 

47  52-13 
48  18-32 
4853-07 

1549    7-22 
50  29  '20 

8-5 
10-4 

9'4 

9"5 
8-0 

5 
6 
6 

6 

5 

I  -3841 

I-9984 
2-I766 

+       2-0172 
-       37285 

•0109 
•0035 
•0030 

+     -0035 
•3406 

-  -0004 
-  -0076 

+  -0035 

-  '0034 
-  -0033 

33  S6  30-1 
46  18    7-4 
51  29  52-2 

46  52  30-5 
9  25  51-0 

8-5 
10-4 
9'4 

9'5 
7'9 

5 
6 
6 

6 

7 

•935 
•904 
•860 

+  10-843 

•742 

•174 
•250 
•272 

-     -252 
+    '454 

-    -077 
-    -066 
-    -080 

-    -012 
-    -046 

12  Corona  A 
4  Herculis             . 

18  UrsiB  Minoris.... 

2293 

4028 

40  2948 

Groombvidge  2293  .. 

6-4 

50  4872 

10-4 

6 

+       2-II42 

•0031 

-  -0059 

49  45  20-3      10-4 

6 

718 

-     -265 

-    -066 

2294 

2O4I 

4006 

78     527 

1  6  Ursae  Minoris.  ...„ 

4'4 

I 

51    6-21 

6-9 

8 

'       2-4275 

•2098 

+  -0139 

"  37  37-8  !     7-0 

17 

•696 

+     "295 

-    'OO2 

2295 

2484* 

59  i69> 

Groombridge  2295  .. 

6'2 

I 

52    9-62 

8-5 

6 

+       I-I476 

•0150 

-  -0030 

30  32  11-3 

8-5 

6 

•618 

-     -147 

-    -013 

2296 

2488* 

55  1793 

Groombridge  2296  .. 

4'9 

I 

15  53  17-91 

9'4 

6 

+       I  -4280 

+     -oioo 

-    -02O2 

34  42  33-9 

9'4 

6 

+  10-533 

-     -l82 

-    -123 

2297 

!  2489* 

50  2239 

Groombridge  2297  .. 

5'9 

I 

534i'55 

10-5 

6 

+       I-6925 

•0064 

-    -OOI5 

39  34  217 

10-5 

6 

•504 

-     -215 

+    ^55 

2298 

4012 

80    489 

Groombridge  2298  ..'  8'of 

II 

542039 

8-4 

5 

•       3-8948 

•3465 

+    '0142 

9  18  17-0 

84 

5 

•456 

+     -480 

-    '040 

2299 

4042 

40  2962 

Groombridge  2299  ..  7'1 

5525-12       10-4 

6 

+       2-09I5 

•0033 

-    "0043 

49  26  40-9      10-4        6 

'375 

-     -266 

-    -034 

2300 

2301 
2302 

2044 

4032 

2501* 
4048 

72    702 

46  2142 
53  i834 

Groombridge  2300  .. 
6  Herculis    v 

8'3+ 

4'6 
6-1 

I 

56    5-40 

I55653-27 

57  1  5  '47 

10-5 

8-5 
9'4 

I 

6 
6 

'       0-6443 

+       f8573 

+       I-5197 

•0799 

+    -0048 
0085 

-    '0071 

+    -0042 
-    -OO28 

17    8  57-2      10-5 

43  25  49'7        8-5 
36  33    7'3       9'4 

i 

6 
6 

•326 

+  10-265 
•238 

+     -076 

-     -237 

-    -195 

+  -018* 

+  -046 
+  -033 

Groombridge  2302  .. 

2303 
2304 
2305 

2053 

4036 
4051 
4°57 

72    703 
58  1608 
39  2947 

Gro»mbridgi'  2303  .. 
13  Draconi.s    & 

7'5 
4"i 
67 

II 

57  37-63 

58  20  71 
58  23-90 

10-5 
6-9 
10-4 

6 

17 
6 

-       0-6787 
+       I-I458 
+       2-II42 

0806 
•0148 

-0033 

-    -OI22 
-    -0384 
-    -°497 

i?    3  57-8 
30  55  26-6 
50  19  26-6 

10-5 

IO'I 

10-4 

6 
92 
6 

•209 

•'54 
''S3 

+   -081 

-    -149 
-    -271 

-  -007 
-    -338 
-•057 

Groombridge  2305  .  . 

2306 

4053 

60  1645 

Groombridge  2306  .. 

7* 

IS  58  30-56 

12-5 

3 

+       I  -0600 

+    -0165 

-    -0171 

29  50  38-3 

I2'5 

3 

+  10-142 

-    -138 

-    -058 

2307 

/ 

4054 

68    858 

Groombridge  2307  .. 

6-6* 

11 

59  38-57 

10-5 

4 

+       0-1846 

•0416 

+    -OOO8 

21    50   387 

10-5 

6 

-057 

-    -028 

-    'OI2 

2308 

2063 

4040 

75     579 

17  Ursse  Minoris  

7-0 

II 

15  5943-02 

9-5 

3 

-       I  -6l06 

•1334 

+    -OO26 

13  53    7'3 

9-5        6 

10-052 

+    -198 

+    '015 

2309 

4061 

60  1653 

Groombridge  2309  ..  7-4 

16    I  34-1: 

12-5 

3 

+       I  -0108 

•0172 

-    -0028 

29    26    2O  "2 

12-5 

3 

9-911 

-    "133 

+    -004 

2310 

4066 

47  2300 

Groombridge  2310  .. 

6-6 

1 

I  20-67 

to-5 

6 

+       17796 

•0054 

-    -0008 

41    58'  58-8 

10-5 

6 

•927 

-    -230 

-    "007 

2311     2061 

4069 

45  2376 

ii  Herculis  0 

4'4 

I 

16    247-38 

8-5 

6 

+     1-8868 

f     -0046 

-    -0026 

44  33  4i  '0 

8'5 

6 

+  9-817 

"    -244 

-    '040 

2312 

4064 

70    86  1 

Groombridge  2312  .. 

8-ot 

3  38-I4 

12  'O 

4 

-    0-2529 

•0568 

+    -00l6 

19  22  13-5 

12-0        4 

753 

+   -028 

-  -018 

2313 

4077 

40  2976 

Groombridge  2313  .. 

7-6 

3  46-48 

IO'4 

6 

+    2-0530 

•0036 

-    -0066 

48  56  52-9 

10-4        6 

'743 

-    -266 

-  -076 

2314 

4075 

50  2257 

Groombridge  2314.. 

7-0 

3  56-39 

105 

6 

+     1-6431 

•0067 

-    -0041 

39  19     3'4 

10-5        6 

731 

-    -214 

-  -027 

2315 

2316 
2317 

2068 

4031 

4078 
4086 

83    453 

44  2549 
39  2961 

Groombridge  2315  .. 
14  Herculis  

7'3 

6'5 
6-6 

I 

4    4-66 

16  4  15-03 
5  2675 

7'5 
9'5 

it'S 

5 

6 
6 

-     7-1997 

+     i  -9276 
+    2-1017 

•7343 

+     -0043 
•0036 

+    -0095 

+  -0116 
-  '0014 

6  29  52-0 

45  40     1-6 
50  26  58-8 

7-5        6 

9-5        6 
11-5        6 

719 

+  9706 
"614 

+   "914 

-    -250 
-    -274 

-  -ooi 

+  -290 
+  -024 

Groombridge  2317.. 

2318 

4084 

42  2683 

Groombridge  23  1  8  .  . 

6-1 

5  30-65 

10-4 

6 

+     1-9814 

•0040 

-   '0019 

47     7  5S-6 

io'4        6 

•609 

-    -258 

-   '040 

2319 

4068 

70    863 

Groombridge  2319  . 

6-8 

I 

5  33  '98 

12-0 

4 

-    0-2944 

•0577 

+  -0067 

19  13  52-9 

12-1        6 

•605 

+   -033 

-  -028 

2320 

4074 

68    864 

Groombridge  2320  ..  5-4 

1 

551-19 

8-5 

5 

+    0-1170 

•0416 

-  -0045 

21    41    19-0 

8-5        6 

•583 

-     -020 

-  -068 

2285.  This  is  the  principal  star  of  the  pair  3  1984  :  components  8*5  and  6'2. 

PROM  OBSERVATIONS  MADE  BY  STEPHEN  GKOOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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~<n     •          v 

3 

J*  Ii 

S    *•>          O  'eS 

""••3       a  a 
d  £       --0 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

O 

£ 

-s 
& 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 

1800-)- 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

0 

£ 

o 

b    m    B 

9 

* 

i 

O           '         " 

„ 

» 

» 

-j-i 

4090     38   2736 

Groombridge  2321  .. 

7-0 

ii 

16    627-44 

10-5 

6 

+       2-I33I 

+    -0033 

-  -0025 

51    26   22*O 

10-5 

6 

+  9-537 

-    -278 

-  -016 

l^2 

4082     6O   1658 

Groombridge  2322  .. 

67 

i 

6  42-87 

12-5 

6 

I-OOI5 

•0169 

+  -0004 

29  37  56-2 

12-5 

6 

"517 

•'33 

+  "009 

2323 

4083 

63  1253 

Groombridge  2323  .. 

67 

i 

7  12-90 

10-5 

4 

0-6647 

•0246 

-  -0009 

26    5  467 

10-5 

6 

•478 

•090 

+  -005 

*324 

4089 

60  1659 

Groombridge  2324  .  . 

8-2' 

7  33-21 

12-5 

3 

I  -0136 

•0165 

-  -0087* 

29  49  36"2 

12-5 

3 

'453 

•135 

+  -099 

,  ,_,- 

4107 

51  1856 

Piazzi  XVI.  56 

7"O 

ii 

ii    978 

IO*4, 

6 

J..-JJ 

•OoSq 

+    'OOIO 

36  17     8-2 

10-4 

6 

'172 

•192 

+   "O71 

1326 

2537* 

JJ     *VJV 

67     930 

Groombridge  2326  .. 

/  ** 
6'2* 

ii 

i  6  II  45-42 

•v   •T 

10-5 

6 

+       0-1779 

vyvwy 

+   -0376 

-  -0034 

22   22   25-5 

10-5 

6 

+  9-127 

-    -027 

/  j 
+   -035 

-5-7 

4104 

66    941 

Groombridge  2327  .. 

8-0* 

12  25-16 

12-5 

3 

0-248I 

•0351 

-  -0035 

22  54  13-4 

125 

3 

9-075 

"°37 

+   -084 

*328 

2542* 

40  3005 

Groombridge  2328  .  . 

57 

ii 

13  24-94 

11-4 

6 

2-O62O 

•0036 

-    -01  12 

49  49  49-1 

11-4 

6 

8-996 

•273 

+  '015 

2?-»<J 

4108 

66     944 

Pia/xi  XVI  69 

7M* 

1  1  11'IQ 

I  I  'I 

IO 

_     0 

'OOI7 

23     9     3  '2 

11*1 

IO 

•986 

"040 

—    *OO2 

2330 

4118 

49  2491 

Groombridge  2330  .. 

/  4 
6'2 

ii 

lj  jj  jy 

13  53  '35 

9'5 

6 

I  '6702 

•0063 

-    -0035 

40  30    6-7 

9'5 

6 

•960 

•222 

-    -O27 

2331 

2086 

4120 

46  2169 

22  Herculis  r 

VQ 

i 

l6  14     2*22 

7"O 

+         I  "7078 

+     "0052 

-  *ooi  t; 

43  13  41*9 

1  1  "I 

40 

+   8-948 

•239 

—    "Oil 

4H5 

60  1665 

Groombridge  2332  . 

j  y 
57 

ii 

14   6-n 

/  " 
8-5 

6 

*  /  y/  •* 
+     0-9792 

•0164 

•"_**  j 

+  -0023 

29  46  52-0 

8-5 

6 

'943 

-     -132 

J 
-    '029 

2333 

4124 

52  1960 

Groombridge  2333  .. 

67 

i 

15  36-80 

10-4 

6 

+      1-5060 

•0079 

+    "OOI  I 

37  3°  i8'i 

10-4 

6 

•824 

-     -2OI 

+   'OIO 

2534 

2096 

4109 

76     594 

19  Ursae  Minoris  

5'4 

i 

16  24*16 

7-8 

3 

I  -8829 

•1286 

+  -0055 

13  38  56-4 

7  '9 

6 

762 

+    -233 

-  -oio 

2335 

4116 

73     712 

Groombridge  2335  .. 

87t 

16  51-61 

12-5 

3 

1-0627 

•0842 

-  -0016 

ID  14  26-8 

12-5 

2 

725 

+    -136 

+  -006 

2336 

2099 

4114 

75     586 

20  Ursae  Minoris..... 

6-5 

ii 

16  17  27-54 

11-5 

5 

1-6512 

+   -1139 

-  -0088 

14    19  21  '2 

11-5 

6 

+  8-677 

+    -213 

-  "014 

2537 

4119 

73    7'3 

Groombridge  2337  .. 

6-0 

i 

17  47-84 

12-5 

6 

I-097I 

•0850 

-  -0088 

16    8  367 

12-5 

5 

•652 

+     -140 

-  -025 

2338 

4129 

68    868 

Groombridge  2338  .. 

67 

18  17-69 

lo'S 

6 

0^0764 

•0433 

-  -0074 

20  59  35  '5 

10-5 

6 

•614 

+      006 

-  -044 

2339 

4141 

45  2400 

Groombridge  2339  .. 

7-2 

18  54-50 

"'3 

6 

+      1-8562 

•0047 

"OOOO 

44  52  15-6 

11-5 

5 

•564 

-     -249 

-  -005 

2340 

4M3 

52  1964 

Groombridge  2340  .. 

67 

i 

19  43'99 

10-4 

6 

+      1-4794 

•0083 

-  -0004 

37  '6  22-5 

10-4 

6 

'499 

-    ''99 

-  -013 

2341 

4148 

41  2707 

Grooiubridge  2341  .. 

7-0 

16  19  58-86 

10-5 

5 

+     2-0082 

+    -0040 

+  -0017 

48  45  12-8 

10-5 

5 

+  8-479 

-    -269 

+  -069 

2342 

4M5 

52  1965 

Groombridge  2342  .. 

7-2 

i 

2O  I2'OI 

10-5 

4 

1-5105 

•0078 

-  -0004 

37  5°  53  '4 

10-5        4 

•462 

•204 

-  -015 

2343 

I488t 

55  '845 

Groombridge  2343  .  . 

57 

i 

20  16*67 

8-5 

5 

1-2971 

•0104 

+  -0047 

34  21  31-8 

8-5        6 

'455 

•176 

-  -027 

2344 

48  2400 

Groombridge  2344  .. 

6-5 

21    8-68 

11-5 

5 

17036 

•0059 

-  -0061 

4i  37    3'4 

"'5    ;         5 

•386 

•230 

-  -115 

2345 

4146 

62  1478 

Grooml>ridge  2345  .. 

5-6 

21  17-67 

10*4 

6 

0-7729 

-0195 

-  -0047 

27  52    7-3 

io'4 

6 

'375 

•106 

-  -034 

2346 

2104 

4147 

61   1591 

14  Dracoiiis     i| 

2*Q 

ii 

16  21  26*54 

6*7 

T  C 

+      O*7OOO 

-J-     *o  I  Q  I 

-   '0031 

28         1     I  I  "I 

Q"? 

66 

+   8-6 

-     'ZOO 

-  -064 

2347 

2559* 

69    845 

Groombridge  2347  .. 

m   7 

5'5 

ii 

22  18-49 

v  / 

10-5 

"o 
6 

**  /y-*-* 

-  0-1941 

•0454 

-  -0080 

J              J 

20   27       5-3 

7  J 

6 

•295 

ivy 

+    -022 

Wtf 

+  -018 

2348 

2102 

4156 

42  2714 

30  Herculis  g 

var. 

22  24-40 

8-5 

5 

+  i  -9626 

•0041 

+  -0027 

47  41  39'3 

8-5 

6 

•286 

-     -264 

+  -ooi 

2349 

2III 

4U9 

76    596 

21  Ursse  Minoris....!) 

5'2 

ii 

23  12-26 

77 

5 

1-8906 

•"99 

-  -0167 

«3  48  43'4 

7-8 

6 

•223 

+    -248 

-  -251 

2350 

4158 

51  2105 

Groombridge  2350  .  . 

7'5 

23  13-68 

10-5 

6 

+  i  -5088 

•0076 

-    -OO2I 

37  59    77      «0-5 

6 

•220 

-     -204 

-  '033 

2351 

4163 

51  2106 

Groombridge  2351  .. 

6-4 

ii 

'6  23  53-35 

10-5 

6 

+  1-5173 

+    -0075 

+    -0024 

38  10  187      10-5 

6  +  8-168 

-     -206 

-    -OI2 

2352 

4164 

52  1968 

Groombridge  2352  . 

77 

23  57'24 

10-5 

2 

i  -4978 

•0077 

-    -0008 

37  49  41  '3      i°'5 

2 

•163 

•203 

+  -016 

2353 

2IO7 

2575* 

49  2514 

34  Herculis     .      , 

6'3 

i 

24  53  7i 

9'5 

4 

i  -6442 

•0063 

-    -0086 

40  37  13-7  j     9'5 

5 

•088 

•223 

+  '045 

2354 

4168 

48  2407 

Groombridge  2354.. 

7-0 

24  54'03 

11-5 

5 

1-6934 

•0059 

-    '0103 

41  37     2-8      11-5 

5 

8-088 

•230 

+  -295 

2355 

2583* 

38  2795 

I'bz/iXVI.  127  

6-6 

ii 

27    379 

10-5 

6 

+  2-0939 

•0036 

-    -0004 

51  30  35-8 

10-5 

6 

7-913 

-     -284 

-  -089 

2356 

4167 

71     789 

Groombridge  2356  .. 

7-2 

ii 

i  6  27  25-65 

12*5 

5 

-  0-6703 

+     -0594 

-    -OOI3 

18  ii  37-5 

12*5 

6 

+     7*83 

+    -086 

+  '025 

2357 

4'77 

50  2305 

Groombridge  2357  .. 

7-0 

a 

27  56-93 

9'5 

6 

+     «'5754 

•0068 

-    '0034 

39  27  12-4       9-5 

5 

•842 

-    -215 

+  -032 

2358 

2113 

4180 

42  2724 

35  Herculis  <r 

4'2 

i 

27  58'93 

7'5 

3 

+     1-9297 

•0043 

•oooo 

47     9  53'3        7'5 

5 

•839 

•263 

-   -046 

2359 

211$ 

4172 

69    850 

1  5  Draconis   A 

5-0 

i 

28  24-47 

7'5 

4 

-    0-1685 

•0418 

-  -0040 

20  49  I5'4       8*0 

18 

•805 

+    -019 

-   -030 

2360 

4182 

52  1976 

Groombridge  2360  .. 

6-8 

29  21-30 

10-4 

6 

+     1-4548 

•0080 

+  -0007 

37  21  51-8      io'4 

6 

729 

-    ''99 

+  -ooi 

2344.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 

2345.  This  star  is  a  close  double  and  forms  the  pair  2  2054  :  components  5-7  and  6  '9. 

2348.  The  limits  of  magnitude  are  4-7-5-5  and  5-4-6-0  ;  period  irregular. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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K 

£" 

O 

h     m     a 

8                                   S 

a 

o        /      // 

H 

„ 

„ 

2361 

2588* 

61   1598 

Piazzi  XVI.  140  

57 

I 

16  29  46-01        10  5 

6 

+    0-8223     +     "0172 

-  -oooi 

28  46  32-4 

10*5 

6 

+      7^95 

-    -114 

+  '019 

2362 

2592* 

46  2194 

Groombridge  2362  .  . 

5'9 

II 

30  39'l6       10-5 

6 

+     i  '7444 

•0054 

-    0023 

42  59  48-0 

10-5 

6 

'624 

-    "239 

-   -016 

2363 

4166 

79    495 

Groombridge  2363  .  . 

8-4* 

30  50-89       12-5 

3 

•     3-4841 

•2054 

-  -0063 

10  41  23-0 

12*5 

3 

'60S 

+    -467 

+  -on 

2364 

4188 

39  3021 

Groombridge  2364.. 

7'l 

3i  3779       ii'S 

5 

+     2-0325 

•0038 

-  -0041 

50      2      6'9 

11*5 

5 

'544 

-    -278 

+  -084 

2365 

2122 

2594* 

53  1875 

16  Draconis  

57 

I 

31  42-48        8-5 

6 

1-4091 

•0084 

-     -OOI2 

36  42  49"5 

8-5 

6          -538 

-    -'94 

-    035 

2366 

2124 

2595* 

53  '876 

17  Draconis 

5-2 

I 

16  31  44-92        8-5 

6 

+     1*4076     +     -0084 

-    "0005 

36  41    2O'9 

8-5 

6  +   7-535 

-    -194 

-  -026 

2367 

4186 

64  1140 

Groombridge  2367  .. 

7-1* 

33   4'53 

104 

6 

0-4870            -0232 

+    -0014 

25   40  35-5 

10-4 

5         "427 

•070 

+   005 

2368 

2128 

4193 

49  2531 

42  Heiculis  

"VI 

•3-3    SC'Sd 

8-c 

6 

i  '625  1  '         "0062 

—    "0040 

40  41  41  '6 

8*5 

6           "-184 

'224 

-  -028  1 

2369 

2603* 

56  1907 

Groombridge  2369  .. 

J 

5-4 

II 

JO  Oj  "--t 

34  1  1  -i  i 

"> 
10*5 

6 

1-1983  ,         -0107 

-    '0032 

33  36  34'3 

10-5 

6          "337 

•166 

-    083 

2370 

4194 

63  1289 

Groombridge  2370  .  . 

6-4 

II 

35    i  '95 

10*4 

6 

0-5757  i         -0209 

-    "0025 

26  32  36-1 

10*4 

6          -268 

•082 

+   082 

2371 

2133 

4200 

39  3029 

44Herculis  i- 

3-6 

II 

1  6  36  23  *22 

6*7 

+     2*0488     +     '0037 

CQ    A2     "l^  "d. 

10*4 

7O     -1-      T'TC-7 

•282 

+  -084  1 

2372 

I5'2t 

79    498 

Piazzi  XVI.  182  

J 

5'5 

I 

3635-20 

u  / 
12-5 

6 

•     3-5797            -1974 

-    -0390 

to  38  31-3 

12*5 

6 

/         '    J/ 

7-I4I 

+     -484 

-r    <-»o4  i 
"    -135 

2373 

4191 

77    627 

Piazzi  XVI.  195  

6-6 

II 

38  59-92 

10-5 

2 

-     27397 

•1418 

-    '0303 

12    II       O-8 

10*5 

6 

6-943 

+     "371 

~   -277 

2374 

4206 

55  1872 

Groombridge  2374  .  . 

6-2 

I 

39    6-08 

8-5 

5 

+     1-2075 

•OI02 

+   -0058 

33  57  25-1 

8-5 

6 

•935 

-     -I69 

-    -083 

2375 

2141 

4203 

64  H45 

18  Draconis  g 

5-0 

II 

393773 

8-5 

6 

+    0*3837 

•0237 

-    -O027 

25    2  58-4 

8-5 

6 

•891 

-     '056 

+  -008 

2376 

4216 

42  2749 

Groombridge  2376  .. 

6-2 

16  41  15-44 

10*5 

6 

+     1-9138 

+      '0042 

-    -OOl6 

47  24  59-7 

10-5 

6 

+  6758 

-     *266 

+  *oi8 

2377 

1529! 

57  1702 

Groombridge  2377  .. 

4-8 

I 

41  42-11 

8-5 

6 

+     1-1214 

'Oil  I 

+    -0072 

32  52  29-6 

8-5 

6 

•722 

-     ''57 

-  -067 

2378 

4198 

77    628 

Groombridge  2378  .. 

77* 

I 

42    4-90 

10-5 

6 

-     2-8905 

•1442 

-    -0085 

ii  56  28-4 

10*5 

6 

•689 

+    "394 

-   -013 

2379 

4201 

77    629 

Groombridge  2379.. 

8-3* 

43  13-04 

10-5 

6 

-     2-8816 

•1418 

-    '0051 

ii  58  40-6 

10*5 

5 

•596 

+    '393 

+  -031 

2380 

2149 

2625* 

46    2220 

52  Herculis  

4'7 

I 

43  4O'87 

8-e 

-f-       I  "7A74 

"0050 

4-    '0031 

43  40  48  *••) 

S-f, 

6 

•CC7 

—       '-J.I 

4-    "OsO 

2381 

4221 

43  2654 

Groombridge  238  1  .. 

*f  / 

6-4 

fj  V  **/ 

16  43  46*72 

•*  "> 
10-6 

6 

/T1/  H 

+   i  -8604 

+   -0045 

-    -0034 

46  14  1  1  -8 

J 

10*6 

6 

jjt 

+  6-549 

••••"-+••+ 

-    -260 

n       ^Ow 
-    -001 

2382 

4204 

78     562 

Groombridge  2382  .. 

6-9 

II 

44  13-09 

10-5 

6 

•    2-9410 

•1428 

+    -0077 

ii  52  51-2 

10*5 

•513 

+   -402 

+  -037 

2383 

4226 

42  2753 

Groombridge  2383  .  . 

6'3 

44  31  -48 

10-5 

6 

+    i  -9226 

•0041 

-    -0082 

47  46  41-8 

10-5 

•488 

-    -268 

-  -078 

2384 

4220 

57  1709 

Piazzi  XVI.  231  

7'o 

4437-38 

12-5 

5 

+    i  "0593 

•0114 

+  -0016 

32  10  31-4 

12-5 

5 

•480 

-    -'49 

+  -034 

2385 

4228 

42  2754 

Groombridge  2385  .. 

7-6 

45    4'22 

10*5 

2 

+    1-9144 

•0041 

-f    "OOI2 

47  35  45-5 

10-5 

2 

•443 

-    -267 

-  -056 

2386 

4219 

63  I304 

Groombridge  2386  .  . 

7-6* 

1645  15-09 

I3-5 

6 

+  0-5056 

+    -0198 

-    -0035 

26  16  47-3 

I3-5 

6 

+  6427 

-    -073 

-    *O2I 

2387 

4222 

63  1307 

Piazzi  XVI.  239  

7'i 

45  4i  "63 

I3-5 

6 

+   0-4878 

•O20I 

-    -0091 

26    8  18-9 

13-5 

6 

•392 

-    -071 

-    -078 

2388 

4217 

74    680 

Groombridge  2388  .. 

6-6 

I 

46  14-95 

11*5 

5 

1-4212 

•0720 

-    -0041 

15  46  117 

11*5 

5 

•345 

+   -194 

-    -005 

2389 

4236 

43  2659 

Groombridge  2389  .  . 

67 

47  32-62 

10-5 

5 

+    i  -8792 

•0042 

+    *0097 

46  50  317 

10*5 

6 

6-236 

-    -263 

+    -324 

2390 

2642* 

60  1713 

Groombridge  2390  .  . 

7'2 

51  27-43 

8-5 

6 

+   07966 

•0141 

+    -0059 

29  19  51*1 

8-5 

6 

5-91  1 

-    -114 

+    -OJ3 

2391 

4229 

77    634 

Groombridge  2391  .. 

6-1 

II 

16  51  43-52 

12-5 

6 

2*8583 

+      '1244 

+    '0182 

12   IO      2*1 

12*5 

6 

+  5-887 

+   '396 

-    -212 

2392 

4249 

42  2774 

Groombridge  2392  .. 

6-4 

51  51*31 

10-5 

6 

+    i  -8865 

•0042 

-     -0027 

47  ii  18-0 

10-5 

6 

•877 

-   -266 

+    -056 

2393 

2646* 

62  1520 

Groombridpe  2393  .. 

7-0 

52  54-03 

io"6 

5 

0-6214 

'0164 

-    -0497 

27  35  46-7 

10*6 

5 

790 

•090 

+    -052 

2394 

4259 

39  3069 

Groombridge  2394..  7-2 

53  42-06 

10-5 

6 

2-0189 

•0038 

-    '0032 

50  37    4'7 

10*5 

6 

•723 

•285 

-    *)09 

2395 

2650* 

62  1521 

Piazzi  XVI.  282  

6-8 

I 

5427-46 

10-6 

5 

0-5892 

•0163 

-    -0013 

27  20  10*8 

10*6 

5 

•660 

•085 

-    -015 

2396 

2l69 

4253 

65  1157 

19  Draconis  h1 

4'Q 

II 

16  55    0*56 

8*c 

6 

4-      0*2633 

+      *O2I7 

4-    '0400 

24  34  25-8 

8'5 

6 

+  5-612 

-    -040 

-    -051 

2397 

2170 

2653* 

65  1159 

20  Draconis  h? 

t  y 

I 

55  30*68 

u  j 

9'C 

6 

"JJ 
4-     O*274I 

'O2I4 

-    '0072 

24  40  14*2 

9*5 

6 

•571 

-    -041 

-    -028 

2398 

4243 

75    605 

Groombridge  2398  .. 

7-6 

II 

553I-29 

J 

10-5 

5 

T^         **    *•  1  *f  * 
-          I  ^633 

•O8l6 

-    *0068 

14  18  56*3 

10-5 

5 

•570 

+   -272 

-    *O28 

2399 

4264 

56  1934 

Piazzi  XVI.  291  

6-0 

II 

55  53-14 

8*5 

6 

+          I-0940 

•0098 

-    '0051 

33     i  437 

8-5 

6 

•539 

-    -156 

-    *OI9 

2400 

4248 

73    748 

Groombridge  2400  .. 

8-5t 

55  53'46 

n-6 

3 

-          K299I 

•0589 

+    -0026 

16  23  25-5 

1  1  -6 

2 

•539 

+   -179 

-    -005 

2366.  It  is  assumed  that  Groombridge  observed  the  principal  star  of  the  close  double  2  2078  :  components  5-0  and  6-0. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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tion 
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Annual 
Proper 
Motion. 

0    S 

»SS 

0 

a 

1 

S3 

£ 

O 

h     m    s 

t 

8 

a 

O           '         H 

H 

-/ 

n 

2401 

4256 

67    977 

Groombridge  2401  .. 

67 

I 

16  55  55-82 

'3'5 

6 

-    0-0741 

+       -0279 

-    -0019 

22  13  45  '5 

I3-5 

6 

+     5'535 

+   '007 

+  -oio 

2402 

4254 

70    906 

Groombridge  2402  .. 

7-0 

I 

56  18-27 

10-6 

5 

0-6137 

•0397 

-    '0023 

19  14  19*3 

io'6 

5 

•504 

•083 

+   -085 

2403 

4261 

67     978 

Groombridge  2403  .. 

8-9* 

56  58-83 

I3-5 

2 

0-0688 

•0273 

+   -0072* 

22    17   25-2 

«3'5 

2 

•488 

•007 

-    -072 

2404 

4255 

73    749 

Groombridge  2404  .  . 

8'2t 

5724-43 

11-5 

4 

1-1975 

•0547 

-  -oo84» 

16  47  "5'3 

11*5 

4 

•4II 

•165 

-  -004 

2405 

4260 

74    690 

Groombridge  2405  .. 

77t 

II 

58  30-89 

12-5 

4 

1-6049 

•0658 

-  -0028 

15  25    0-4 

12*5 

4 

•317 

•223 

+  -016 

2406 

4258 

75    608 

Groombridge  2406  .. 

6-8 

I 

16  58  56-13 

10-5 

6 

1-9850 

+       -0780 

+   *OI2I 

14  18  50-8 

10*5 

6 

+     5-282 

+   -277 

+  -032 

2407 

4272    69    88  1 

Groombridge  2407  .  . 

8-5* 

59  IS'00 

I3-5 

2 

-    o-3373 

•0318 

+    '0069 

20  44  21  -o 

I3-5 

2 

•258 

+   -045 

+  -064 

2408 

2673* 

44  2652 

Piazzi  XVI.  307  

6'3 

I 

59  18-19 

10-5 

6 

+    1-8213 

•0044 

-    -0018 

45  55  25-4 

10-5 

6 

•251 

-    -259 

-  -004 

2409 

4267 

74    692 

Groombridge  2409  .  . 

8-7t 

165955-00 

12-5 

2 

-    1-7052 

•0676 

+    '0042 

15    7  55'5 

12*5 

2 

•199 

+    -238 

-  -034 

2410 

4268 

74    693 

Groombridge  2410  .. 

8-it 

17   o  3-01 

12-5 

4 

-•    1-6712 

•0665 

+    -0048 

15  14  15-0 

12*5 

4 

•188 

+   -233 

+  -041 

2411 

2662* 

73    75' 

Groom  bridge  24  u  .. 

6-2 

I 

17   o   7-26 

11-5 

5 

i  -2658 

+       -0543 

+    -OO24 

16  35  19-6 

11*5 

7 

+   5-182 

+   "176 

+  -019 

2412 

4277    69    884 

Groombridge  24  1  2  .. 

6-4 

II 

o   8-55 

«3'5 

6 

-    0-3779 

•0323 

+    -OOO6 

20  32    8-8 

'3'5 

6 

•179 

+   -051 

+  -045 

2413 

4274 

74    695 

Groombridge  2413  .. 

7-2 

II 

i  11-38 

12-5 

5 

-    1*6144 

•0634 

-t-    -0089 

15  25  58-5 

12*5 

5 

•092 

+    -225 

+  -102 

2414   .    217? 

2678* 

54  1857 

4-9 

II 

i  24-30 

8-1 

+       I"24IQ 

'OO7Q 

-    "0077 

35  16  31-4 

8-7 

13 

"°73 

-    -178 

-   -075 

2415 

4289 

40  3103 

Groombridge  2415  .. 

I 

~«f   J7 
I    35-16 

8-5 

4 

--t  i   f 
+       I-955I 

wy  -y 

•0038 

-    '0030 

49  13  46-9 

8-5 

5 

•058 

-    -278 

+  -014 

2416 

4283 

61   1636 

Groombridge  2416  .. 

7-6* 

I?        I    55-21 

I3-5 

4 

+      0-6923 

+      -0136 

+    -0023 

28  33  25-3 

'3'5 

4 

+  5-030 

-     -IOO 

-  -029 

2417 

4290 

61   1637 

Groombridge  2417  .. 

8-5* 

4  11-88 

13-S 

2 

+      0-6752 

•0133 

+    -0006 

28  26  44-5 

•3'5 

2 

4-837 

-    -098 

-  -039 

2418 

4282 

73     754 

Groombridge  2418  .. 

7'5 

425-48 

10-5 

6 

I  '2996 

•O5I2 

+   -0007 

16  32  32-8 

10-8 

9 

•818 

+    -182 

+  -017 

2419 

4278 

77    641 

Groombridge  2419  .  . 

67 

I 

5  21-90 

12-5 

4 

3-O021 

•1049 

-    -0079 

«2      4    39'9 

12-5 

5  '        '737 

+   -423 

-  -°35 

2420 

4285 

73    755 

Groombridge  2420  .  . 

77 

5  22-65 

10-5 

6 

-       I-336I 

'0516 

+  -oooi 

16  25  42-8 

10-8 

9         735 

+   -187 

+  -007 

2421 

4301 

41  2804 

Groombridge  2421  .. 

6-9 

17    5  48-32 

10-5 

6 

-1-       1-90I8 

+      -0039 

-    'OOI1 

48      2      7-4 

10-5 

6  +  4-700 

-    -272 

+  -oio 

2422 

22OI 

4262 

82    498 

22  Ursse  Minoris....< 

4'4 

II 

55I-98 

7'i 

5 

-      6-5832 

•2829 

+  '0096 

7  40  12-7 

7-i 

26          -694 

+  ••931 

•ooo 

2423 

4298 

61  1640 

Piazzi  XVII.  30  

67 

II 

5  55-38 

13-S 

6 

+      0-6863 

•0128 

-   '0029 

28  36    4-0 

"3"5 

6 

•690 

-   -100 

-  -049 

2424 

4286 

75    612 

Groombridge  2424  .. 

6-9 

II 

6  24-08 

10-6 

6 

«-9543 

•0679 

+  -0109 

14  30  47-9 

10-6 

6 

•649 

+  -275 

+  -060 

2425 

43°5 

43  2702 

Groombridge  2425  .  . 

7'3 

63668 

10-5 

6 

+       I-8l62 

•004! 

+  -0019 

46      2   27-8 

10-5 

6 

"630 

-  -260 

-  -187 

2426 

43°9 

39  3091 

Groombridge  2426  .. 

7-2 

17    7    4-92 

u-6 

5 

+      2-OO87 

+      -0035 

-  -0001 

50  47  10-6 

u-6 

5 

+  4'59« 

-  -287 

+  -019 

2427 

4291 

75    6l3 

Groombridge  2427  .. 

6-1 

I 

744-40 

10*6 

6 

-       I-9859 

'0671 

+  -0013 

14  26  43-4 

10*6 

6 

'535 

+  -280 

+  -066* 

2428 

2193 

4302 

65  1170 

22  Dracouis  £ 

3'2 

I 

815-51 

6*8 

6 

+      0-I505 

•0195 

-  -0007 

24    3    2-9 

9'9 

49 

•490    -   "024 

-  -025 

2429 

4295 

77    642 

Groombridge  2429  .  . 

77* 

94579 

12*5 

3 

-      2-9996 

•0968 

-  -0237 

12    8    6-0 

12*5 

3 

•362 

+  -425 

-  '016 

2430 

4320 

63  1336 

Piazzi  XVII.  61  

5'5 

I 

1055-50 

9*6 

5 

+      0-4960 

•0142 

+  -0013 

26  54  257 

97 

6 

•263 

-  -073 

-    -055 

2431 

4332 

38  2910 

Groombridge  2431  .. 

6-1 

II 

17  12    o'86 

10-5 

7 

+      2'OII2 

+      -0034 

-    -OOI2 

So  59  «3'4 

10-5 

7 

+  4-169 

-  -289 

-  -068 

2432 

4333 

60  1742 

Groombridge  2432  .  . 

67 

II 

1346-94 

10-5 

5 

07153 

•01  1  2 

+    -0004 

29    4  52-3 

10-5 

5 

4-018 

•104 

-  '°35 

2433 

4335 

60  1743   Groombridge  2433  •  • 

6-6 

II 

14  12-09 

10-5 

5 

0*7186           *oii  I 

-    -0064 

29    7  29-5 

105 

5 

3-982 

•105 

*ooo 

2434 

2203 

i589t 

46  2293 

74  Herculis  

5'9 

'4  59-59 

8-6 

6 

I  -6921                -0044 

-    -0044 

43  34     «'8 

8-6 

6 

•914 

•244 

-  -049 

-435 

4341 

40  3136   Groombridge  2435  .. 

57 

II 

15  29-83 

10-5 

7 

1-9634                -0035 

+    -0014 

49  49  54-8 

10-5 

7 

•871 

•283 

+  -073 

2436 

435« 

38  2928   Groombridge  2436  .  . 

6-5 

II 

17  17  38-98 

10-5 

6 

+     2-OI56      +      -0033 

-  -0014 

51  14  2i'6 

10-5 

6 

+  3-686 

-   -291 

-  -040 

2437 

4340 

71     !>35   Groombridge  2437  .. 

6-8 

19  12-94 

lO'O 

7 

0-9765              -0325 

-  '0025 

18    o  48-1 

10-0 

7 

•551 

+  -138 

•ooo 

2438 

4349 

70    925   Groombridge  2438  .  . 

7-0 

I 

21  15-69 

10*5 

7 

-      07510              -0274 

-  -0031 

19   I  47-0 

10*5 

7 

"374 

+   -106 

-  -005 

2439 

4353 

69    910  Groombridge  2439  . 

7'i 

21  41-08 

10*5 

6 

-      0-5391               -0240 

-    -OO22 

20    3  57-0 

10-5 

6 

•338 

+   -076 

+    '021 

2440 

221  1 

2746* 

482517   77  Herculia  ^x 

6-1 

I 

21  42*47 

8*6 

+      1  '5844 

'0044     —  *ooo8 

.11    \&.    W4 

8-6 

6 

"1*6 

—   "230 

' 

+    'OI2 

*T*      J*f     J        ^ 

2414.   1'his  is  a  close  double  and  forms  the  pair  2  2130  :  components  5-0  and  5-1.     It  is  assumed  that  Groombridge  observed  the  mean. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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£O 

e  ! 

No. 

i^> 

3  """ 

in  Greenwi 
latalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

V 

•a 

3 

I 

of  Spectru 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

!^W 

w 
o 

& 

1 

£ 

H 

0 

h    m    • 

s 

g 

B 

o        /      // 

„ 

„ 

a 

2441 

4356 

69   911 

Groombridge  2441  .. 

7'4 

17  22  50-99 

10-5 

6 

0-5498 

+     -0238 

-  "002  i 

20      I    34'3 

10-5 

6 

+   3-237 

+   -077 

-  -024 

2442 

4365 

39  3H7 

Groombridge  2442  .  . 

6-5 

II 

24  19-61 

ii'S 

6 

+      2-OOOO 

•0032 

+  -0005 

50   58      7-0 

11-5 

6 

3-109 

-    -290 

+  '004 

2443 

2221 

4366 

52  2065 

23  Draconis             3 

3'i 

II 

26     8-78 

6-8 

9 

I-3505 

'0052 

-  "0016 

37  33  ii'5 

10-9 

136 

2-952 

•196 

-   -008 

2444 

1605! 

41  2850 

Groombridge  2444  .  . 

5'8 

II 

27      6-03      ,     I2'5 

6 

1-9048 

•0033 

-  -0070 

48  36  56-1 

12-5 

6 

•870 

•276 

+   -074 

2445 

2222 

437° 

55  '944 

24  Draconis      .     .  i*1 

4'9 

I 

28  26-34 

7'5 

3 

1-1567 

"0060 

+  -0196 

34  40  54'5 

7'5 

5 

'754 

•169 

-    -048J 

2446 

2224 

4371 

55  1945 

25  Draconis  v- 

5-0 

I 

17  28  31-76 

7'5 

3 

+       I-I574 

+     "0060 

+  '0184 

34  41   36*7 

7'5 

5 

+   2-746 

-    -169 

-   -047  1 

2447 

4383 

48  2541 

PiazziXVII.  189.... 

7'6 

31   33-97 

10-5 

2 

I  -5667 

•0041 

+  -0075 

41  24  547 

10-5 

2 

•482 

•228 

+    159  j 

2448 

2227 

4384 

48  2542 

82  Herculis        .     y 

5-6 

31   40-14 

10-5 

7 

1-5604 

•0041 

-  -0003 

41   17  55'2 

10-5 

7 

'474 

•227 

-    067 

2449 

4388 

42  2888 

Groombridge  2449.. 

8-0 

31    51-96 

11-5 

4 

1-8355 

•0033 

-  -0031 

47     3     I'2 

11-5 

4 

'457 

•267 

015 

2450 

439° 

43  2777 

Groombridge  2450  .  . 

7-1 

I 

32  20-47 

10-6 

6 

+       I-80I7 

•0034 

+  -0005 

46  17     87 

10-6 

6 

•416 

-    -262 

+    °43  1 

2451 

2234 

4378 

68    938 

27  Draconis  ./ 

5"2 

II 

I?   3244-52 

8-5 

2 

-      0-2582 

+     '0152 

+  -0007 

21  44  40-4 

8-6 

6 

+   2-379 

+   "036 

-   '132  1 

2452 

2778* 

61   1678 

V3 

II 

33     2'^7 

q-6 

c 

+      O'57IO 

•0086 

+    "O33I 

27    ^8   41*6 

Q-6 

6 

"3<!4 

-    -084 

+    XOQ  1 

2453 

4387 

62  1559 

PiazziXVII.  206.... 

j  j 

jj     "  jl 
33  32  '99 

y  w 
lO'O 

j 

7 

0-5105 

•0090 

JJ 

-    -0068 

/    j      *t*  w 
27   25    I2-I 

•y    v 

IO'O 

7 

JJ^ 
•310 

Wtf. 

•075 

'      j^y  I 
+  -oio  I 

2454 

4397 

44  2745 

Groombridge  2454  .  . 

77 

I 

33  5174 

10-6 

6 

17832 

•0035 

-    -0039 

45  53  35'5 

10-6 

6 

•283 

•260 

-  045  j 

2455 

2233 

4398 

46  2349 

85  Herculis  ,    .         i 

3-6 

I 

34    6-48 

7-6 

3 

+      I  -6896 

•0036 

-    -OO2I 

43  53  12-5 

ii-3 

23 

•262 

-   -246 

-    -002  1 

2456 

2763* 

80     544 

Groombridge  2456  .. 

5'9 

II 

17  34    9-11 

7'6 

5 

-      4-6940 

+     -0862 

+    '0117 

9  42  40*2 

7-6 

5 

+    2-258 

+  -679 

-     006  j 

2457 

4401 

43  2781 

Groombridge  2457  .. 

67 

II 

34  5277 

10-5 

6 

+       I  -8065 

•0033     +  -0059 

46  25  48-0 

10-5 

6 

•194 

-  -263 

-  •°63  1 

2458 

4403 

41  2882 

Groombridge  2458  .  . 

7"o 

I 

35  15-52 

u-6 

5 

+     1-8842 

•0031 

-    '0023 

48  14  42-9 

11-6 

5 

2-I62 

-  -274 

-    -003  j 

2459 

4405 

44  275? 

Groombridge  2459  .  . 

6-4 

II 

3727-89 

10-5 

6 

+       I  -7780 

•0033 

-    -0035 

45  49  36-4 

10-5 

6 

1-969 

•259 

054 

2460 

224O 

4393 

74    717 

29  Draconis   .. 

7'i 

II 

vi  i;8'o2 

q-6 

c 

I  '677  I 

*O262 

—    'OIQI 

I  C     -3Q    3Q'2 

9-6 

6 

'926 

+    -242 

•    "O4.I    1 

2461 

2238 

4402 

68     949 

28  Draconis  & 

4'9 

II 

j/  j*-*  u-* 

17  38  4-47 

y  w 

67 

9 

9 

1     W/  /  i 

-    0-3690 

+     -0137 

**••  y  * 

+  -0029 

j   jy   jy 

21     9  19-6 

16 

+     1-916 

+  -052 

-  '333  1 

2462 

4407 

40  3206 

Groombridge  2462  .  . 

7-8* 

38  33-93 

u-6 

3 

+    1  -9480 

•0029 

+  -oooi 

49  51   19-2 

n-6 

3 

•873 

-  -284 

+  '024  1 

2463 

4408 

39  3213 

Groombridge  2463  .  . 

7-9* 

38  51  -03 

io"6 

3 

1-9898 

•0029 

-   '0030 

So  55  27-6 

10-6 

3 

•849 

•290 

+  -029  1 

2464 

4411 

S8  2997 

Groombridge  2464  .  . 

67 

II 

39  34  '44 

io'6 

7 

1-9938 

•0029 

-  -0008 

51       2    14-3 

10-6 

7 

•786 

•291 

+  -031  j 

2465 

4412 

39  3219 

Groombridge  2465  .  . 

6-6 

II 

3942-28 

10-5 

6 

I  -9768 

•0029 

+  -0014 

5°  35  57-3 

10-5 

6 

'775 

•288 

009! 

2466 

4420 

40  3214 

PiazziXVII.  262.... 

7'5 

II 

I74M779 

11-5 

5 

+  1-9507 

+     -0029 

-    "OO22 

49  57  21-8 

ii'S 

5 

+     1-591 

-  -284 

-    "3  j 

2467 

44i8 

47  2537 

Groombridge  2467  .  . 

6-4 

I 

42    2-53 

12-5 

5 

1-6067 

•0034 

-    -0027 

42  19    07 

12-5 

5 

•570 

•235 

-  -004  1 

2468 

4422 

39  3233 

Groombridge  2468  .. 

8-5* 

42  12-73 

1  1  -6 

2 

1-9553 

•0028 

+    'OOO5 

50    4  40-2 

u-6 

2 

'555 

•285 

+  -014  j 

2469 

4421 

44  2772 

Groombridge  2469  ..  7*8 

II 

42  24-04 

10-6 

5 

17755 

•0031 

-    '0023 

45  49  35'2 

10-6 

5 

'539 

-259 

-   -044  1 

2470 

4423 

47  2541 

Groombridge  2470..  7-1 

II 

42  53'32 

12-5 

5 

1-6079 

•0034 

-    '0003 

42  20  51-4 

12-5 

5 

"497 

•235 

+  -on  1 

2471 

4426 

42  2929 

Groombridge  247  1  .. 

7'9 

II 

17  44    3-20 

12-6 

4 

+   1-8691 

+     -0029 

-    'OO2I 

47  58  58-1 

I2'6 

4 

+    1-395 

-  -273 

+    039  1 

2472 

2243 

2819*  <;o  2468 

30  Draconis  

5"! 

I 

AA    72*47 

9-6 

6 

I  '4332 

'0036 

-    -0063 

39  10    9-4 

9'6 

6 

-352 

•209 

-   '207  1 

2473 

4429 

40  3225 

PiazziXVII.  280.... 

6-5 

II 

*rr  3      *T/ 

45    4*19 

•y   v/ 

10-5 

5 

*  ^J  J 

I    '9462 

WJU 

•0027 

-    -0028 

49  S2  24-8 

10-5 

5 

•306 

•284 

-   -oi3  1 

2474 

2244 

4428 

48    2<8l 

88  Herculis      ...     z 

6-6 

I 

AC       C'Cd. 

io'8 

ii 

+       I'CftC'l 

'OO34 

-    -OOI7 

41  32  56-7 

107 

12 

"3°4 

-    -229 

-  -003  1 

2475 

2251 

4415  .72    804 

31  DraconiaXist  Star)  ^1 

4'ot 

II 

*rj      j  J-H 

45  20-57 

7-6 

2 

*   J^JJ 

-  1-0953 

"vjt 

•0147 

+    -0023 

17  45  40-4 

77 

5 

•282 

+0-158 

+  -278 

2476 

4386    83    512 

Groombridge  2476  -. 

7'5 

II 

174521-12 

7-6 

5 

-  8-5702 

+  -1173 

+   -0365 

6  32  23-5 

7-6 

7 

+  1-281 

+  1  -246 

•160  1 

2477 

2252 

4416    72    805 

31  Dracouis(2iid  Starty2 

5'2t 

II 

45  22-22 

7-6 

2 

—       I  '0975 

•0146 

+    -0067 

17  45    97 

77 

4 

•279 

+0-159 

+    295  j 

2478 

4430    48  2584 

PiazziXVII.  288....  8'i* 

45  49'37 

ii'S 

3 

-J-       I  "5649 

•0033 

-    '0004 

41  S2  57-3 

ii'S 

3 

"240 

-    -229 

-    028 

2479 

2245 

4432    40  3228 

Bradley  2245  6'I 

II 

AC    C^I-lX 

lO'l 

6 

I  "Q4<)8 

•0027 

-    '0029 

49  58  10-7 

10-5 

6 

-233 

•285 

-  -047 

2480 

4433    42  2940 

Groombridge  2480..  77 

1 

*TJ    J^    •** 
46    2I'O4 

"-»  J 

12-5 

5 

*   y'ry 

i  -8301 

•0028 

-    -0005 

47     5  33'4 

12-5 

5 

•194 

•267 

+  -019  j 
1 

1 

2458.  This  star  is  a  close  double  and  forms  the  pair  2  2203  :  components  7-8  and  7-5. 

2475,  2477.  These  stars  form  the  pair  S  2241  :  components  4-0  and  5-2. 

i  KOM  OBSERVATIONS  MADK  BY  STEPHEN  GKOOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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tt 

ta 

Type  of  Spectrum.  1 

Mean  K.A. 
1810-0. 

Mean 
Date 
8oo-f 

No. 
of 

Annual    ; 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
800+ 

No. 
of 
Dbs. 

Annual 
Pre- 
cession 
1  810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

0 

h    m    s 

1 

a 

8 

0           /        /' 

u 

tt 

„ 

2481 

4434 

46  2379 

Groombridge  2481  .. 

6-8 

II       174645-44 

11-6 

5  +     1-6544 

+      -0030 

+     -0041 

43  «8    3-8 

II  -6 

5 

+    I'I59 

-    -242 

+  '124 

2482 

4435 

46  2380 

Groombridge  2482  .. 

7-6* 

46  56  51 

n-6 

4         i  -6628 

•0030 

+    -0002 

43  28  25-1 

n-6 

4 

-'43 

•243 

+  '051 

4437 

42  2941 

Groombridge  2483  .. 

7-6' 

I 

•47    3'6l 

12-6 

5         1-8579 

•0028 

-    -0026 

47  44  29-2 

I2'6 

5 

•131 

•271 

-  -007 

24*4 

2248 

4439     10  1211 

90  Herculis  / 

5'° 

II 

47    7-26 

10-5 

6         1-9486 

•0027 

+    -0004 

49  S6  57-3 

10-5 

6 

•128 

•285 

-  -043 

**f*"T 

2485 

444' 

42  2951 

Groombridge  2485  .. 

7« 

II 

48  11-61 

12-5 

3         "-8391 

•O027 

-    -OOO5 

47  >8  437 

12-5 

3 

1-032 

•269 

-  -009 

2486 

4444 

45  2620 

Piazzi  XVII.  306.... 

8-0* 

II 

«7  49  «4-37 

IO'6 

2  +    1-7073 

+      -0030 

+    -0045 

44  24  35  '6 

io'6 

2 

-r    0-942 

-   -249 

-  '022 

2487 

4445 

45  2621 

Jroombriilge  2487  .. 

8-0* 

II 

49  '6-53 

10-6 

*         17232 

'0029 

-    -OOI3 

44  44  47'5 

lo"6 

2 

"939 

•252 

-  -018 

1488 

2263 

4446 

56  2033 

32  Draconis  £ 

3'9 

II 

50  14-91 

6-9 

4         i  -0209 

•0039 

+    -0117 

33    5  38-5 

12-3 

72 

•853 

•150 

-  -077 

24S9 

4449 

51  2281 

Groombridge  2489  .. 

7-9* 

5047-00 

n-6 

2            1-3894 

•0032 

-  -ooio 

38  28  15-2 

H-6 

2 

•808 

•203 

-  -013 

2490 

45  2626 

Piazzi  XVII.  327.... 

6-8 

I 

51  13-20 

lO'O 

7 

17340 

•0028 

-  -ooio 

44  59    4'4 

9'9 

6 

768 

•253 

-1   -006 

2491 

45  2627 

Jroombridge  2491  .. 

6-2 

II 

1751  2170 

10-6 

6 

+     17168 

+      -OO28 

-  -0003 

44  37  127 

10-6 

6 

+  0755 

-    -251 

+  -033 

2492 

226? 

445:4 

51  2282 

33  Draconis  y 

2._ 

II                C.2  1  1  -04 

6'9 

26 

1-3897 

•0037 

-  -ooio 

38  29    2-8 

10-6 

194 

•683 

•203 

+  -019 

2493 

tt  ji 
4456 

43  2851 

Groombridge  2493  .. 

6-9 

I 

52  13-29 

10-5 

6 

1-8053 

•OO27 

-  -0010 

46  33  38-I 

10-5 

6 

•68  1 

•264 

-  -oio 

2494 

4462 

45  2635 

Groombridge  2494  .  . 

6'3 

I 

53  26-70 

11-5 

6         17111 

•0028 

+  -0009 

44  30  27-3 

11-5 

6 

•575 

•250 

-   -029 

2495 

4466 

49  2716 

Groombiidge2495.. 

7-9* 

54  ii-oo 

n-6 

3         1-5180 

•O029 

+  -0006 

40  43  24-0 

11-6 

3 

•509 

•222 

+  -005 

2496 

4468 

45  2638 

Piazzi  XVII.  353.... 

6-0 

II 

17  5431-00 

11-5 

6  -f    17098 

+      -0027 

-  -0017 

44  29    2-4 

11-5 

6 

+  0-480 

-     -250 

+  -041 

2497 

4475 

45  2643 

Groombridge  2497  .. 

7'4 

I 

55  40-53 

11-5 

3         I7'7I 

'0026       -    "0004 

44  38  31-6 

1  1  '5 

3 

"379 

•251 

-  -016 

2498 

4479 

43  2869 

Groombridge  2498  .  . 

87* 

56  36-92 

13-6 

3 

17803 

•OO26 

+  -0008 

46    o  51-5 

"3-6 

3 

•296 

•260 

+  '038 

2499 

4480 

43  2870 

Groombridge  2499.. 

7'5 

II 

564539 

10-5 

6 

1-8122 

•0025 

+  -0037 

46  43  49'9 

10-5 

6 

•284 

•265 

-  -oio 

2500 

448i 

44  2812 

Groombridge  2500  .  . 

7'2 

II 

56  55-18 

13-6 

5 

+     I  -7689 

•O026 

-  -0047 

45  45  42-2 

13-6 

6 

•270 

-     -258 

+  -049 

2^01 

2287 

44  55 

76     667 

35  Draconis  

5'i 

II 

17  57  57-69 

8-6 

6 

27116 

+      -0048 

+  -0209 

'3    i  >4'5 

8-6 

6 

+  0-178 

+    -395 

-  -230 

"j  * 
2502 

t*tj  j 
2869* 

48  2627 

Groombridge  2502  .. 

6-1 

I 

58  11-27 

8-6 

6 

+     1-5616 

•OO27 

+  -0032 

41    32   22'2 

8-6 

6 

•159 

-     -228 

-  -003 

2503 

44-s7     42  2995 

Groombridge  2503  . 

7-5* 

II 

58  22-50 

10-6 

2 

+     1-8632 

"0024 

+  -0013 

47  54  42-5 

IO"6 

2 

•142 

-     -272 

-  -023* 

2285 

4472 

72    818 

34  Draconis  i|r 

c-6 

II 

58  29-18 

7'7          4 

-     I  '0496 

"0023 

+  -0023 

17  58  48-2 

77 

5 

•"32 

+    -153 

+  -007 

2505 

*         J 

4490 

40  3276 

Groombridge  2505.. 

J 

6-6 

II 

J          s 

58  32-61 

/    /               ^ 

10-5        6 

+     1-9459 

•OO24 

+  -0031 

49  55  28-4 

10-5 

6 

•127 

-     -284 

-  -017 

2506 

4489 

42  2996 

Piazzi  XVII.  379.... 

7'5 

II 

17  5841-58 

9-6        6 

+     '  '8303 

+      -0024 

+    -OO20 

47     8  4«-3 

9-6 

6 

+•  0-114 

-     -267 

+  -009 

2507 

4492 

42  2998 

Piazzi  XVII.  384.... 

7-2 

I 

59    i'5o 

9-6        6 

I  -8262 

•0023 

-   '0016 

47     3    6-2 

9-6 

6 

•085 

•267 

-  -ooi 

2508 

41  2968 

Groombridge  2508  .. 

6'4 

I 

59    5'6i 

10-6       6 

1-8698 

•0023 

-  -0039 

48    4    7-0 

10-6 

6 

•079 

•273 

-  -Ill 

2509 

1  4497 

S8  3°75 

Groombridge  2509  .. 

7-5* 

593«-65 

H7        3 

I  -9886 

•0023 

+  -0032 

51     o  48-0 

11-7 

3 

•041 

•290 

+  -027 

2510 

4495 

48  2635 

Groombridge  25  10.. 

7-8* 

I 

i?  59  56-59 

12-6 

4 

1-5792 

•OO25 

-  -0023 

41  52  30-9 

12-6 

4 

+     -005 

•231 

+  -008 

2511 

4498 

48  2636 

Groombridge  251  1 

8-6* 

18   o   9-69 

12-6 

i 

+     I-5772 

-)-      -OO26 

-    -OOI2 

41    50    I2'I 

12-6 

i 

-  0-015 

-     -230 

+  -008 

2512 

4500 

40  3286 

Groombridge  2512  .. 

7-0 

I 

o  22-52 

I0'5        5 

'•935' 

•OO24 

+    -0005 

49  39  «7'9 

10-5 

5 

"°34 

•282 

-  -008 

2513 

4499 

49  2727 

Groombridge  2513  .. 

7'4 

II 

o  39-07 

I2-O 

7 

1-5146            -0027 

+    -0006 

40  40    I2'I 

I2'O 

7 

•057 

•221 

+  -ooi 

2514 

2880" 

43  2890 

Groombridge  2514  .. 

7-9' 

I  4-55 

12-6 

3 

1-8048 

•OO24 

-     -OOO7 

46  33  54-o 

12-6 

"i 

•095 

•263 

+  -061 

2515 

45°5 

49  2728 

Groombridge  2515.. 

77 

11 

I  20-07 

12-0 

6 

1-5081 

•0025 

+   -OOI4 

4°  33    67 

I2'O 

E 

•117 

•22O 

-  -019 

2516 

4506 

49  2729 

Groombridge  2516. 

77* 

11 

18    i  22-30 

12'O 

5 

+     '  '5050 

+      -0025 

+   -0042 

40  29  447 

I2'0 

5 

-    O'I2O 

-    -22O 

+  "034 

2517 

2882' 

43  2892 

Groombridge  25  1  7  . 

5-2 

II 

1  45-50 

12*6 

6 

1-8045 

•0024 

+   -0007 

46  33  23-6 

12-6 

6 

•'55 

•263 

+  '050 

25  is 

4508 

49  2732 

Groombridge  2518. 

6-3 

I 

221-75 

1I'5 

5 

1  -4949 

•OO24 

+    -OO2O 

40  18  44-6 

ii  -5 

5 

•207 

•218 

-    -006 

2519 

4510 

39  3330 

Groombridge25i9. 

S'3* 

2  25-12 

117 

3 

1-9866 

•0023 

+    '0006 

50  57  41-8 

117 

3 

•212 

•290 

-  -009 

2520 

4511 

44  2829 

Grooinbridge  2520  . 

6-7      II 

243-66 

10-5 

5 

17758 

•OO24 

+    -OOl6 

45  54  52'6 

10-5 

5 

•239 

"259 

-  -031 

2490,  2491,  2508.  The  proiier  motions  have  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900, 

2500.  This  star  is  a  close  double,  and  forms  the  pair  ft  1127. 
2512.  This  star  is  a  close  double,  and  forms  the  pair  3  2282  :  components  7-2  and  8'2.     It  has  been  assumed  that  Groombridge  observed  the  mean. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


"M     • 

0 

£ 

No. 

!| 

II 

^3 

rt  la 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

agnitude. 

of  Spectri 

Mean  R.A. 
1810-0. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1  810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

few 

'    O 
6 

fe 

" 

& 

>i 

O 

h    m    s 

s 

a 

a 

O           1        f 

„ 

„ 

2521 

45'3 

43  2897 

Groombridge  2521  .. 

7-8* 

II 

18    3  11-09 

12-6 

4 

+    I  -8006 

+      -0023 

-    -OO05 

46  27  59-5 

12-6 

4 

-   0-279 

•263 

-   -020  1 

2522 

4516 

39  3339 

Groombridge  2522  .. 

8-3* 

I 

3  59-79 

117 

3 

I  -9865          -0023 

-    -O027 

50  57  23-7 

117 

3 

•350 

•290 

+    023 

2523 

45H 

56  2068 

Groombridge  2523.. 

8-4* 

4  1279 

9'7 

5 

I  -0300            -0023 

+   -0035 

33  !3  437 

97 

5 

•369 

•150 

076 

2524 

4520 

38  3100 

Groombridge  2524  .. 

7-2" 

I 

4  35-66 

117 

5 

I-99I2                "OO22 

+    'OO2O 

51    4  29-6 

11*7 

5 

'403 

•290 

015  j 

2525 

4521 

39  3343 

Groombridge  2525  .. 

6-8 

I 

4  55-49 

11*7 

5 

I  '9858              -OO22 

-    '0017 

50   56    I2'I 

11-7 

5 

-430 

•290 

+    -002  1 

2526 

4518 

57  1840 

Groombridge  2526  .  . 

7'4 

18    541-61 

10-6 

6 

+      0-9359 

+       -O02I 

"    "0053 

32    3  1  1  -5 

10-6 

6 

-  0-499 

-    -137 

-  -ooi  1 

2527 

2896* 

54  1950 

Grooinbridge  2527  .. 

6-0 

II 

6  38-02 

8-6 

6 

1-2152 

•OO2I 

+    "0145 

35  45  57-9 

8-6 

6 

•580 

•177 

-  250 

2528 

4524 

56  2072 

Groombridge  2528  .. 

7'5 

6  38-93 

9'7 

5 

I-O72I 

•OOI9 

+    -0019 

33  46  24-7 

97 

5 

•582 

•156 

-  -041  1 

2529 

4527 

41  3011 

Groombridge  2529  .  . 

6-2     II 

6  40-54 

11*5 

6 

I  -9047 

•OO22 

-  -ooii 

48  53  43'6 

11-5 

6 

•583 

•278 

+  042  1 

2530 

4528 

38  3H3 

Groombridge  2530.. 

5-9      I 

6  44-88 

117 

6 

1-9990 

•OO22 

-  -0026 

51    16  22'O 

117 

6 

•591 

•291 

-  -005  i 

2531 

4529 

49  2750 

Groombridge  2531  .. 

7-8      I 

1  8    7  40-35 

12-6 

3 

+      '"5305 

+      -OO22 

-  -0018 

40  S6  45'5 

12-6 

3 

-   0-671 

•223 

+  -035  1 

2532 

453° 

43  2918 

Groombridge  2532  .. 

77  |  U 

74435 

10-5 

4 

I-8I2I 

+      -OO22 

+    -OO2O 

46  42  55*8 

10-5 

4 

•678 

-    -264 

+  -035  j 

2533 

4539 

42  3°35 

Groombridge  2533  .. 

57      I 

944-46 

11-5 

6 

I-8637 

+       -OO22 

-    *OOI3 

47  53  57'3 

11-5 

6 

•852 

-    -272 

+  -005 

2534 

4517 

75    655 

Groombridge  2534  .  . 

67      I 

948-98 

10-6 

3 

2*1933     -     -°°87 

+    '0013 

14  14  26-7 

10-6 

6 

•859 

+     "3'9      -    "020 

2535 

4540 

45  2684 

Groombridge  2535  .. 

6-3     II 

10    5-24 

10-5 

5 

17277 

+       "OO2O 

-      -0068 

44  5°  377 

10-5 

5 

•882 

-     -252      +    -117 

2536 

4538 

49  2758 

Groombridge  2536  .  . 

6-9 

II 

18  10    5-45 

12-6 

6 

+     i  -5288 

+       -OO20 

-  *ooo8 

40  54  I2'4 

12-6 

6 

-  0-882 

-     -223       -    -074 

2537 

4542 

40  333' 

Groombridge  2537  .. 

8-2* 

10  57-86 

11*6 

2 

1-9425 

•OO2I 

•  -0036 

49  48  35  '9 

n-6 

2 

"959 

•283 

-  -014* 

2538 

2915* 

40  3332 

Groombridge  2538  .  . 

6-2 

II 

n    5-50 

8*6 

7 

1-9152 

•0021 

-  -0169 

49    7  56-0 

8-6 

7 

"971 

•279 

-  -072 

2539 

4541 

56  2080 

Groombridge  2539  .. 

6-4 

II 

ii  21-38 

97 

6 

1-0510 

•0015 

-    -0002 

33  28  24-0 

97 

6 

0-993 

•'53 

-  -035 

2540 

4546 

40  3334 

Groombridge  2540  .. 

7'2 

I 

ii  39-42 

11-5 

5 

1-9410 

•0021 

-    -0012 

49  45  54-6 

"'S 

5 

1-019 

•282 

-     '022 

2541 

4543 

53  2060 

Groombridge  2541  .  . 

7'3 

II 

18  ii  57-28 

10-5 

5 

+    i  -2838 

+       -0017 

-    -0024 

36  46  12-0 

10-5 

5 

-    1-045 

-     "IS? 

-    "049 

2542 

4545 

49  2761 

Groombridge  2542  .. 

7'5 

II 

12     276 

12-6 

4 

1-5333 

+       '0019 

-     -0022 

40    58    22  '5 

I2'6 

4 

•054 

•223 

-     -017 

2-  ,., 

21OO 

2Q17* 

64  1252 

36  Draconis 

CM 

II 

12  48*10 

0-6 

2 

"0004 

+    *O"-27 

2C    7Q    C7'C 

Q'6 

6 

"IIQ 

"042 

—    'Oil 

2544 

j  y 

•™y*  j 

4548 

46  2459 

Groombridge  2544  .  . 

J    •* 

7-0 

II 

12  59-14 

y  u 
u-6 

5 

1-6720 

+       '0020 

"j-"/ 

+    -0047 

j  jy  ji  j 
43  39  48-6 

y 

u-6 

5 

y 
•I36 

•243 

+    "°39 

2545 

4553 

48  2676 

Groombridge  2545  .. 

7-6 

II 

14     2-10 

12-6 

4 

+     i  -5629 

+       -0018 

+    -OOI2 

41  30  45-4 

12-6 

4 

•227 

-     -227 

-    ''35 

2546       2318 

2899* 

79    57° 

6-1 

II 

18  14  12-83 

7'6 

c 

•  68 

-        "0366 

+    -0233 

IO      2    19-6 

7-6 

8 

-    1-244 

+  0-650 

-    "117 

2547       2321 

2901* 

79    57  1 

41  Draconis  

C'Q 

II 

/  w 
7'6 

3 

. 

—       "0360 

+    "0223 

IO      2      8*2 

7-6 

8 

•254 

+  0-651 

-  '"3 

2548 

4507 

83    524 

Groombridge  2548  .. 

j  y 

8-8f 

1451-84 

/  •• 
7-6 

4 

-     8-4993 

^j^y 
"1036 

+    -0102 

6  34  46-0 

77 

6 

•300 

+  I  '237 

-  -036 

2549 

4555 

5i  2357 

Groombridge  2549  .. 

6-2 

II 

15  29-07 

97 

6 

+     i  -4074 

+      -0015 

-    -0033 

38  43  53-3 

9'7 

6 

"354 

-  0-2O5 

+  "041 

2550 

4559 

4i  3035 

Groombridge  2550..  7-8 

15  4977 

12*7 

5 

+     1-9060 

+      -0019 

-  -ooi  i 

48  52  17-5 

127 

5 

•384 

-     -277 

+  -048 

2551 

4561 

42  3065 

Groombridge  2551  ..  8"! 

18  16    5-64 

u-6 

3 

+     1-8614 

+      -0019 

-    "OO2O 

47  47  57  '8 

1  1  -6 

3 

-     1-406 

-     -271 

-  -017 

2552 

4563 

40  3350 

Groombridge  2552  ..  7-8 

II 

16  14-07 

127 

2 

+     i  "9404 

+       "OO2O 

-    "0007* 

49  42  5i'3 

127 

2 

•419 

-     -282 

-  -027 

2553 

4558 

49  2776 

Groombridge  2553  ...  6-5 

II 

16  21-64 

10*6 

6 

+     1*5016 

+     "0016 

-     -OOO4 

40  21  43-9 

10-6 

6 

•431 

-    -218 

-  -025 

2554 

2316 

455- 

68    984 

37  Draconis  

6-2 

II 

16  23-11 

8-6 

5 

-     0-3478 

•0043 

+    "0044 

21   18  50-5 

8-6 

5 

'434 

+  -051 

+  -065 

2555 

2936* 

49  2782 

Groombridge  2555  .. 

5-1 

16  41-19 

8-6 

6 

+     I-5350 

+     -0017 

-    -OOI9 

40  58  lo-o 

8-6 

6          '459 

-  -223 

-  -054 

2556 

4564 

51  2362 

Groombridge  2556  .. 

67 

II 

1817    1-06 

9'7 

4 

+     i"4"5 

+     -0014 

+    -0019 

38  47  11-9 

97 

5  -   1-488 

-  -205 

+  "023 

2557 

4566 

43  2962 

Groombridge  2557  .. 

8-1 

II 

17  11-80 

u-6 

3 

17904 

•0018 

-   -ooio 

46    9  37  "9 

II  -6 

3         '504 

•260 

-  -004 

2558 

4569 

46  2474 

Groombridge  2558  .. 

7'i 

II 

1740-36 

11-5 

6 

1-6774 

•0017 

+    "OO2O 

43  44    6-3 

11-5 

6          -544 

•244 

•075 

2559 

4567 

51  2365 

Groombridge  2559  .. 

67 

I 

I745-63 

10*6 

7 

I-3978 

•0013 

+    -OOI7 

38  32  59-0 

10-7 

6 

•552 

•203 

+  -009 

2560 

2315 

4570 

39  3410 

2  Ly  raj  p 

5-. 

I 

•7  58-51 

10-5 

6 

1-9755 

•0019 

-      "0023 

5°  35  23-3 

10-5 

6          -572 

•287 

+  -015 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

X 

£ 

O 

h    m   > 

, 

, 

a 

0           /        It 

n 

„ 

„ 

2561 

2322 

2933* 

68    989 

38  Draconis  

67 

i 

18  18    •j-w 

9  -6 

6 

—      O'ld.21 

-     'ooso 

—    *OO7O 

21  20    4*7 

9*6        6 

-  r<;82 

+   *o*;o 

+  '091 

2562 

4568 

55  2060 

Groombridge  2562  .  . 

7*8 

J    J 

18    7-51 

y  v 

12-6 

4 

•*  ,yi-*j 
+     I  '  1  644 

+    -0009 

\s*Jj  V 

-    *OO2I 

34  57  44*0 

•y   w               v 

12*6       4 

•585 

j 
-   -169 

-  '004 

2563 

4572 

42  3°74 

Groombridge  2563  .  . 

6-7 

i 

18  18*01 

117 

6 

1*8550 

•0019 

+    *OOI7 

47  37  47  '4 

117        6 

*6oo 

•269 

+  '019 

2564 

4571 

43  2970 

Groombridge  2564  .. 

7'' 

ii 

18  18*73 

11-6 

5 

17922 

•0018 

+    -0035 

46  ii  22*0 

11*6       5 

•601 

•260 

+  '013 

2565 

4574 

54  '979 

Groombridge  2565 

7-6 

19  1878 

10-6 

5 

1*2149 

•0009 

-  -oou 

35  4°  32-9 

10-6        5 

•688 

•176 

-  '032 

2566 

4579 

39  34'4 

Groombridge  2566  .. 

8*i* 

18  19  20-40 

13-6 

4 

+     1-9912 

+     -0019 

+  *ooo7 

5°  58  53  '3 

13*6        4 

-    1-690 

-  -289 

-    *OI2 

2567 

4578 

46  2481 

Groombridge  2567  .. 

8*1" 

i 

1940*17 

1  1  -6 

2 

1-6833 

•0017 

+  -0017 

43  5°    5'6 

1  1  -6           2 

719 

•244 

+  *oo6 

2568 

4584 

39  3419 

Groombridge  2568  .. 

8*3* 

20  24*24 

13-6 

4 

1-9905 

•0018 

+    *OOOI 

50  57  10-3 

IS'6        4 

783 

•289 

-  -031 

2569 

4581 

49  2790 

Groombridge  2569  .. 

7"i 

ii 

2027*54 

12-6 

5 

1*4969 

+    -0013 

-  -0023 

40  14  14*7 

12-6       5 

789 

•217 

+  -069 

2570 

1338 

2952' 

58  1809 

39  Draconis      b 

4-8 

i 

21    8*18 

77 

4 

0*8814 

-       '0002 

-  -0047 

31  18  23-1 

77  i     5 

•847 

•128 

-  -051 

2571 

4588 

45  2716 

Groombridge  2571  .. 

8-4* 

18  21  21*90 

13-6 

3 

+     I  '6940 

+     *ooi6 

-  "0316 

44    2  15-4 

•3-6 

3 

-   1-867 

-   '245 

-  -208 

2572 

4589 

Si  2381 

Groombridge  2572  .. 

8-5* 

21  53*19 

107 

2 

1-3728 

•ooii 

-    0016 

38    5  32-8 

10-7 

2 

•912 

•199 

-  '024* 

2573 

:  4592 

Si  2382 

Groombridge  2573.. 

8-2* 

22  12*28 

10-7 

5 

J'3743 

•ooii 

-  -ooio 

38    6  50-2 

107       5 

•940 

•199 

+    *OIO 

2574 

4595 

45  2722 

Groombridge  2574  .. 

7-8* 

22  28*14 

13-6 

3 

1*6952 

•0015 

+  -0005 

44     2  59-1 

13-6       3 

•963 

•245 

+  '004 

2575 

4597 

43  2984 

Groombridge  2575  .. 

77' 

ii 

22  29*44 

11*5 

4 

'7943 

•0017 

+  -0013 

46  II  25*9 

"'5  |     4 

•964 

•260 

+  '013 

2576 

4598 

44  2905 

Groombridge  2576  .. 

7*6* 

l8  22  35-92 

13-5 

3 

+     17852 

+     -0016 

-  -0005 

45  59    97 

13-5        3 

-    I-975 

-   -258 

+  -025 

2577 

4600 

44  2906 

Groombridge  2577  .. 

77 

ii 

22  40-38 

>3'5 

3 

17796 

•0016 

+    *OOOI 

45  51  39'3 

I3-5  ;     3 

•980 

•258 

+  -005 

2578 

4593 

49  2797 

Groombridge  2578  .. 

8*2* 

ii 

22  41'69 

10  4 

8 

1*5019 

•0013 

+  -0014 

40  18     1-6 

10*4 

8 

1-983 

•217 

-  -085 

2579 

4596 

54  1993 

Groombridge  2579  .. 

7*6 

23  13*25 

12*6 

4 

1*1873 

"0005 

+    *OO2I 

35  '3  57-3 

I2'6 

4 

2*028 

•172 

-  -031 

2580 

4604 

43  2989 

Groombridge  2580.. 

7*6 

ii 

2321-56 

11-5 

5 

+     17947 

+     -0017 

+  -0047 

46  ii  20*9 

11-5 

5 

•040 

-   -260 

•127 

25M 

2334 

4580 

71     889 

43  Draconis  <t> 

4'3 

i 

18  23  28-10 

6-9 

9 

-    0*8443 

•0117 

-  -0018 

18  45  57*9 

8*0 

27 

-  2*051 

+  -123 

-  -°33 

2582 

4602 

53  2089 

Groombridge  2582  .  . 

7'3 

2342-12 

10*5 

5 

+    1*2513 

+     'OOO6 

+    '0021 

36  10    0*0 

10*5 

5 

•070 

-    -181 

+    *O22 

2583 

4607 

45  2728 

Groombridge  2583  .. 

7'5 

ii 

24   0*35 

12-5 

9 

+    17005 

+     -0015 

-  -0036 

44    8  27-8 

12*4 

8 

•096 

-    -246 

+    *007 

2584 

4601 

59  1898 

Groombridge  2584  .. 

7*2 

24    5'77 

I2'6 

6 

+    0*8052 

*OOII 

+  -0005 

30  24  407 

12-6 

6 

•105 

-    -116 

-    *OOI 

25*5 

4605    51  2392 

Groombridge  2585  .  . 

77* 

24  20*22 

10*7 

5 

+    i  -37516 

+    -0009 

•oooo 

38  10  32  5 

10-7 

4 

•125 

-    -'99 

+    -021 

2586 

2337 

4583    72    839 

44  Draconis  ^ 

37 

ii 

18  24  28-00 

67 

7 

1*1844 

•0158 

+  '1190 

17  21     9-4 

7-. 

15 

-   2*137 

+   -172 

+    -380 

25.S7 

4611     40  3394 

Groombridge  2587  .. 

7*0 

24  27-62 

11*6 

5 

+    1*9212 

+    -0017 

-    *OOOI 

49    8  59-9 

11*6        5 

•136 

-    -278 

+    *02  1 

2588 

4613    40  3395 

Groombridge  2588  .  . 

7'8 

24  39-I7 

127 

5 

1*9409 

+     -0017 

+  0015 

49  38    8-9 

127        5 

•«53 

•281 

+    '084 

2589 

4615 

4'  3°75 

Groombridge  2589  .. 

7*2 

24  53'97 

1  1  -6 

5 

1*9163 

•f    -0017 

-  -0032 

49     i  23*4 

1  1  -6 

5 

''75 

•277 

-     -008 

2590 

4606 

59  1899 

Groombridge  2590  .. 

6*4 

ii 

25     5'36 

12-6 

6 

0*8210 

-     -ooi  i 

+  -0049 

30  34  28*1 

12-6 

6 

•191 

•118 

-     '030 

2591 

4616 

4°  3403 

Groombridge  2591  .. 

7-6' 

18  25  24-57 

127 

3 

+    1*9463 

+    -0017 

-  -0025 

49  45  46*5 

127 

3 

-   2*220 

-    -281 

-  '009 

2592 

2336 

4603 

65  1271 

42  Draconis  

;••  i 

ii 

25  26*14 

8*7 

6 

0*161  7 

•f-  *oi  -jS 

24    11    II'Q 

8*7 

6 

*222 

•023 

+  -044 

2593 

4618 

43  3000 

Groombridge  2593  .. 

J 

8-0* 

25  55-28 

0  / 

13-5 

4 

i  -7929 

+     '0016 

-  -0005 

•"•f     JJ     **    7 

46    6  47*8 

w   / 

I3-5 

4 

•263 

•259 

-  -023 

2594 

4619 

45  2732 

Groombridge  2594  .. 

7'3 

26  21*27 

13*0 

8 

i  -7023 

•0014 

+  -0044 

44    8  44-1 

12*8 

9 

•301 

•246 

-  -015 

2595 

4622 

38  3211 

Piazzi  XVIII.  126. 

7'3* 

26  21-64 

1  1  -7 

2 

2*0056 

•0017 

+  -0092 

51   16  18*0 

117 

2 

•302 

•290 

-  '°74* 

2596 

4623 

38  3213 

Piiizxi  XVIII.  127  .. 

6*9 

i  8  26  29-94 

1  1  -7 

2 

+  2*0067 

+     -0017 

+  -oon 

5'   '7  55-5 

117 

2 

-    2*314 

-    '290 

+  *o6o* 

2597 

4624 

45  2736 

Groombridge  2597  .. 

7*0 

26  55*44 

12*8 

9 

17130 

•0014 

-  -0008 

44  21  44-8 

I2'8 

9 

•350 

•247 

+  -005 

2598 

4629 

40  3409 

Groombridge  2598  .. 

7'« 

26  58*89 

127 

5 

1*9410 

•0017 

+  -0033 

49  36  22-7 

12-7 

5 

•356 

•280 

+  -009 

2599 

4628 

43  3005 

Groombridge  2599  .  . 

7*8* 

27    7'68 

13-5 

4 

17910 

•0016 

-  -0006 

46    3    9-8 

13-5 

4 

•369 

•259 

-  *oi  8 

2600 

4627 

45  2738 

Groombridge  2600  .  . 

6*8 

27  14-98 

12-8 

9 

1-6981 

•0013 

+  -0009 

44     2  43-8 

12-8 

9 

'379 

•245 

+  '007 
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Secular 
Varia- 
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iSio'o. 

Annual 
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Motion. 

o 

h    m    s 

s 

8 

s 

0            1        tt 

H 

„ 

„ 

2601 

4630 

52  2232 

Groombridge  2601  .. 

6-4 

I    i    18  27  50-50 

io'6 

7 

+     1-3733 

+       -OOO5 

•oooo 

38      I    22-6 

io'6 

7 

-   2-431 

-    -198 

-   -006 

2602 

4636 

44  2929 

Groombridge  2602  .  . 

8-6* 

28  24-82 

J37 

2 

I  -7704 

+       -0014 

~  -0008* 

45  34  36-9 

137 

2 

•480 

•256 

+   -070 

2603 

4635 

46  2508 

Piazzi  XVIII.  135.. 

6-7 

1 

28  25-73 

127 

S 

I  -6932 

+       -0013 

•oooo 

43  55  28-4 

12-8 

9 

•483 

•244 

+  -009 

2604 

4631 

59  1903 

Groombridge  2604  .. 

8-8* 

2847-27 

12-6 

2 

0-8249 

-        "OOl6 

+    -0021 

30  34  12-8 

12-6 

2 

•512 

•119 

+  -035J 

2605 

4639 

44  2931 

Groombridge  2605  .. 

8-8* 

28  5277 

137 

2 

17760 

+       -0015        -     -0017* 

45  41  40-7 

•37 

I 

•521 

•256 

-  -°4oH 

2606 
2607 
2608 
2609 
2610 

2339 
.234° 

4626 
4642 

4634 
2972* 
4645 

64  1270 
38  3229 
59  1904 

56  2113 
40  3423 

Groombridge  2606  .. 
Bradley  2339  

8'2« 

6-9 
77* 

7-6 

II 

18  28  59-95 
29   0-28 
29  15-36 
29  iS'oi 
29  26-35 

10-2 

u-6 

I2'6 

77 
12-7 

5 

5 
4 
5 
4 

+     0-2309 
2-0064 
0-8387 
I  -0360 
1-9509 

•0056 
+       '0017 
-        "OOl6 
-        "0007 
+       -0016 

+  -0065 
-  -0018 
-  -0004 
-  -0018 
-  '0051 

25      2    147 

51  15  11-3 

30  43  10-0 
33    5  47-2 
49  49    5'3 

IO"2 

n-6 
12-6 

-77 
127 

5 
5 
4 
5 
4 

-   2-531 
•532 

'553 
'557 
•569 

-    -032 
•289 

•121 

•147 
•28l 

-  -056 
+  -003 
+  -041 
+  -018 
-  -003 

Groombridge  2608  .  . 
45  Draconis  d 

Groombridge  2610.. 

2611 

4646 

40  3425 

Groombridge  261  1.. 

7-6 

18  29  29-52 

127 

3 

+     I  '9335 

+       -0017 

-    'OOIO 

49  22  49-8 

127 

3 

-   2-575 

-     -279 

+  -004*1 

2612 

4640 

52  2238 

Groombridge  261  2  .. 

5'5 

II 

29  38-19 

9-6 

6 

1-3610 

+        -OOO4 

-  -oooi 

37  47  35'9 

9-6 

6 

•587 

•I96 

-  -018 

2613 

4633 

62  1629 

Groombridge  2613.. 

7-0 

II 

29  37-64 

14-5 

4 

0-5348 

-       -0035 

+  "0041 

27  36  I7-5 

I4-5 

4 

•587 

•077 

-  -038 

2614 

4643 

50  2618 

Groombridge  2614.. 

7'4 

29  50-84 

127 

3 

1  -4356 

+       -OOO6 

+  -0035 

39    2     7-6 

12-7 

3 

'605 

•207 

-  -oio 

2615 

2616 

2617 

2341 

4648 

4649 
4637 

42  3116 

38  3238 

65  1276 

Groombridge  261  5  .. 
3  Lyra  a 

7'3 

O'l 

6-5 

I 
II 

3°    5-52 

1830.  (30) 
30  40-32 

I3-5 

14-2 

5 

5 

1  -8388 

+     2-0124 
0-1906 

+       -OOI5 

+       -0015 
-       -006l 

-  "0025 

+  -0178* 
-  '0047 

47     5  45'9 

51  23  11-5 
24  42  35'7 

13-5 

10-3 
14-2 

5 

99 
5 

•627 

-   2-662 
•676 

•265 

-     -290 
•O27 

+  -003 

-  -286 
-  -051 

Groombridge  2617.. 

2618 

4651 

43  3027 

Groombridge  2618.. 

6'3 

I 

30  5675 

I3-5 

5 

1-8324 

+       -OOI5 

+  -0033 

46  56    o'o 

I3-5 

5 

•701 

•264 

+  -005 

2619 

4652 

44  2939 

Groombridge  2619.. 

8-4" 

31     1-26 

I3-7 

2 

1-7825 

+        -OOI4 

-  -0016 

45  48    3'3 

137 

2 

•707 

•257 

-  -043 

2620 

4654 

42  312  r 

Groombridge  2620.. 

8-5* 

3i    4-98 

13-6 

3 

'•8533 

+       -0015 

-   '0013 

47  24  59-3 

13-6 

3 

712 

•267 

-  -005 

2621 

4653 

44  2941 

Groom  bridge  262  1.. 

8-2* 

18  31    7-20 

137 

2 

+    1  7799 

+        -0014 

-   "0032 

45  44  36-0 

'37 

i   -  2715 

-     -256 

-  -023 

2622 

4641 

65  1277 

Groombridge  2622.. 

87* 

31  19-98 

14-5 

I 

0-2007 

-        -0062 

+   -0009 

24  46  35-0 

I4-5 

i 

"734 

•028 

-  -019* 

2623 

4656 

39  3476 

Piazzi  XVIII.  153... 

6-1 

31  50-25 

127 

6 

i  -9789 

+       -OOl6 

-   -0007 

50  29  35-4 

12-7 

6 

777 

•285 

-  -on 

2624 

4657 

42  3123 

Groombridge  2624.  .  . 

8-2* 

32    3*9 

13-6 

3 

1-8575 

+       -OOI4 

+  -0256 

47  29  58-1 

13-6        3           798 

•267 

-  -069 

2625 

4658 

54  2020 

Groombridge  2625... 

8-o» 

33    3-96 

lO'O 

5 

1-2051 

-        "0003 

+    "OOI2 

35  20  49-9 

i  o-o        5          -884 

•173 

-  -007 

2626 

4661 

44  2953 

Groombridge  2626.. 

9-0* 

183321-23 

137 

2 

+     1-7641 

+      -OOI2 

+    -0003 

45  21   19-0 

13-7           2     -     2-909 

-     -254 

-  -038 

2627 

2987*  4o  3446 

Groombridge  2627  .  .  . 

6-1 

I 

33  2570 

1  1  -6 

6 

+    i  -9302 

+      'OOI4 

+  -0028 

49  13  57-4 

1  1  -6        6          -916 

-  0-278 

+  -006 

2628 

2395    4523   86    269 

23  Ursfle  Miuoris...S 

4'5 

I 

33  2973 

67 

7 

-  19-0050 

-      -9603 

+  -0235 

3  25  47-2 

7-0      33         -921 

+  2743 

-  '042 

2629 

4668   38  3254 

Piazzi  XVIII.  160... 

6-5 

II 

3345-88 

13-6 

5 

+    2*0301 

+      '00l6 

+  -0023 

51  48  u-i 

13-6        S          "945 

-0-292 

-  -003 

2630 

4655 

63  '439 

Groombridge  2630.  .  . 

8-0* 

I 

33  53-I4 

107 

2 

+    0-4121 

•0053       -    -0094 

26  26  57-2 

I0'7           2 

'955 

-     -059 

+  -252 

2631 
2632 

2633 
2634 

2635 

2348 

4670 
4665  1 
4666) 
4671 

4674 

42  3131 
52  2258 
42  3132 
55  2099 
42  3"35 

Groombridge  2631  .  .  . 
Piazzi  XVIII.  165... 
Groombridge  2633... 
Bradley  2348  

8-5* 
6-9 
8-3* 
7'6 
7-8* 

II 

18  34  16-09 
343I-I2 
3431-05 
34  48-26 

345273 

13-6 
12-6 
13-6 
9-6 
136 

3 
6 

4 
6 

3 

+     i  -8416 

i  -3679 
1-8400 
1-1780 
i  -8475 

+      '0014 

+     -oooi 

+    -0014 

-     -0006 
+     -0013 

-  -0031 

+  -0015 
-  -0031 

+  -0015 
+  -0007 

47     5   16-0 
37  49  28-0 
47     2  48-7 

34  55  36-7 
47   12  42"6 

13-6        3 
12-6        6 
13-6        4 
9-6        6 
13-6        3 

-   2-988 
3-010 
•oio 

•034 
•041 

-     -265 
•I96 
'264 
•169 
•265 

-  -045 

-  -ooi 
-   -042 
-  -076 
-  -016 

Groombridge  2635... 

2636 

4679 

40  3458 

Groombridge  2636... 

!*• 

18  35  16-82 

117 

2 

+     1-9504 

+    -0015 

-  -ooi  i 

49  42   u'7 

117 

2 

-   3-076 

-     -280 

-  -059 

2637 
2638 

4677 
2993* 

44  2963 
52  2263 

Groombridge  2637  .  .  . 
Piazzi  XVIII.  170... 

7-3 
57 

I 

35  23-17 
35  30-72 

12-7 
12-6 

5 
7 

17907 
i  "3785 

+      -OOI2 

•oooo 

-  -0018 
+  -0023 

45  54  I7-6 
37  58  43'5 

12-7 
12-6 

5 

7 

•085 
•096 

•257 
•I98 

-  -013 

-  -038 

2639 

4680 

4°  3459 

Groom  bridge  2639... 

6-7 

I 

3531-53 

n-6 

6 

i  -9408 

+       -0014 

+  -0031 

49  27  26-7 

ir6 

6 

•096 

"279 

+  -049 

2640 

4663 

65  1283 

Piazzi  XVIII.  173... 

6-1 

I 

35  36-98 

14-2 

5 

0-1954 

-       -0076 

-f    -OOI2 

24  40  51-5 

14-1 

7 

•105 

•027 

-  -08  1 

2632.  This  star  is  a  close  double  and  forms  the  pair  2  2368  :  components  7-4  and  7-2.     It  has  been  assumed  that  Groombridge  observed  the  mean. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GKOOMBIUUGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

JJ 

in  Greeuwic 
iatalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

u 
T3 

*J 

I 

-3 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
1  'roper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

>£  2 

.  ** 

s 

S. 

a 

o 

£* 

o 

h    m    s 

, 

, 

, 

O           1        II 

„ 

H 

ft 

2641 

4669 

62  1637 

Piazzi  XVIII.  174... 

57 

i 

18  35  50-10 

I4-5 

•    4 

+    0-5490 

•0047 

+    'OO22 

27   38  40-6 

14-5 

4 

-   3-I24 

-  -078 

-  "039 

2642 

4672 

60  1840 

Groombridge  2642  .. 

6-6 

a 

36    5-63 

127 

6 

07330 

•0034 

+    '0005 

29   27   46-9 

127 

6 

-147 

•105 

-  '043 

2643 

4684 

38  3271 

Groombridge  2643  .. 

8-2* 

36  46-79 

13-6 

3 

2-0327 

+     -0015 

-    -0028 

51    48   50-6 

13-6 

3         "206 

•292 

+  '004 

2644 

2996* 

39  3505 

Groorabridge  2644  .  . 

6-5 

36  56-87 

117 

5 

1-9976 

+     -0015 

-    '0005 

So  53     i'3 

117 

5 

•220 

•286 

+  -02  1 

2645 

4676 

63  1445 

Groombridge  2645  •• 

6-9 

a 

37    2-47 

10-6 

5 

0-4400 

-     -0059 

-    '0045 

26  38  29-9 

10-6 

6 

•227 

•062 

-  -032 

2646 

4685 

44  2973 

Groombridge  2646  .. 

7-i 

18  37  20-59 

12-7 

4 

+     1-7632 

+    -ooii 

-    '0034 

45  '5  29-8 

127 

4 

-    3^55 

-  -253 

+  -015 

1647 

4688 

47  2681 

Gioombridge  2647  .. 

6-9 

37  38-93 

12-6 

5 

1-6369 

+     '0007 

+    -0033 

42  36  41  -8 

12-6 

5 

•28l 

•234 

-  -035 

2648 

4689 

3*>  3276 

Piiizzi  XVIII.  182... 

6-8 

37  39-95 

13-6 

5 

2-0274 

+     -0015 

-     'OO22 

51  39  18-8 

13-6 

5 

•282 

•291 

-  -007 

2649 

4681 

63  1446 

Piazzi  XVIII.  190... 

8-5* 

38    1-66 

107 

2 

0-4122 

—     -0063 

+    'OO02 

26  23    5-2 

107 

2 

•314 

•058 

+  -006 

26'O 

2,rr 

4691 

39   «O9 

4  Lyrfe  «' 

47 

i 

38    2-80 

8-6 

6 

1-9846 

+     "0014 

+    'OOI9 

50  31  18-4 

8-6 

6 

•315 

•284 

-  '052 

26-, 

2^6 

4694 

39  35io 

5  Lyra;  «- 

i 

18  38    4-97 

8-6 

6 

+     i  -9869 

+     "0014 

+    'OO2I 

50  34  46-6 

8-6 

6 

-    3-3J8 

-  -285 

-  -059 

2652 

JJ 

4696 

47  2684 

Groombridge  2652  .  . 

6-8 

38  43-20 

12-6 

4 

1-6360 

+    -0007 

+   'OOII 

42  34  i8'4 

12-6 

4 

'373 

•234 

+  -028 

2653 

4702 

38  3280 

Groombridge  2653  .. 

7-6 

38  44-30 

13-6 

3 

2  '0364 

+    -0014 

-    -0038* 

51  52  28-9 

13-6 

3 

'374 

•292 

+  -072 

2654 

4699 

44  2983 

Groombridge  2654.. 

8-4* 

38  47  '35 

127 

4 

+      17666 

+     -0010 

+    -0008 

45  18    8-9 

127 

4 

•378 

-  -253 

-  '025 

2655 

2986* 

77     S99 

Groombridge  2655  .. 

5'9 

ii 

38  50-49 

97 

i 

-      2-8208 

•0614 

+    -0063* 

12  36  387 

97 

6 

•384 

+  -407 

+    'OOI 

2656 

4700 

43  3058 

Groombridge  2656  .. 

77 

1  8  38  52-26 

•3-5 

5 

+      1-8139 

+     -ooii 

-    -OI03 

46  21  287 

I3-5 

5 

-    3-386 

-  -260 

+  '017 

2657      2360 

VXtf.* 

cc    2  I  O7 

46  Draconis    .        c 

5M 

i 

•?8  ?7'2^ 

7*7 

4 

i'i6v» 

—      "OOII 

-    "OOOQ 

34  38  57  "4 

7'7 

6 

.,„, 

•167 

—    "O2  S 

2658 

3001* 

jj    *•*«/ 

62  1641 

Gioombridge  2658  .. 

6-3 

ii 

39  16-10 

/   / 

10-6 

6 

0-5329 

*****  J 

•0056 

-    -0005 

27  26  15-9 

10-6 

6 

'420 

*w/ 

•075 

J 
-    -063 

2659 

4698 

53  2126 

Groombridge  2659  .  . 

6-1 

i 

39  26-03 

I4-5 

4 

1-2785 

-     -0007 

+    -0025 

36  19    4'3 

I4-5 

4 

'434 

•182 

+    "020 

2660 

3013* 

4i  3135 

Groombridge  2660  .  . 

8-1* 

39  S6  '99 

u-6 

3 

1-9174 

+    -0013 

-    -0008 

48  47  26  '6 

ii"6 

3 

•450 

•274 

-     -003 

2661 

266  If/ 

4703 

45  2769 

Groombridge  2661  a 

7-5* 

18  39  3877 

117 

2 

+     17097 

+    -0009 

-    'OO23 

44    3  34'5 

117 

2 

-   3'453 

-  -244 

-    -O04 

2661* 

46  2545 

Groorabridge  2661  6 

8-9* 

39  48-74 

117 

I 

1-6981 

•0009 

+    -0022* 

43  48  49'5 

n'7 

1 

•467 

•243 

-  '•003* 

2662 

4705 

38  3291 

Groombridge  2662  .. 

8-3* 

39  57-42 

'37 

2 

2-0375 

•0015 

-    '0032* 

5'  52  36'2 

137 

2 

'479 

•291 

-    '005 

2663 

4706 

38  3292 

Groombridge  2663  .  . 

7-9* 

40    7-48 

13-6 

3 

2  '0364 

•0015 

-    'OO2O 

Si  50  37'3 

13-6 

3 

'493 

•291- 

+    -078 

2664 

3014* 

4i  3U7 

Groombridge  2664  .  . 

6-0 

i 

40    8'66 

H  -6 

6 

1-9164 

•0014 

+    -0008 

48  45  22-9 

11-6 

6 

•496 

•274 

+  "016 

2665 

4707 

43  3068 

Groombridge  2665  .  . 

8-5* 

40  31-60 

13-6 

2 

I  -8l66 

•ooio 

+    -OO66 

46  22  57-1 

13-6 

2 

•529 

•260 

+  -018 

2666 

4709 

43  3072 

Groombridge  2666  .. 

7-6 

18  40  40-80 

I3-5 

5 

+     1-8279    +  o'oon. 

-•    '0024 

46  38  207 

I3-5 

5 

-   3-542 

-0-261 

+  -019 

2667 

2417 

4537 

86    272 

24UrsiE  Minoris  

5'9 

i 

40  45-82 

7-0 

ii 

-  21-5584   -  1-4725 

+    -0756 

3     3  32-5 

7'i 

28 

'549 

+3-095 

-  -004 

2668 

47ii     38  3297 

Groombridge  2668  .. 

8-3* 

40  49'39 

IS'? 

2 

+    2-0368    +  0-0014 

-    -0038* 

51  50  28-9 

•37 

2 

'554 

-0-291 

+  '013 

2669 

4712 

46  2551 

Groombridge  2669  . 

6-5 

i 

4i  35-34 

117 

4 

I  -7035 

+    -0008 

-    'OOIO 

43  53  '4'8 

117 

5 

•620 

•243 

+  'oi  6 

2670 

2370 

4708 

60  1845 

Bradley  2370  

6-2 

H 

42    3'59 

12-6 

6 

07136 

•0046 

-   '0004 

29    9    4"i 

126 

6 

•66  1 

•101 

-  -015 

2671 

3022* 

52  2280 

(jroombridge  2671  .. 

57 

i 

18  42  28-17 

8-6 

4 

+   1-3403 

-     -0006 

+  -0030 

37  12  59'o 

8-6 

6 

-    3-696 

-    -191 

+  -009 

2672 

4714    49  2871 

Groombridge  2672  .. 

7-2 

ii 

42  35-47 

IO*2 

6 

1-5470 

+    -oooi 

+   'OOOI 

40  46  26-4 

10-2 

6 

•706 

•220 

+  -on 

2673 

4719    39  3539 

Groombridge  2673.. 

8-3* 

42  38-85 

•  3-6 

2 

1-9740 

•0013 

-  '0027* 

50    8  50-5 

13-6 

2 

712 

•282 

+  -061 

2674 

4722 

40  3496 

Groombridge  2674  .. 

8-5* 

42    59"63 

-3-6 

2 

1-9543 

•0013 

-    'OOIO 

49  38  12-4 

13-6 

2 

•742 

•279 

-  '026 

2675 

4720 

45  2777 

Groombridge  2675  •• 

6-8 

i 

43    2-16 

127 

5 

17550 

•0009 

+  -0033 

44  57  10-0 

127 

5 

745 

•250 

-  -081 

2676 

4724 

38  3312 

Groombridge  2676  .  . 

7-8 

18  43  10-78 

127 

6 

+   2-0367 

+     -0014 

+  -0008 

51  47     9'5 

12? 

6 

-   3-757 

-     -290 

-  "014 

2677 

3°24* 

48  2770 

Groombridg.-  2677  .. 

6-0 

i 

43  15  55 

97 

6 

I  -5834 

•0004 

-  -0024 

41  26  41-9 

97 

6 

•765 

•226 

-  '046 

2678 

4726 

43  3085 

Groombridge  2678  .. 

6-8 

43  34  '°2 

13-5 

5 

1-8239 

•ooii 

-    "OOIO 

46  28  49-8 

I3-5 

5 

•790 

•260 

-  -015 

2679 

4725 

45  2779 

Groombridge  2679  .. 

8-3* 

4334-17 

127 

2 

1-7527 

•0008 

-  '0038 

44  53  24'5 

12-7 

2 

790 

•250 

+  '023 

2680 

4729 

4°  3497 

Groombridge  2680  .  . 

7-8' 

43  39-58 

13-6 

4 

1-9486 

+    -0013 

—   -0009 

49  28  39-4 

13-6 

4 

799 

•278 

+    'O2O 

2650.  This  star  is  a  close  double  and  forms  the  pair  S  2382  :  components  4-6  and  6-3.     It  has  been  assumed  that  Groombridf-e  observed  the  mean. 
2651.  This  star  is  a  close  double  and  forms  the  pair  2  2383  :  coni|K)iieiits  4-9  and  5  '2.     It  has  been  assumed  that  Groombridge  observed  the  mean. 
2661.  This  No.  is  left  blank,  sue  Led},"  i  . 

26616.  The  proper  m»tion  has  beau  derived  by  comparison  with  observations  madu  at  Greenwich  in  1903. 
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CATALOGUE  OF  CIRCUMPOLAK  STARS  FOR  1810-0, 
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0   £ 

.  in  Green 
Catalogue 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

.Magnitude 

o 

0} 

o 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1  810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o 

to 

E? 

0 

h    m    B 

, 

s 

a 

O           1        II 

,, 

,, 

2681 

4716 

60  1849 

Groombridge  2681  .. 

8-6* 

18  43  48-00 

137 

3 

+    07400 

•0047 

+    -OO26 

29  23  29-2 

"37 

3 

-   3'8io 

-    -105 

-  "°35 

2682 

473° 

39  3551 

Groombridge  2682  .. 

7'2  ; 

44  18-87 

117 

4 

2-0036 

+      -0013 

+    -0023 

50  52  39-1 

117 

4 

•855 

•285 

-     'OOI 

2683 

473' 

41  3160 

Groombridge  2683  .  . 

8-1* 

4431-06 

127 

2 

1-9187 

+       "OOI2 

-    -0049 

48  42  37-6 

127 

2 

•872 

•273 

+  -oio 

2684 

4721     60  1850 

Groombridge  2684  ,. 

8-6* 

44  3179 

137 

2 

07500 

'0048 

-    "0031 

29  28  48-2 

137 

2 

•873 

•106 

-    "O2O 

2685 

4732 

42  3174 

Groombridge  2685  .. 

7'4 

4437-3I 

u-6 

5 

i  -8606 

+     -ooii 

+    -0005 

47  18  24-0 

ii  -6 

5 

•881 

•265 

+    '007 

2686 

4735 

38  3327 

Groombridge  2686  .. 

7-2 

184453-89 

127 

9 

+     2-0312 

+      -0014 

+    -0270 

5'  35  46-3 

127 

9 

-   3'905 

-    -289 

-     '027 

2687 

4733 

43  3°94 

Groombridge  2687  .  . 

7-2 

44  58-36 

'3'5 

5 

1-8159 

+      -O009 

-    -0030 

46  15  46-4 

'3'5 

5 

•911 

•258 

-    'OH 

2688 

4737 

39  3553 

Groombridge  2688  .  . 

7-2 

45    5-52 

117 

4 

2-0052 

+      -0013 

+    -0005 

50  54    4-6 

117 

4 

•921 

•285 

-   -oil 

2689 

4738 

40  35°5 

Groombridge  2689  .  . 

8-6* 

45  14-69 

13-6 

2 

i  "9636 

+       -OOI2 

-    -OOlS 

49  49    8-9 

13-6 

2 

'935 

•279 

+    'OOI 

2690 

4741 

41  3164 

Groombridge  2690  .  . 

7'3 

45  43'59 

127 

4 

1-9218 

+       -0012 

-    -0028 

48  45  3°  "2 

12-7 

4 

•976 

•273 

+  -006 

2691 

4736 

50  2674 

Groombridge  2691  .. 

7-8* 

18  45  45-88 

12-6 

3 

+     I-4567 

•0003 

-    -0023 

39    4  32  '3 

I2'6 

3 

-    3'979 

-    -207 

-   -037 

2692 

4740 

44  3003 

Groombridge  2692  .. 

7-2      I 

45  54-37 

12-7 

4 

17645 

+       -0009 

-    -0017 

45     5  2i'7 

127 

4 

3'99' 

•251 

+  -006 

2693 

4745 

41   3167 

Groombridge  2693  .  . 

6-2      I 

46    i  '57 

127 

6 

1-9255 

+       -0012 

-    -0038 

48  50  28-7 

127 

6 

4-002 

•274 

+    'O2O 

2694 

4739 

54  2042 

Groombridge  2694  .  . 

7'3      I 

46  22-14 

107 

7 

i  -2626 

•00:3 

-    -OOI4 

35  55  13-1 

107 

7 

•031 

•179 

-     -004 

2695 

4747 

43  3107 

Piazzi  XVIII.  235.. 

7'5 

46  29-57 

13-5 

4 

i  -8286 

+       -OOO9 

-    "0052 

46  3°  57  '6 

13-5 

4 

•042 

•260 

+    'OO2 

2696 

4746 

50  2680 

Groombridge  2696  .. 

8-0* 

1  8  46  49-35 

12-6 

4 

+     1-4631 

-       -0004 

-    -0041 

39    9  35  '3 

12-6 

4 

-   4-069 

-    -207 

+  -018 

2697 

4753 

40  3512 

Groombridge  2697  .. 

6-6 

47    9-65 

13-6 

5 

1-9424 

+       'OOI2 

-    -0039 

49  H    9'6 

13-6 

5 

•099 

•276 

-    '019 

2698 

4752 

43  31" 

Piazzi  XVIII.  244.. 

7'4 

47  12-40 

13-5 

4 

i  -8293 

+       -0009 

-    -0012 

46  30  48-9 

13-5 

3 

•102 

•260 

+  -06  1 

2699 

4749 

52  2294 

Groombridge  2699  .. 

5-6 

II 

47  I9-35 

97 

6 

i  -3507 

-       -0009 

-    -0020 

37  15  56-5 

97 

6 

•112 

•191 

-  -268 

2700 

4755 

42  3l83 

Groombridge  2700.. 

87» 

47  29-61 

11-6 

2 

i  -8632 

+     -ooio 

-    -OO26 

47  17  45-2 

ii  -6 

2 

•126 

•264 

+  -089 

2701 

4756 

42  3l84 

Groombridge  2701  .. 

6'9 

18473373 

n-6 

4 

+     i  -8648 

+     -ooio 

+    '0005 

47  19  4i-6 

1  1  -6 

5 

-   4''34 

-    -265 

+  '026 

2702 

4751 

52  2295 

Groombridge  2702  .. 

7-5* 

47  37'84 

97 

3 

I-3446 

-     -ooio 

-     0012" 

37     9  36-5 

97 

3 

•139 

•190 

+  '048* 

2703 

4760 

4°  3519 

Groombridge  2703  .. 

7'4* 

47  39-89 

13-6 

3 

i  -9695 

+    -0013 

-    'OOl6 

49  54  35'2 

13-6 

3 

•142 

•280 

-   -015 

2704 

4759 

43  3112 

Groombridge  2704  .. 

77 

47  44'03 

I3-5 

4 

i  -8121 

+     -0009 

+    -O024 

46    6  20  '3 

I3-5 

4 

•148 

•257 

-  -057 

2705 

4748 

60  1852 

Groombridge  2705.. 

6-8 

47  57-66 

137 

5 

0-7483 

-    -0054 

-    -0049 

29  23  187 

137 

5  \        -168 

•105  :  -   "021 

2706 

4764 

41   3174 

Groombridge  2706  .  . 

6'3 

18  48    6-05 

13-1 

8 

+     1-9344 

+     -ooii 

+    -OO26 

49    o  34-5 

13-1 

8 

-   4''79 

•     274 

-      -023 

2707 

2386 

1725+ 

59  '925 

47  Draconis  o 

II 

48  23-48 

6-8 

10 

+    0-8810 

-     -0047 

+    -0115 

30  50  27-8 

6'9 

15 

'204 

-0-124 

--      "026 

2708 

*.  JW 

4678 

83    535 

Groombridge  2708  .. 

7'3 

48  29  29 

7-6 

2 

.     7-8982 

•3193 

-     '0020 

6  47  50-6 

7-6 

4 

"212 

+  1-127 

~~      'O4-  S 

2709 

4762 

50  2686 

Groombridge  2709  .. 

5-0     II 

4831-14 

12-6 

6 

+     i  -4862 

•0004 

+  -ooi  i 

39  3i  24-1 

I2'6 

6 

•215 

-O"2IO  '    +    -017 

2710 

4763 

50  2687 

Groombridge  2710... 

7-8* 

48  33'3o 

12-6 

4 

+     1-4892 

•0003 

+    -0027 

39  34  28-0 

12-6 

4 

•218 

-     "211 

+  -045 

2711 

4770 

41  3'77 

Groombridge  271  1  ... 

5-6 

II 

18  48  47-12 

117 

6 

+     i  -9200 

+     -ooio 

+    -OOO7 

48  38    3  '9 

117 

6 

-     4-238 

-0-272 

-  -ooi 

2712 

2412 

4682 

83    536 

Bradley  2412  

6-2 

I 

48  55-23 

7-6 

4 

•    7-5863 

-    -3029 

+  -oioo 

6  59  30-4 

7'6 

6 

•249 

+  I  '082 

+  -024 

2713 

477i 

39  3577 

Groombridge  2713... 

8-2*; 

49    4-21 

13-6 

3 

+     i  -9784 

+       -0012 

-   "0046 

50    6     1-9 

13-6 

3 

•262 

-O-280 

-    016 

2714 

4757 

60  1854 

Groombridge  2714... 

9'o* 

49    5''4 

137 

3 

+    07470 

•0056 

-    'OOII 

29   20    51-2 

137 

3 

•263 

-     -I05 

-  -026 

2715 

4772 

39  358o 

Groombridge  27  1  5  .  .  . 

6-5 

I 

49    9-98 

13-6 

6 

+     i  -9770 

+       -0012 

-  -0023 

5°    3  43  '8 

13-6 

6 

•270 

-     -280 

+   -004 

2716 

4775 

40  3526 

Groom  bridge  2716... 

8-4* 

184931-23 

137 

2 

+     i  -9764 

+       "OOI2 

-  -0015 

50      2    17-0 

137 

2 

-    4-300 

-     -280 

-    'OOI 

2717 

2389 

4774 

43  3117 

13  Lyrse  R. 

var. 

49  33''5 

87 

6 

+     1-8227 

+       -OOO9 

+  -0031 

46    17    54'3 

87 

5 

'3°3 

-     -258 

-  -084 

2718 

3051* 

48  2793 

Piazzi  XVIII.  254.. 

57 

II 

49  46-51 

107 

6 

+     1-5884 

"OOOO 

-  -0069 

41    22    24-2 

107 

6 

•323 

-     -225 

+  -123 

2719 

4744 

73    835 

Groombridge  2719... 

5'3 

II 

50  27-82 

8-6 

3 

I-4385 

-       "0426 

+  -0006* 

16    8  21-1 

8-6 

6 

•382 

+     '206 

-  -073 

2720 

4773 

57  1915 

Groombridge  2720.  .. 

6-4 

II 

50  28-39 

97 

6 

+     i  -0422 

•0033 

+  -0034 

32  45     5'4 

97 

6 

•382 

-    -147     +  -ooi 

2717.  The  limits  of  magnitude  are  4-0  and  47  ;  period  46d'4. 

FROM   OUSEKVATIONS   MADE   BY    STEPHEM   GuOOMBKlDGE   AT    BLACKHEATH,    1806   TO    1816. 


V.          •§ 

S 

No. 

i-  "i       -r 

Q>    1/1             (£ 

it  t-       g  £         Zone 
^    .      £  g=        and 

c"?     0-1      No.  in 

-.Tj      .=  «       B.  D. 
62         ,O 

STAR'S  NAME. 

Magnitude. 

I 
I 

CO 

«M 
O 

£. 

Mean  R.A. 
1810-0. 

Mean    No. 
Date     of 
iSoo+Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

55=0      S5 

f"1 

O 

h     in     a 

B 

s 

8 

o        /       n 

n 

„ 

i, 

2721 

4778 

41  3196 

Groombridge  2721... 

7'4 

18  51  25-28 

127 

2 

+       I  -9028 

+    -0010 

-    'OIO2 

48    8  17-9 

127 

2 

-  4-463 

-    -269 

+  -13' 

2J22 

4777 

45  2799 

Groombridge  2722.  .  . 

7-2 

I 

5i  32-44 

12-7 

5 

'7394 

•0006 

-    -ooii 

44  23  36-1 

127 

5 

•473 

•246 

-  -023 

27-=3 

478o 

45  2801 

Groombridge  2723... 

8-0* 

51  52-91 

12-7 

4 

1-7410 

•0006 

-    'OOI7 

44  25     4-1 

127 

4 

•503 

•246 

+  "004 

27-4 

4785 

39  3593 

Piazzi  XVIII.  268... 

7'4 

51  59-58 

13-6 

4 

2'OOIQ 

•0013 

+    'OOOI 

5°  36  33'3 

13-6 

4 

•512 

•283 

+  '025 

27-5 

4786 

39  3595 

Piazzi  XVIII.  270... 

7'5 

I 

52    774 

13-6 

4 

+       1-9960 

+     -ooii 

•-    -0003 

50  28  27-4 

13-6 

4 

•524 

-   -282 

+  -013 

24.O4 

17   Of 

T,     682 

50  Draconis    

I 

18  52  25-85 

7*7 

•j 

-       I  -8598 

-     -0555 

-  -oooi 

14  47  46-2 

77 

9 

-  4-549 

+   -266 

-  -067 

2727 

**TV*T 

3063* 

/  j 
40  3544 

Groombridge  2727  ... 

6-1 

I 

52  33-48 

/  / 
n-6 

j 

5 

+       I-96I7 

+    -ooii 

+  -0027 

49  34  3'"2 

11-6 

6 

•559 

-    "277 

•ooo 

27  2S 

4790 

39  S602 

Groombridge  2728.  .  . 

6-3 

I 

52  4870 

117 

6 

2-OI82 

+      -OOI2 

+  -0006 

51     2  19-9 

117 

6 

•582 

•285 

-  '003 

2729 

4779 

60  1857 

Groombridge  2729... 

77* 

53    602 

137 

5 

07519 

-    -0063 

-    -OO2I 

29  18    8-8 

137 

5 

•606 

•105 

-    'OIO 

2730 

4797 

41  3200 

Groombridge  2730  .. 

8-0* 

53  '577 

13-5 

4 

I-9245 

+      "OOIO 

-    -0013 

48  37  1  1  -2      13-5 

4 

•620 

•271 

+    'O2O 

2731 

24OO 

3062* 

57  1922 

48  Dracouis  

5-8 

II 

185331-92 

87 

6 

+       I  "0237 

-    -0037 

-    "0031 

32  26    2-7  !     87 

6 

-  4-643 

-    -'44 

+    '072 

2732 

4787 

62  1664 

Groombridge  2732  .. 

8-1* 

53  58-90 

97 

5 

0-6118 

-    -0080 

+  -ooio 

27  52    7-6 

97 

5 

•681 

•085 

-  -oi  8 

2733 

4799 

49  2906 

Groombridge  2733  .. 

7'8* 

I 

54    2-25 

11-4 

10 

1-5719 

-      -OO02 

+    -OOO2 

40  56  20  -o 

11-4 

10 

•686 

•221 

+  -006 

3734 

4803 

39  3605 

Groombridge  2734  .  . 

7-8* 

54    2-30 

11-7 

2 

2-0152 

+     -ooii 

-    -OOO7 

So  55  35-4 

117 

2 

•686 

•284 

-  -057 

2735 

4802 

40  3555 

Groombridge  2735  •• 

67* 

54    5'90 

n-6 

6 

'•9635 

+     -ooio 

-    "OOI2 

49  34  36'5 

u-6 

6 

•691 

•277 

+    'OIO 

2736 

4804 

39  3606 

Groombridge  2736  .. 

7-6 

18  54  14-82 

•  3-6 

5 

+     i  -9962 

+     -ooio 

-    -0008 

5O  25      2'2 

13-6 

5 

-  4-704 

-     -28l 

+  '004 

2737 

4805 

39  3607 

Groombridge  2737  .. 

77 

II 

54  16-64 

13-6 

5 

''9954 

+      "OOII 

-    -OO26 

50  23  47'I 

13-6 

4 

•707 

•28l 

-  '016 

2?jS 

4792 

58  1849 

Piazzi  XVIII.  287... 

6'3 

I 

54  19-89 

12-6 

5 

0-9934 

•0041 

+    -0059 

32      I    57'3 

12-6 

4 

•711 

•'39 

-  '038 

2739 

4806 

41  3206 

Groombridge  2739  .. 

77 

54  26-14 

I3-5 

5 

1-9242 

+     -ooio 

-    -0009 

48  34  41  -9 

13-5 

5 

•720 

•271 

+  '015 

2740 

4807 

42  3219 

Groombridge  2740  .. 

6-7      J 

54  48-99 

12-7 

5 

1-9014 

+    -0009 

-    -OOO7 

48    o  16-5 

12-7 

5 

•752 

•268 

+  '113 

2741 

4808 

41  3208 

Groombridge  2741  .. 

7-8' 

1855    1-83 

•3-5 

4 

+     1-9359 

+    -ooio 

•oooo 

48  5'     37 

13-5 

3 

-  477  « 

-   -272 

-  -017 

2742 

4800 

62  1669 

Groombridge  2742  .. 

6-4      I 

5521-85 

97 

7 

0-6143 

-    -0081 

+    -O02I 

27  51  30-5 

97 

7 

"799 

•085 

+  '055 

2743 

4813    41  3210 

Groombridge  2743  .. 

7'3      I 

55  33-54 

13-6 

5 

1-9336 

+     -ooi  i 

-    -0082 

48  46  44-0 

'3-6 

5 

•816 

•272 

-  -ooi 

2744 

4810    44  3042 

Groombridge  2744  .. 

7'4 

I 

5537-66 

127 

4 

i  -8122 

+    -0007 

-    -0034 

45  52  52-3 

12-7 

4 

•822 

•255 

-  -030 

2745 

4812    47  2739 

Groombridge  2745  .. 

7'. 

55  54-98 

8-6 

6 

1-6413 

+    -oooi 

-    -OO27 

42  13  48-8 

8-6 

6 

•846 

•230 

+  -028 

2746 

3079*  46  2602 

16  Lyne       .  ... 

I 

18  56    3-91 

IO*7 

12 

+         I  "6O  "is 

+      "OOOI 

+    -O026 

43  19  44-4 

107 

12 

-   4-859 

-    -238 

+  -093 

2747 

4809    54  2073 

Groombridge  2747  .. 

8-3* 

56    5-28 

•  vy   / 

14-5 

3 

^yjj 
+      1-2593 

-      'OO22 

+    -0008 

35  36  34-5 

I4-5 

3 

•860 

-    -176 

+  '016 

2748     241  1 

4794    7'     9'5 

52  Draconis  t> 

4-9 

II 

<;6  40*80 

6-g 

9 

O"7O14 

"0305 

-|-    -0129 

18  57  32-0 

7'2 

18 

•911 

+    'lOI 

-  '036 

2749 

4814    39  3620 

Groombridge  2749  .. 

8-0 

jv    lyi*    vy 

56  46-76 

y 

4 

+      J'9954 

+     -ooio 

-    -<»43 

50  19  12-4 

13-6 

4 

•919    -    -280 

-  -008 

2750  i  2do8 

3080*  55  2137 

49  Draconis  

"i"4 

II 

56  57*65 

8-7 

6 

+      I-IO27 

-     -0027 

-    -0027 

34  36  35  '9 

8-7 

6 

"935     -  -167 

+  '024 

/ 

y   i 

2751 

4816    39  3628 

Groombridge  2751  .. 

7-9* 

18  57  19-59 

•3-6 

3 

+      1-9978 

+    -ooii 

-     -0022 

50  21  54-2 

13-6 

3 

-  4-966     -   -280 

-  -004 

2752 

4795    73    843 

Groombridge  2752  .. 

7'8t 

II 

57  39-28 

12-6 

5 

1-3962 

•0481 

-      -0046 

16  10    5-0 

12-6 

5 

•993    +   -199 

-  '050 

2753 

4815    52  2326 

Groombridge  2753  .. 

6-4 

II 

57  39-08 

10-7 

6 

-f      I  -4138 

-     -0013 

-    -0046 

38    o  38-8 

107 

6 

4-993    -   -198 

+  -028 

2754 

4819    39  3630 

Groombridge  2754  .. 

8-0 

5743-98 

'37 

3 

1-9904 

+      'OOII 

-    -0026* 

50    9  37-5 

•37 

3 

5-000         '279 

+  '020 

2755 

4823    41  3220 

Groombridge  2755  .. 

8-1* 

58    2-07 

13-6 

3 

'"93'9 

+     -0009 

-    -OOI7 

48  39  3'  "6 

•  3-6 

3 

•025         -271 

-  -ooi* 

2756 

4827    41  3225 

Groombritlge  2756  ..1  8"2* 

18  5843-14 

13-6 

3 

+     i  '9405 

+     -0009 

-     -0032 

48  51     6-5 

13-6 

3 

-   5-083    -    "272 

+    "021 

2757 

4829    39  3633 

Groombridge  2757  .. 

8-5* 

5847-03 

'37 

2 

1-9916 

+    -oon 

•f    -OO26 

50    9  23-8 

'37 

2 

•089 

•279 

-    'OI2 

2758 

4825    49  2926 

Groombridge  2758  .. 

77* 

58  49-42 

12-6 

4 

'  -5643 

-    -0005 

+    -0015 

40  38  47'5 

12-6 

4 

•092         -219 

+    'OO7 

2759 

4828    45  2825 

Groombridge  2759  .. 

67       I 

59    0-32 

1  1  -6        5 

1-7486 

+    -0004 

+    -0038 

44  21  38-1 

u-6 

5 

•107         -245 

+    -O02 

2760 

4831     41  3227 

Groombridge  2760.  ..  87  * 

59    8-51 

13-6        i 

1-9415 

+    -0009 

-    -0003 

48  51  46-3 

•  3-6 

I 

•I2O            -272 

-    '004* 

CATALOGUE  OF  CIRCUMPOLAK  STARS  FOR  1810-0, 


"e  x* 

w  in 

'&    . 

i 

No. 

-  5T 

in  Green 
Catalogue 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

•a 
B 

1 

o 
a> 

-. 

o 
a 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSlo'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

*£ 

d 

B. 

2761 

4821 

O 

59  '937 

Groombridge  2761... 

6-9 

h     m 

1  8  59  25-36 

97 

6 

+    0-8456 

-     -0062 

i 
+  -0009 

0           1        II 

30    9    0-2 

97        6 

-   5-143 

-    -"7 

-   -015 

2762 

4830 

54  2080 

PiazziXVIII.  325... 

77 

595i'oi 

10*6 

5 

+     i  -2857 

-     '0023 

+   -0017 

35  53  33  '3 

10-6        5 

•179 

-     -179 

+  -002 

2763 

2421 

1740" 

75    683 

Bradley  2421  

6-2 

I 

59  51  -38 

12-8 

•2 

-     i  -9^42 

-     -0661; 

+  "0089 

M28    22*1 

12-8  '.     •; 

•181 

+    "2?4 

-  -O2'; 

2764 

4835 

38  3435 

Groorabridge2764... 

8-1' 

1  8  59  5577 

I2'2 

3 

4 

+    2-0593 

•™«*j 

+       'OOI2 

+   -0029 

J 

Si  55  58-4 

J 

12-2          4 

•186 

-    -288 

j 

T     -O29 

2765 

4836 

41  3232 

Groombridge  2765... 

6*3 

I 

19   o    7-63 

I3'6 

5 

i-9432 

+       -0008 

+  -0008 

48  52  267 

13-6       5 

•203 

-    -272 

+      "Clog 

2766 

4833 

49  2929 

PiazziXVIII.  328... 

6*5 

19   015-35 

127 

5 

+     ''SSI? 

-       -O006 

-   -0014 

40  21  47  '4 

127        5 

-   5-213 

-    -217 

-  '016 

2767 

4837 

4i  3234 

Groombridge  2767  .  .  . 

8-1* 

o  28-36 

I3'6 

i 

I-9398 

+       '0009 

-    -0012 

48  46  27-5 

13-6  !     i 

•231 

•271 

-  -014 

2768 

2416 

'IQCt'l* 

o  2178 

51  Draconis 

_._ 

I 

o  38-96 

7*O 

I  "KI3 

—       'OOI9 

'OOI  2 

36    m    27  "O 

7*2 

7 

*247 

•188 

—    'Old 

2769 

J    y  J 

4842 

jj  •*/** 
40  3596 

Groombridge  2769.  .  . 

7-0 

I 

i    6-63 

117 

6 

1-9589 

+       'OOIO 

+    -OO20 

49  14  18-2 

/   • 
117 

/ 
6 

•285 

•274 

Ultf 

+  -007 

2770 

4845 

38  3441 

Piazzi  XIX.  8  

... 

i  10*63 

IO'7 

6 

2  '0402 

+       'OOI2 

+    'OOO6 

51    21    58'3 

1O"7 

6 

'305 

•285 

-  "001 

2771 

1746! 

61   1808 

Groombridge  277  1... 

7-0 

II 

y     j 

19     I  2376 

iv/   i 

9-8 

6 

+     0-6649 

-       -0087 

+    'OO2I 

28  II   23-1 

9-8 

6 

-   5'310 

-    -092 

•ooo 

2772 

4844 

43  3160 

Groombridge  2772.  .. 

7-3 

I  24-89 

1  1  '6 

5 

1-8676 

+       -0007 

+    -OOI5 

46  58  48-8 

n-6 

5 

•312 

•261 

-  -040 

2773 

4843 

44  3065 

Groombridge  2773... 

8-4* 

I  26-39 

127 

3 

i  "8  1  79 

+       -0005 

-f  *ooo6 

45  49  20-2 

127 

3 

•313 

•254 

-  -015 

2774 

4846 

38  3445 

Piazzi  XIX.  n 

7'6 

I  d.6'70 

IO'7 

-f-     2*0321 

•f       'OOI  2 

+    'OOI  I 

C.I       8    2Q'Q 

107 

5 

"343 

-    -283 

-  -015 

2775 

4826 

73     845 

Groombridge  2775.  .. 

/ 

7-0 

II 

•    V    17 

3    7-63 

"***  / 

12-6 

5 

-  1-3751 

-       ^527 

+  '0049 

3                 y  y 

16    8  31-8 

12-6 

5 

"456 

+    -'95 

+  -064 

2776 

4848 

50  2733 

Groombridge  2776  .. 

7'9* 

19  339-11 

12-7 

3 

+  1-5405 

-     'oooS 

-  -0042 

40    2  40  '8 

127 

3 

-   5-500 

-    -214 

-    'OI2 

2777 

4849 

50  2734 

Groombridge  2777  ... 

6-7 

I 

3  42-01 

12-7 

6 

i  -5350 

-     -0008 

-      -001  I 

39  56  16*2 

12-7 

6 

"504 

•213 

-    "OI2 

2778 

4851 

52  2350 

Groombridge  2778... 

5'9 

II 

3  58-65 

11-9 

6 

i  '4180 

•0016 

-  -0083 

37  52  22-2 

11-9 

6 

•528 

•197 

+    -056 

2779 

4850 

55  2151 

Groombridge  2779.  .. 

7-6* 

4  12-40 

12-6 

4 

i  -2290 

-     -0032 

+    -OO2I 

34  54  13-5 

I2'6 

3 

•546 

•170 

-     'OI2 

2780 

4856 

38  3464 

Piazzi  XIX.  27 

8-2* 

4  23*40 

10-7 

2-0356 

+       "OOIO 

+    "OOI  I 

51     8  14-5 

10-7 

5 

•561 

•283 

-    "O2I 

2781 

4852 

55  2152 

Groombridge  2781... 

7'3 

19    4  26-24 

12-7 

5 

+  1-2342 

•0032 

+  '0015 

34  58  21-9 

127 

5 

-     -025 

2782 

4859 

40  3620 

Groombridge  2782  ... 

6-1 

I 

5    4-92 

H"7 

6 

+  i  -9892 

+    -0009 

+  -0016 

49  52  47'9 

117 

6 

•620    -   "276 

+    "026 

2783 

4857 

48  2844 

Groombridg'!2783... 

7'2 

I 

5  I5-89 

11-8 

3 

+  1-6388 

-     -0003 

+  -0032 

41  51  51-1 

11*8 

3 

•636    -    -227 

+  -016 

2784 

2440 

4834 

76    712 

Bradley  2440  

g.. 

II 

t  A&-T.T. 

9-6 

6 

-    2"38';2 

—     -0913 

-    'OIOO 

13  13  41-6 

9'6        6 

•680    +    336 

+  -070 

2785 

4862 

40  3624 

Groombridge  2785  .  .  . 

7'3 

J  V  JJ 

6    4-85 

7 

11-7 

5 

+    I  '9595 

+     -0009 

+  -0013 

49    4  32-8 

117 

5 

•704,  -   -272 

+  -023 

2786 

486i 

55  2158 

Groombridge  2786... 

8-1* 

19    646-16 

12-6 

4 

+     1-2371 

•0032 

+  -0038 

34  56    4'2 

12-6 

4 

-  5762 

-    -171 

-  -005 

2787 

;  4866 

47  2779 

Groombridge  2787... 

67 

653-66 

n-6 

5 

I  "6947         •      'OO02 

-    -0021 

42  56  28-1 

u-6 

5 

•771 

•235 

+    "OIO 

2788 

4868 

39  3686 

Groombridge  2788... 

8-6* 

7    7-67 

10-7 

i  j        1-9996     +     -ooio 

-    '0053 

50    4  39'i 

10-7 

i 

•792 

•277 

-  -020 

2789 

3H7* 

49  2959 

Groombridge  2789... 

5-9      II 

7    9-83 

97 

5         1-5717  i         -0008 

-    -0175 

40  29  44  "8 

9'7 

5 

•795         -217 

-  -620 

2790 

2427 

jyccf 

38  3490 

4-6       T 

7  17*^8    i      Q'7 

12               2'OdOO  1    H-       'OOIO 

+    -OOO5 

51    10  28-4 

97 

12 

•806         -283 

+    "002 

/           /      J                           7     1 

2791 

2433 

I753t 

56  2209 

53  Draconis 

5*2         TT 

IQ     8     4"6d. 

7-7 

+       I  "1361 

-0043 

+    "0055 

33  27  39'° 

7'7 

9 

-   5-87'    -    -156 

-    -032 

2792 

4872 

4i  3275 

Groombridge  2792  .. 

8-4* 

J.J. 

y             T1  ^"r 

814-31 

/  / 
11-7 

2 

I-962I 

+     -0008 

-  -oooi" 

49     3  5°-8 

117 

2 

•884         -271 

-    -OI2 

2793 

4869 

55  2164 

Groombridge  2793  .. 

8-3* 

827-21 

12-6 

3 

I  -2463 

•0034 

+    -0021* 

35    o  36-2 

12-6 

3 

•903         -171 

-    -O24 

2794 

4873 

48  2857 

Groombridge  2794  .. 

7'4 

8  40*05 

n*8 

4 

I  '6506 

-     -0005 

+    -0009 

41  58  25-8 

II  -8 

4 

-921  :        -228 

+    -029 

2795 

2796 

2443 

4867 

65  1326 

55  Dracouis  

6-1 

I 

10    Q    i  *8o 

8-6 

4 

+      0-2477 

•0170 

-    -0007 

24  20  19-2 

8-6 

6 

-    5-95I 

-    -032 

-     -028 

2797 

4879 

44  3086 

Groombridge  2797  .. 

7'9* 

y     y             J 

9  15-81 

11-7 

3 

i  -Sou 

+    -0003 

-    -0003 

45    9    9'5 

117 

3 

•971 

•248 

+    -003 

2798 

4877 

48  2858 

Groombridge  2798  .. 

7  -2 

II 

9  16-15 

10-7 

5 

I-6335 

-     -0006 

•oooo 

41    36    21-2 

107 

5 

•971 

'225 

+    'O2O 

2799 

4875 

52  2371 

Groombridge  2799  .. 

8-5 

9  18-53 

12-7 

3 

I-3837 

•OO22 

-  -oooi 

37     6  437 

127 

3 

'975 

"190 

+  -on 

2800 

4880 

40  ^645 

Groombridge  2800.. 

7-i 

9  24-97        10-2 

12 

1-9987 

+       -0009 

-  -0034 

49  58     i'6 

IO'2         II 

5-983         -276 

+    -047 

2795.   This  No.  is  left  blank,  see  Ledger. 

2789.  This  is  the  first  star  of  the  pair  2  2486  :  components  6-5  and  6'O. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

O    Wj 

•3   •— 

>.  in  Greenwich  1 
Catalogue. 

Zone 
and 

No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectrum.  1 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.I). 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
3bs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
iSio'O. 

Annual 
Proper 
Motion. 

* 

fc 

ff 

0 

h    m    s 

8 

s 

8 

0         1       n 

H 

„ 

„ 

2801 

4881 

45  2865 

Groombridge  2801  .. 

7  '3 

1 

19    945-08 

117 

5 

+     i  7949 

+     -0003 

+     -OOO9 

44  59  367 

11*7 

5 

-    6*on 

-    -24? 

+  -008 

2802 

4882 

49  2968 

Groombridge  2802  .. 

6-3 

10  22-04 

9-8 

6 

«  '5657 

-     -ooio 

-     *OOI7 

40  IS  34'3 

9-8 

6 

•063 

•215 

+  -006 

2803 

4887 

46  2651 

Groombridge  2803  .. 

8-4* 

10  28-01 

12-6 

2 

17170 

-      -OO02 

+     *0039 

43  16    87 

12-6 

2 

•071 

•236 

+  -°55 

2804 

2444 

3129' 

57  1968 

54  Draconis         . 

5'3 

II 

1031*15 

77 

5 

1-0796 

-      -0052 

+    -0004 

32  37    8*8 

77 

6 

•076 

•148 

+  '084 

2805 

4891 

41  3292 

Groombridge  2805.. 

n 

10  55-10 

11-7 

5 

1-9665 

+      -0008 

+    -0024 

49    4  137 

11*7 

5 

•109 

•271 

+  '024 

2806 

4888 

54  21  10 

Groombridge  2806  .. 

77* 

19  II  12-32 

127 

2 

+     1-2635 

-      '0035 

+    *OO2O 

35    9  43'1 

127 

2 

-  6-132 

-    -173 

-  -007 

2807 

4890 

48  2868 

Groombridge  2807  .. 

7'4 

II  16-45 

u-8 

4 

I  -6559 

•   "0004 

+    -OO2O 

41  58  38*8 

11*8 

4 

•138 

•228 

+  -024 

2808 

4889 

49  2969 

Groombridgo  2808  .. 

7'4 

II  17-98 

10-8 

2 

i  -6018 

•0008 

+    -0003 

40  54  38*1 

10-8 

2 

•141 

•220 

+  -028 

2809 

4892 

46  2658 

Groombridge  2809  .. 

6-0 

II 

II  24-41 

12-6 

5 

1  7226 

•oooi 

-    -0015 

43  21     9'5 

12-6 

5 

•149 

•237 

-  -290 

2810 

4893 

46  2659 

Groombridge  2810.. 

8-5* 

II  26-92 

I2'6 

2 

I7I34 

•oooi 

+   -OOOI 

43    9  16*0 

12-6 

2 

•'53 

•235 

-   -005 

281  1 

244Q 

4883 

67  1129 

57  Draconis          .  8 

,.., 

II 

19  12  28*64 

6*7 

6 

+     0*0285 

_       '0224 

+  -0188 

22   40   21*3 

6-8 

7 

-  6*239 

-     'OO2 

-   -091 

2812 

~^ry 

•fw^ 

4901 

40  3665 

Groombridge  2812  .. 

J  J 

67 

I 

12  37*09 

/ 

107 

6 

2*0041 

+    -0009 

-    -OOI2 

49  59     1-9 

107 

/ 

6 

•250 

•275 

-   '014 

28  1  j 

2447 

4896 

53  2216 

VQ 

H 

12  42*49 

6-9 

j.,g-. 

—    '002-; 

+    'OO74 

•»6  -;8  40-0 

II'O 

124 

•258 

•189 

-  -124 

*"  •*  J 

2814 

4910 

40  3670 

Groombridge  2814  .. 

J  y 

7'4 

13  I6*27 

v    -y 

io-6 

3 

2-0087 

j 
+    -0009 

""/  *t 
-    *OO27 

j"    y    •t" 

50    4  46"! 

io'6 

3 

-3°4 

•276 

-  *oo8 

2815 

4906 

49  2977 

Groombridge  2815  .. 

6-1 

13  3379 

10-7 

6 

''5997 

-     -0009 

+    *OOII 

40    46    39'9 

107 

6 

•329 

•219 

-  -040 

2816 

4907 

53  2219 

Groombridge  2816  .. 

8-2* 

19  13  54-41 

12*7 

2 

+      1*3808 

—     -0025 

+  -0003 

36  53  I4'i 

12-7 

2 

-  6-357 

-    -189 

+  -009* 

2817 

» 

4909 

53  2220 

Groombridge  2817  .. 

7'9t 

14   0*22 

11*8 

2 

1*3851 

•0025 

+  -0044 

36  57    8*3 

11-8 

2 

•365 

•189 

+    *OI2 

2818 

4911 

39  373' 

Groombridge  2818  .. 

7-0 

14    2*48 

11*6 

4 

2*O228 

+     -ooio 

-    'OOOI 

50  25  23*8 

1  1  -6 

5 

•368 

•277 

+    "O2O 

2819 

4899 

63  1504 

PiazziXIX.  101  

9-1* 

14  17-20 

12-7 

2 

0-5775 

-     -0126 

+  -0035 

26  56  54*9 

12*7 

2 

•389 

•077 

-    -005 

2820 

4914 

42  33'5 

Groombridge  2820  .  . 

7-2 

14  59'°° 

117 

3 

i  -9«73 

+    '0005 

-  -0045 

47  39  52'i 

117 

3 

'447 

•262 

+    "042 

2821 

4908 

62  1702 

Piazzi  XIX.  108  

6-9 

II 

19  15   0*61 

107 

9 

+    0*6003 

-     -0124 

+  -0044 

27     8  10*4 

,0-9 

10 

-  6-449 

-     -080 

+  •003 

2822 

4912 

54  2123 

Groombridge  2822  .. 

6-2 

I 

15  24-31 

8-6 

6 

i'3274 

•0031 

•f  -0044 

35  58  25*2 

8-6 

6 

•481 

•181 

+  '035 

2823 

4913 

53  2227 

Groombridge  2823  .. 

8-1* 

1531*29 

n-8 

2 

1-3912 

•0025 

+    -OO22 

36  59  22*0 

n  -8 

2 

•491 

•189 

-  -013 

2824 

49  J  9 

50  2784 

Groombridge  2824  .. 

7  '5 

15  34*26 

10*6 

I 

+    1-5639 

*OOI2 

+    -0015 

40    o  53*0 

io'6. 

I 

'495 

-    -213 

-  -029 

2825 

2466 

I?64t 

76    717 

59  Draconis   

f,'2 

I 

16    1*41 

8*7 

4 

-    2*0912 

*OQl6 

+    'OIIO 

13  45  457 

8'7 

6 

"533 

+    -291 

+  ''35 

•««•  j 

2826 

49"5 

57  1983 

Groombridge  2826  .. 

j 

8-6* 

19  16    3*70       12*8 

I 

+    1*1131 

y  j 
-      -0054 

-  -0013 

32  51     8*1 

12-8 

i 

-   6-536 

-   -151 

-  -015 

2827 

3>55* 

57  1986 

Groombridge  2827  .. 

6-2 

1646*58       12*8 

6 

i  '1046 

•0056 

+  -0039 

32  42  39*8 

12*8 

6 

•596 

•150 

-     Oil 

2828 

4926 

42  3325 

Groombridge  2828  .. 

6-8 

I 

1657-30       11-7 

5 

1-9094 

+      -OOO7 

+  -0026 

47  23  14*6 

11*7 

5 

•606 

•260 

+  -018 

2829 

4925 

52  2400 

Jroombridge  2829  .. 

6-9 

I 

17    o-oi       107 

6 

i  -4541 

-      -OO22 

+  -0019 

37  59     1-9 

107 

6 

•614 

•198 

-  '009 

2830 

493° 

46  2675 

Groombridge  2830  .  . 

7-8 

1727*57       12*6 

4 

17678 

-      -OOO2 

-  -0024 

44    4  22-2 

12*6 

4 

•652 

•241 

+  '042 

2831 

4933 

38  3575 

Groombridge  2831  .. 

6*9* 

19  17  40-17       1  1  -6 

4 

+    2-0552 

+      -0009 

-  -0054 

51     9    8-0 

11*6 

4 

-  6-669 

-   -280 

+  '042 

2832 

4934 

43  3229 

Groombridge  2832  ..;  6*0 

II 

1756*19       117 

6 

1-8944 

+      -0005 

+   -OO22 

46  58  35'i 

117 

6 

•691 

•258 

+  -028 

2833 

3'59" 

57  1993 

Groombridge  2833  ..!  6*6 

17  56*89       ii  *i 

II 

1-0994 

-      -0058 

+    -0064 

32  35  45'6 

11*1 

n 

•692 

•148 

-  -041 

2834 

4937 

44  3122 

Groombridge  2834  . 

7'i 

18  14*19       10*8 

4 

1-8299 

+      -OOO2 

+    -0068 

45  26    6*4 

10-8 

4 

715         -249 

-  -022 

2835 

4924 

64  1344 

Groombridge  2835  . 

6*4 

I 

18  16*98 

97 

6 

0-4837 

•OI5I 

+    'OO22 

25  58    2-5 

97 

6 

719 

•065 

-  -005 

2836 

4935 

49  2994 

Piazzi  XIX.  131  

6*2 

I 

19  18  25*03 

10*3 

7 

+     i'5747 

-      -OOI2 

-    -0031 

4°    5  437 

10*3 

7 

-   6-730 

-    -214 

-  -006 

2837 

4939 

46  2681 

Groombridge  2837  . 

7'3 

18  30*55       12-6 

4           I  -7634 

-      *OOOI 

-    -0005 

43  55  45'3 

12*6 

4 

739 

•240 

+  "003 

2838 

4942 

43  323' 

Groombridge  2838  . 

7*8" 

1849*32       117 

I 

1-8906 

+      -0005 

-    "0004 

46  50  46*9 

117 

I 

•763 

•257     +  -046' 

2839 

4936 

54  2135 

Groombridge  2839  . 

7  '4 

1852*80       12*6 

5 

+    i  -2928 

-      -0037 

•oooo 

35  '7  5°'6 

12*6 

5 

•769 

-    -175     -  -004 

2840 

2472       4920 

73    857 

*  47 

19    7*69        7*7 

6  -     1*0447 

-      -0560 

-    "0290 

17     o    2*9 

7*6 

10 

•789 

+    -146     -   *ni 

2  y 


CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


No. 

~£  « 

OJ  \O 

£  f- 

3  " 
^  . 

e  " 
-1 

Km 

No.  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  E.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annua 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

M  can 
Date 
1800+ 

No. 
of 

01)8. 

Annual 
Pre-  • 

cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h    m    8 

a 

i 

s 

o        /      // 

„ 

„ 

„ 

2841 
2842 
2843 

2471 

4944 
4932 
4946 

49  2999 
65   1345 
42  3340 

Piazzi  XIX.  140  

7-0 

47 
8-4* 

I 

19  i933-5i 
.'9  39  '95 
19  56-35 

IO'2 

6-9 
12-8 

6 
ii 

2 

+    i  '5791 
0-3311 
1-9414 

-     -0013 

-     -01  84 
+     -0007 

-  -0019 
+  -0062 
+  "0013 

40    7  42-6 
24  39    0-8 
48    3     5'i 

IO-2 

7-0 

12-8 

6 
15 

2 

-   6-825 

•834 
•855 

-    -214 

"043 
•263 

+    '021 

-   -°33 
-  -035* 

Groombritlge2843.. 

2844 

44  3'33 

Groombridge  2844.. 

6-8 

20    8  -95 

10-8 

6 

1-8338 

•OOO2 

-  -0046 

45  26  24-5 

10-8 

6 

•873 

•249 

+   -076 

2845 

4948 

44  3"37 

Groombridge  2845.. 

6-6 

20  13-47 

10-8 

6 

1-8306 

'OOO2 

-    -OO22 

45  21  44-3 

10-8 

6 

•879 

•248 

+  -013 

2846 

4949 

39  3767 

Groombridge  2846  .. 

7'3 

19  20  17-89 

ii  -6 

5 

+    2-0325 

+       -OOOg 

+  -ooii 

50  24  55-8 

11-6 

c 

-   6-886 

-    -276 

+   -003 

2847 

4947 

55  2199 

Groombridge  2847  .. 

7-4* 

20  51  '31 

12-7 

3 

1-2800 

•004O 

-    -0008 

35     i     7-8 

127 

1 

•931 

•'73 

+  -03" 

2848 

4956 

41  3352 

Groombridge  2848  .. 

7'4 

I 

21  14-21 

12-8 

2 

i  -9477 

•0007 

-    -0005 

48    9    o-i 

12-8 

2 

6-962 

•264 

+  -025 

2849 

I7«2t 

49  3°I2 

Piazzi  XIX.  154  

7'3 

21  45-62 

10-6 

I 

1-5901 

•OOI3 

+    -0007* 

40  14  18-7 

io-6 

I 

7-oo6 

•215 

-   -040 

2850 

4953 

54  2146 

Groombridge  2850.. 

7-8 

21  54-56 

11-7 

5 

i-3'4i 

-       -0038 

+    "0004 

35  29  33-6 

11-7 

5 

•017 

•177 

+  -°I7 

2851 

4962 

39  3777 

Groombridge  2851  .. 

6-9 

19  22  11-38 

ii  -6 

5 

+    2-0367 

+       -0009 

+    'OOI2 

50  26  39-0 

11-6 

5 

-   7-040 

-     -275 

+    -012  1 

2852 

4954 

57  1999 

Piazzi  XIX.  156  

6-5 

I 

22  2O-O7 

97 

6 

1-0946 

•0063 

-    'OOIO 

32   21      9-8 

97 

6 

•052 

"147 

-    -012 

2853 
2854 

2855 

2476 

4964 
i?83t 
4969 

39  378i 
52  2434 
54  2152 

Groombridge  2853  .. 
7  Cv^ni                    i1 

8-6* 
5-6 
7'5 

I 

22  33-63 
22  46-72 
23  58-49 

11-6 
8-6 
11-7 

2 

6 
4 

2-0375 

1-4733 
1-3276 

+       -0008 
-       -O022 
-       -0038 

-  -0005 

-    'OOI2 
-    'OOII 

50  26  59-5 
38    3  44-o 
35  36  30-0 

n  -6 
8-6 
11-7 

2 

6 
4 

•072 
•089 
•186 

•275 
•198 
•178 

+    -042 
+    '021 

+  -oio  1 

Groombridge  2855  .. 

2856 

4973 

45  2913 

Groombridge  2856  .. 

7-0 

19  24  32-I3 

10-8 

3 

+     I-7904 

-       "OOOI 

+    -OOI9 

44  14  46-1 

lo-S 

3 

-   7-232 

•241 

-     031 

2857 

4976 

42  3367 

Groom  bridge  2857.. 

7-9* 

24  36-02 

11-7 

3 

i  -9223 

+    -0005 

-    -OO26 

47  21  24-1 

11-7 

3 

•238 

•259 

+    -020 

2858 
2859 
2860 

2481 

4975 
4974 
4982 

49  3023 
51  2605 

42  3372 

Groombridge  2858  .  . 
10  Cygni  i2 

8-0* 
4-0 
7'2 

I 

24  45  '52 
24  5478 

25  1  2  '26 

107 
6-8 
11-7 

5 
ii 

5 

i  -6308 

I'5I34 
1-9257 

•ooii 

-       "OO2O 
+       -0006 

+   "0025 
+    '0023 
+   -0003 

40  53    9  '4 
38  40  13-5 
47  24  40-6 

10-7 
10-9 
11-7 

5 
96 

5 

•251 
•263 
•287 

•219 
•203 
•259 

-     -O26 
-    -127 

-  -on 

Groombridge  2860  .. 

2861 

4981 

46  2707 

Groombridge  2861  .. 

6-9 

19  25  22'ig 

io-8 

6 

+     1  7841 

•OOOI 

-    -O006 

44     3  57'3 

to  8 

6 

-   7'3°o 

-     '239 

-   -oio 

2862 

4985 

48  2905 

Groombridge  2862  .. 

7-2 

I 

25  46-30 

IO'I 

5 

1-6796 

•0007 

+   '0029 

41  48  58-0 

lO'I 

5 

'333 

•225 

+  -oio 

2863 

4986 

49  3°33 

Groombridge  2863  .. 

7-5* 

25  58-88 

11-8 

3 

1-5986 

•0013 

+    -0004 

40  12    6-6 

11-8 

3 

•351          -214 

+  -006 

2864 

4983 

55  2211 

Groombridge  2864  .. 

6-7 

26     6-82 

12-6 

5 

i  -2932 

•OO42 

+    -0055 

34  58  55'3 

12  6 

5 

•361          -173 

-  -150 

2865 

4988 

49  3034 

Groombridge  2865  .. 

5'6 

11 

26  17-31 

11-8 

5 

i  "5939 

"0013 

-    -OO2O 

40    5  44-2 

ii-8 

5 

'375          "213 

-  -041 

2866 

4990 

48  2907 

Groombridge  2866.. 

87* 

ig  26  17-60 

12-6 

2 

+    i  -6878 

•0007 

-    '0025 

41  57  29-8 

12-6 

2 

-   7-376  -      -226 

-   -oio 

2867 

4993 

48  2909 

Groombridge  2867  .. 

8-5* 

26  35-36 

12-6 

2 

i  -6820 

•0008 

+    -0066 

4'  49  35'2 

12-6 

2 

•400         '225 

-  -333 

2868 

4989 

55  2214 

Jiazzi  XIX.  190  .  ... 

8-3* 

26  4679 

12-7 

2 

1-2838 

•0045 

+    '0043 

34  48  397 

127 

2 

•416         '171 

+  -027 

2869 

4997 

45  2918 

Groombridge  2869  .. 

8-8* 

26  54-16 

127 

2 

i  -8002 

-     -oooi 

-    -0044 

44  20  58-8 

127 

2 

•425          -241 

+    -112 

2870 

5002 

38-3650 

Groombridge  2870.. 

6'5 

I 

26  59  '55 

97 

6 

2-0881 

+     -ooio 

+    '0003 

5'  38  43'9 

97 

6 

'433         -280 

-     -023 

2871 

4995 

49  3°j8 

Piazzi  XIX.  191  

8-2* 

1927     0'O2 

ii  -8 

3 

+    1-6031 

-     -0014 

-    -0095 

40  14  13-4 

11-8 

3 

-   7H33.  -     -214 

-    -3°3 

2872 

4994 

54  2169 

Groombridge  2872  .. 

6-9 

27  19-18 

12-6 

5 

i  -3076 

"0042 

+    -0098 

35    8  41-5 

12-6 

5 

"459 

•174 

-      -I42 

2873 

5003 

45  2920 

Groombridge  2873.. 

7'4 

27  26-04 

12-7 

5 

i  '802  1 

-       "OOOI 

+  '0016 

44  22     1-7 

127        5 

•469 

•244 

-     -OO4 

2874 

5005 

42  3382 

Groombridge  2874  .. 

8-2* 

2733-88 

12-8 

2 

i  -9556 

+     '0006 

+  -0067* 

48    2  57-5 

12-8          2 

'479 

•262 

+   -016* 

2875 

3195* 

58  1929 

Groombridge  2875  .. 

6-7 

27  58-36 

97 

5 

i  -0708 

•0072 

-  '0689 

3i  47  47  '5 

97 

6 

•512 

•142 

+   '375 

2876 

3202* 

48  2914 

Groombridge  2876  .. 

6-3 

19  28  27-71 

9-8 

ii 

+     1-6532 

-     -ooio 

+  -0005 

41     8  48-4 

9-8 

n 

-    7-552 

-     -220 

-   -003 

2877 

3206* 

42  3386 

Groombridge  2877  •• 

5'3 

I 

28  29-69       12-8 

6 

1-9555 

+     -0006 

-  -0007 

47  59  53'Q 

12-8 

6 

'555 

•261 

+    -012 

2878 

5010 

43  3290 

Groombridge  2878.. 

6-6 

I 

2843-63      10-7 

6         i  -8945 

+    -0004 

+    'OOI2 

46  27  59-8 

10-7 

6 

'574 

"253 

-    -004 

2879 

5015 

43  3293 

Groomliridge  2879  .. 

8-8* 

29  13-52     10-7 

I 

i  -8936 

+    -0003 

-    'OOI2* 

46  25  12-8 

10-7 

i 

•614 

•252 

-    -017 

2880 

5014 

47  2870 

Groombridge  2880.. 

6-9 

29  15-69       10-6 

6 

i  -7088 

•0007 

-    "0028 

42  14  41-9 

10-6 

6 

•617 

•228 

+    -068 

2844.  The  proper  motion  lias  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 
2879.   As  the  R.A.  of  this  star  seems  to  be  discordant,  it  has  not  been  used  in  deriving  the  proper  motion. 

FROM    OlisKHVATlONS    MADE   BY   STEPHEN   GUOOMBUIDGE   AT    BLACKHKATH,    1806   TO    1816. 
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~£  "-». 

3 

i 

No. 

0    u-» 

't    \Z 

"~~ 

6J 

).  in  Crtenw 

Catalogue. 

/one 

a  u.l 

No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

03 

•3 

L 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Procession 
1810*0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

£ 

>> 

o 

h     m    s 

a 

S                                 5 

0           1        II 

„ 

„ 

H 

3209* 

50  2815 

1'iazzi  XIX.  211  

57 

II 

19  29  24*65 

12*6 

6 

+      I  -5527 

-     '0019     +  *ooi6 

39    9  57'4      '2-6 

6 

-   7-629 

-     -206 

+     '208 

2882 

5021 

4"  34io 

Groombridge  2882  .. 

8-3* 

2931-54 

12*8 

2 

1-9638 

+      *OOO7       —    *OOO2 

48    9  32-9 

12*8 

2 

•639 

•262 

-      -027 

2883 

5023 

42  3393 

Groombridge  2883  .. 

7-9* 

2937*58 

12*8 

2 

J'9597 

•0004     -  '0014 

48    3     1*2 

12*8 

2 

•647 

•261 

-    'OOI 

2884 

5025 

40  3797 

Groombridge  2884  .. 

8-4* 

2942*35 

127 

I 

2-0134 

+      -OOO8   ,   +    -OOI2 

49  27    4*8 

127 

I 

•652 

•268 

-    '022 

5011 

59  2058 

Groombridge  2885  .. 

7'6 

2957*41 

9-8 

6 

I-OI59 

—      'OO82      +    *OO22 

31     o  59*2 

9*8 

6 

•673 

••34 

-    -018 

2886 

5027 

40  3800 

Groombridge  2886  .. 

7-6' 

'9  30   9*3 

127 

4 

+      2*OI27 

+     '0009     +  -0017 

49  24  30-8 

12*7 

4 

-   7*90 

-     -268 

+    '014 

2887 

5028 

40  3801 

Groombridge  2887  .. 

7'9* 

30  14*46 

127 

4 

2*OI44 

+     '0009     -  -0005 

49  27     8-9 

127 

4 

•696 

•268 

+    '029 

5024 

51  2625 

Groombriilge  2888  .. 

8-4* 

3°  '474 

12*6 

3 

I  ^502 

•0019 

-1-  -0006 

39    4  387      I2"6 

3 

•697 

•206 

-  *o86 

2889 

5032 

38  3677 

Groombridge  2889  .  . 

6-4 

I 

30  1  6  '22 

13-6 

6 

2-1075 

+      *OOII 

-  -0024 

52    2  ii  -6      13-6 

6 

•698 

•281 

-  *oo6 

2890 

5029 

40  3802 

Groonibridge  2890  .  . 

8-4' 

30  17-03 

127 

3 

2'0l6l 

+     -0008 

-   -0014 

49  29  45-7 

127 

3 

•699 

•268 

-  -009 

2891 

5031 

43  33°3 

Groombridge  2891  .. 

6-8 

19  30  2976 

8*6 

6 

•f    I  -9082 

+    -0005 

+  -0002 

46  42  49*8 

8*6 

C, 

-    7719 

•254 

+  '016 

5°34 

38  3680 

Groombridge  2892  .. 

6*8 

II 

30  38-28 

13-6 

6 

2*1008 

+      *OOI1 

-  -0004 

5'  49  39'9 

13-6 

6 

729 

•280 

+  '005 

2893 

3215* 

44  3'85 

Groombridge  2893  .. 

5"i 

11 

3°  44  '9' 

107 

6 

I  -8678 

+    -0003 

-  -0104 

45  43  '3'° 

107 

6 

'737 

•248 

+  -"3 

->S94 

2496 

5030 

49  3059 

Bradlev  2496  

6'? 

10  t;o*2o 

ii*6 

i 

I  '6103 

—      'OOI  4. 

4-  -0014 

40  10  57*0 

11*6 

5 

"744 

•213 

-  '026 

-x  "~i 

2498 

5°35 

49  3062 

13  Cygni  8 

J 

II 

j    j 
31  20*59 

6*9 

j 

17 

I  *6  1  *-,  i 

"**T 

—     'oou 

—    "OOI  I 

40  12  49*3 

11*5 

94 

785 

•214 

-  -240 

5041 

49  3064 

Cvgni  R 

var. 

10  \l  42*76 

11*6 

•  / 

v*  jj 
+     i  '6147 

w»  J 

—      '0014 

4-     -OO1  I 

40  13  2  1  *3 

1  1  -6 

4 

-    7-815 

-     -214 

+  '015 

2897 

5°45 

48  2922 

1'iazzi  XIX.  233  

y  j    t**  /w 
32  40*05 

8*7 

5 

+     i  -6642 

•ooio     +  '0038 

41     9    2*1 

5 

•892 

-       '220 

-0*139 

2505 

?O26 

69  1053 

61   Draconis     .       a 

4'8      II 

32  42*06 

7*7 

6 

-     O'i8q2 

•076"? 

+    '1046 

20  39  43*4 

77 

9 

"894 

+       -029 

+  1762 

a899 

J 

5038 

63  «539 

Groombridge  2899  .. 

*t  w      ** 
6*6 

3244-09 

/  / 
97 

6 

+    0-6569 

^JVJ 

•0150 

+    *OOO9 

26  59  13-0 

97 

6 

•897 

-       *085 

-0*006 

2900 

4987 

79    628 

Groonibridge  2900.. 

6*1 

I 

32  56-40 

9-8 

i 

•    3-3775 

•1976 

+    -0069 

10  47  21*9 

9-8 

5 

•912 

+       ^56 

+  '029 

2901 

5052 

38  3695 

Groombridge  2901  .. 

8*4* 

19  33    0*60 

'3-6 

4 

+    2*1037 

+       *OOIO 

+  -ooio 

51  47  18*4 

13-6 

4 

-    7-920 

-       -279 

+  "003 

2I/JJ 

5051 

43  33"9 

Groombridge  2902  .. 

7*8* 

33    7-5i 

107 

I 

1*9090 

+     -0005     -  -0018 

46  35  29*6      107 

i 

•932 

•253 

-    *OO2 

2903 

5053 

38  3696 

Groombridge  2903  .. 

8*4* 

33  10-10 

13-6 

3 

2*0952 

+     *ooio     -  *OOO4 

51  32  12*3 

13-6 

3 

"934 

*278 

-    '047 

2904 

5049 

50  2829 

Groombridge  2904  .. 

7'4* 

33  14-24 

11*8 

5 

i  -5648 

•ooi  8     +  -0023 

39  ii  40*0 

11*8 

5 

'937 

*206 

-    *O2I 

2905 

2503 

122^* 

42  3413 

i4Cygni  

5*4       I 

i"!  ir;'r'7 

10-6 

6 

I  '9W2 

+     '0006     +  -ooii 

47  36  54*6 

io'6 

6 

7'939 

•258 

-    *O2O 

2906 

5055 

5°  2833 

Groombridge  2906  .. 

8o» 

jj  j  ji 
'934   4'39 

n*8 

3 

+      1-5743 

-     '0019     +  -0016 

39  '9  42-5 

n  -8 

3 

-   8-004 

•207 

-    *OI2 

2907 

5057 

54  2193 

Groombridge  2907  .. 

6-0 

II 

34  24-29 

8*6 

6 

I  '35"9 

•0042     +  '0075 

35  28    4*0 

8-6 

6 

•031 

•'77 

-    *I72 

2908 

5062 

38  37" 

Groombridge  2908  .. 

7'5* 

344I-47 

12*2 

8 

2-II34 

+     *oou     +  -0005 

5i  58  5'  '3 

12*2 

8 

-054 

•279 

-  -001 

2909 

5060 

45  2949 

Groombridge  2909  .. 

5-0 

II 

34  58-40 

12*6 

6 

I-8434 

+     *oooi     +  *ooS8 

44  55    9'8 

I2'6 

6 

•076 

•243 

-  '^93 

29IO 

5063 

39  3876 

Groombridge  70,10  .. 

6-8 

I 

35    8*31 

I3*6 

5 

2-0593 

+     -0009     -  -0017 

50  25     7*9 

13-6 

5 

•090 

•272 

-   -005 

2911 

5064 

40  3846 

Groombridge  291  1  .. 

87* 

1935  11-99 

127 

3 

+      2-0369 

+     -0008     +  -0033 

49  47  51'0 

12*7 

3 

-    8-095 

--    -269 

+  -023 

2912 

5067 

39  3878 

Groombridge  2912.. 

6-2 

I 

35  28*17 

137 

5 

2*05I7 

•0009 

-  -0050 

50  n  20-6 

'3-7 

5 

•116 

•270 

-  -018 

2913 

5070 

39  3879 

Groombridge  291  3  .. 

9-0* 

35  43-32 

1*7 

2 

2*0504 

•0009     -  -0025* 

50    8  50-0 

137 

2 

•136 

•270 

-  -017* 

*9>4 

5071 

39  3881 

Groombridge  2914  .. 

7-8* 

36    2*59 

•37 

4 

2*0611 

•ooio     -  -0038 

50  25    6-3 

137 

4 

•163 

•271 

-  -017 

2915 

5072 

393882 

Groombridge  2915  .. 

8-0* 

36   4-86 

137 

3 

2*0621 

+      'OOIO 

-  -0023 

50  26  41  -6 

"37 

3 

•166 

•271 

+  ^35* 

2916 

5069 

50  2844 

Groombridge  2916  .. 

8-0* 

1936    7*06 

107 

i 

+   I  -6186 

•0015 

-    -OO2O 

40    3  45'9 

107 

i 

-   8-168 

-     *2I2 

+  -013 

2917 

5050 

71     964 

Groombriilge  2917  .. 

6-7 

II 

3<5  I5-37 

97 

6 

-    0*5121 

-    -0490 

-    -0199 

18  49    6-6 

97 

6 

•«79 

+     '071 

+  -o?5 

2918 

5075 

39  3884 

Groombridge  2918.. 

9-1* 

36  I5-54 

137 

2 

+   2*0573 

+     -0009 

-    •OO22* 

50  18    6*0 

137 

2 

•180 

-     -271 

+  -023* 

2919 

5°77 

40  3856 

Groombridge  2919  .. 

6*8      I 

36  28*95 

127 

5 

+    2*0368 

+      -0009      +   -OO22 

49  43  26*2 

127 

5 

•198 

•268 

+  '016 

2920 

5079 

S8  3725 

Groombridge  2920  .  . 

67 

36  29*63 

10*8 

6 

+    2*1097 

+      *OOIO            'OOOO 

51  46  29-9 

10*8 

6 

•199 

•277 

-   -004 

2896.  The  limits  of  magnitude  are  5-9  and  8*0  and  <  14  :  period  425d7. 
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CATALOGUE  OF  CIRCUMPOLAK  STARS  FOR  1810-0, 


No. 

"£  >A 

d! 

&CQ 

No.  in  Greenwich 

Catalogue. 

Zone 
and 
No.  iu 
B.  D. 

STAR'S  NAME. 

1 

1 
S 

£ 

j 

o 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
iSlO'O. 

Annual 
Proper 
Motion. 

o 

h    in    • 

( 

s 

8 

0           /        // 

it 

tr 

„ 

2921 
2922 
2923 
2924 
2925 

2512 
2513 

5078 
5066 
5084 

39  3885 
50  2847 
59  2092 
50  2848 
41  3469 

Groombridge  2921  .. 
1  6  Cygni.          c 

77 
6-2 
6-0 

II 
II 

I93632-49 
364572 
36  46-03 
36  48-48 
37  24-71 

13-6 

127 

9'5 

117 

6 
ii 

5 
ii 
6 

+     2-0632 
1-6126 
1-0083 
1-6131 
1-9998 

+     -0009 
•0016 
-     -0092 
•0016 
+    -0007 

-  -0014 

-  -0147 

+  -0016 

50   27      0-2 

39  54  39-9 
30  36    o'6 
39  55    6-0 
48  40  37-8 

13-6 

127 
9-8 
117 

6 
ii 
5 
9 
6 

-    8-2O2 
•22O 
"22O 

•224 
"272 

-      -271 
•211 

'211 
•262 

-   -009 

+  -143 
-   -023 
+   '155 
-   -015 

Groombridge  2923.. 
Bradley  2513  .... 

Groombridge  2925.. 

2926 

5085 

39  3891 

Groombridge  2926  .  . 

8-5* 

19  37  28-61 

13-8 

2 

+     2-0667 

+     -ooio 

-  -0037" 

50  29  46-1 

13-8 

2 

-    8-277 

-     -27: 

+   -039 

2927 

5089 

39  3895 

Groombridge  2927  .. 

87* 

38  18-28 

13-8 

2 

2-0637 

+     -ooio 

-  -0058 

5O  22      I'8 

'3'8 

2 

"343 

•27O 

+  -009* 

2928 

5091 

40  3866 

Groombridge  2928  .. 

6-5 

3822-25 

12-6 

6 

2-0410 

+     -0009 

-  -0058 

49  44    9'7 

12-6 

5 

•348 

•267 

+    'OH 

2929 

5086 

S2  2497 

Groombridge  2929  .. 

77 

38  30*65 

1  1  -8 

3 

+     I  "5089 

-     -0026 

-  -0003* 

37  53  22-1 

11-8 

3 

'357 

-    -197 

-  -006 

2930 

5061 

74    831 

Groombridge  2930  .  . 

7-i 

II 

39    1-65 

97 

6 

1-1478 

•0770 

+  -0060 

16    3  30-6 

9'7 

6 

•401 

+     -'55 

-  '014 

2931 
2932 
2933 

2520 

5090 
5°94 
5°97 

52  2501 

44  3234 
40  3870 

Groombridge  2931  .. 
18  Cygni  S 

77 
3'o 
7-8* 

I 

1939    2-23 
39    2-21 
39  19-32 

11-8 
7-0 
12-6 

4 
ii 

5 

+     I-5079 
1-8704 

2*0491 

-     -0026 

+       -OOO2 
+       -0009 

+  -0063 
+  -0048 

'0000 

37  50  36-6 

45  19  37-9 
49  54    9"9 

ii-S 
7-1 
12-6 

4 
13 

5 

-   8-401 
•401 
•423 

-     '196 

"244 
'268 

-  -017 
-  "040 
-  -008 

Groombridge  2933.  • 

2934 

5098 

39  39°5 

Groombridge  2934  .. 

7'1 

I 

39  21-27 

irS 

9 

2-0731 

+     -ooio 

-  -ooi  i 

50  34  10-5 

ii-S 

9 

-426 

•271 

+  -ooi 

2935 

5092 

57  2057 

Groombridge  2935  .. 

6-3 

II 

393I7I 

8-6 

6 

i  '1619 

•0071 

+  -0189 

32  26    0-6 

8-6 

6 

•441 

'ISO 

+  '053 

2936 
2937 

5093 

56  2291 
44  3243 

Piazzi  XIX.  284  

Groombridge  2937  .. 

6'6* 

7-9* 

II 

19  39  46*26 
40  18-31 

117 

12-7 

5 
4 

+     I  -2329 
1-8970 

-     -0060 
+    -0003 

+  -0016 
+  -0013 

33  24  46-8 
45  53  46-o 

"7 
127 

5 
4 

-   8-459 

•502 

-     'I6° 

'247 

-  -016 
+  -013 

2938 

5106 

39  39" 

Groombridge  2938  .. 

8-8* 

40  23  '64 

IO'6 

i 

2-0749 

+     -ooio 

-  -0044* 

50  33  48-1 

10-6 

i 

•509 

•271 

+  -036* 

2939 

5107 

43  3359 

Groombridge  2939  .  . 

7-0 

40  3670 

127 

.4 

1-9066 

+     -0004 

+  -0103 

46    6  50-0 

127 

4 

•527 

•248 

+  -004 

2940 

2941 

3249* 

47  2916 

Groombridge  2941  .. 

6-3 

19  4i  5374 

io-8 

5 

+     1  7562 

•0005 

-  -0018 

42  33  26-5 

10-8 

5 

-  8-628 

-    -228 

+  -045 

2942 

2943 
2944 

2529 

5H7 
3255* 

5I24 

39  3923 
38  3772 
44  3261 

Groombridge  2942  .. 
Bradley  2529  

7-0 

6'2 

6-8 

I 

42    8-17 
42  44*19 

42  57-41 

107 
9-8 
127 

5 
6 

3 

2-0783 
2-.I2I3 

I-9II4 

+     -ooio 
+     -ooi  i 
+    -0004 

+  -0033 
+  -0003 
+  -0015 

50  33  16-6 
51  45  42-7 
46     5  32-8 

107 
9-8 
127 

6 
6 
3 

•647 
•694 
711 

•270 
•275 
•248 

-  -029 

+    'O2I 
+    -029 

Groombridge  2944  .. 

29*5 

5121 

56  2303 

Groombridge  2945  .. 

7'5 

43  32-39 

117 

3 

I-2442 

-     -0061 

-   -ooio 

33  22    8-0 

11-7 

3 

757 

•160 

+    -036 

2946 

5122 

56  2304 

Groombriilge  2946  .. 

7'i 

I 

19  43  32-64 

11-8 

5 

+      I-257I 

-     -0060 

+  -0015 

33  33  19-0 

11-8 

5 

-   8757 

-    -161 

+    "098 

2947 

5111 

69  1067 

Groombridge  2947  .. 

8-2* 

43  38-20 

12-8 

i 

-      0-0669 

•0373 

+  -0017* 

20  58  25-6 

12-8 

i 

•765 

+    -012 

-    -015 

2948 
2949 
295° 

2534 

3246* 

5128 
5129 

68  1078 
38  378o 
40  3902 

Groombridge  2948  .. 
IQ  Cverni  ... 

8-5* 

5-4 

57 

II 
I 

43  33-08 
44    6'oS 

12-8 
9'8 
8-6 

i 

5 
6 

0-0450 
+      2-1235 
+      2-0583 

•0366 

+     -ooii 
+     -ooio 

+  -0103 
•-  -0004 

+  -ooii 

21     6  43-8 
51  45  36-8 
49  52  39'3 

12-8 
9-8 
8-6 

i 

5 
6 

758 
•781 
•802 

+    '009 

-    -275 
'266 

+    "040 
-     -103 
+    -023 

Groombridge  2950  .. 

295  ' 

5130 

39  3932 

Groombridge  2951  .. 

7-8* 

194427-26 

13-6 

2 

+      2-0969 

+      "OOII 

+  -0007 

50  57     0-3 

13-6 

2 

-   8-829 

-     '271 

+    -027 

2952 

5"4 

68  1079 

Groombridge  2952  .. 

5'9 

I 

44  31-61 

I2'8 

6 

-      0-0359 

-    -0367 

+  -0035 

21     7  38'7 

12-8 

6 

•834 

+     'DOS 

+    'O24 

2953 

5127 

59  2121 

Groombridge  2953  .. 

6-6 

II 

4451-67 

127 

6 

+      I  -0789 

-    -0089 

+  -0033 

31     3  29-4 

127 

6 

•862 

-     'IS8 

-    -136 

2954 

S'3' 

43  3382 

Groombridge  2954  .. 

8'5* 

44  53-S8 

127 

4 

1-9187 

+     -0004 

-  -0007 

46    9  13-5 

127 

4 

•864 

•247 

+    -035 

2955 

5134 

39  3934 

Groombridge  2955  .. 

8-1* 

44  57-06 

13-6 

2 

2-0978 

+     -ooio 

+  -0008 

50  56  46-9 

'3-6 

2 

•868 

•271 

-    'OSS 

2956 

5136 

40  3912 

Groombridge  2956  .. 

8-1* 

19  45  24-30 

11-7 

3 

+      2-0342 

+    -0009 

+  -0004 

49    8    0-7 

117 

3 

-   8-904 

-     -262 

+    '023 

2957 
2958 

2959 

2542 

5135 
3264* 
5142 

47  2937 
52  2547 
38  3796 

Groombridge  2957  .. 
20  Cygni  d 

6-2 
5'2 
8-4* 

II 

45  38-69 
45  5I-55 
45  57-6o 

1  1  -8 

77 
12-6 

5 

5 

2 

17914 
2-1245 

-     -0004 
-     -0029 

+      "OOII 

+  -0035 

-    -0022 
+    -0014 

43     6  21  -2 
37  29  22-6 
51  39  47'7 

u-8 

7'7 
12-6 

5 

5 

2 

"923 
•940 
•951 

•230 
•194 
•274 

-    'OO5 
+    '082 
+    -037 

Groombridge  2959  .. 

2960 

5H3 

38  3798 

Groombridge  2960.. 

7-8* 

46    8-44 

12-6 

2 

2'I3OO 

+       "OOI2 

--    -OO20 

51  48  53'5 

12-6 

2 

•961 

•274 

+    '021* 

2940.  This  No.  is  left  blank.     See  Ledger. 
2947.  As  the  R.A.  of  this  star  seems  to  be  discordant,  it  has  not  been  used  in  deriving  the  proper  motion. 

- 
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No. 

"s  «« 

s£ 

i?5? 

"I 
&« 

No.  in  Greenwich  1 
Catalogue. 

Zone 
aud 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

§ 
tj 

1 

73 

•— 
O 

& 
£ 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio-o. 

Secular 
Variation 
iSlO'O. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 

01)8. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o 

h     m     8 

s 

8 

8 

o        /      " 

it 

// 

it 

; 

5«45 

38  3801 

Groombiidge  2961  . 

77' 

J946  17-67 

12-6 

2 

+     2-1275 

+      -OOI2 

-  '0014 

5'  43  53'« 

12-6 

2 

-  8-974 

-    -274 

-   -320 

2962 

3272* 

47  2939 

Groombridge  2962  . 

5« 

i 

46  31-40 

107 

6 

I  -7688 

•0004 

-   -0015 

42  33  !4'i 

107 

6 

8-991 

•227 

•ooo 

2963 

5146 

47  2943 

Groombridge  2963  . 

7-8' 

47    2-03 

10-6 

2 

17625 

-      -OOO6 

-  -0016 

42  22  547 

10-6 

2 

9-032 

•226 

-  -005 

2964 

5149 

40  393' 

Groombridge  2964  . 

6-9 

ii 

47  1  1  -06 

11-7 

5 

2-0382 

+     -ooio 

+  '0013 

49    8     1-8 

11-7 

5 

•043 

•261 

+  -018 

2965 

5'37 

62  1760 

Groombridge  2965  . 

8-0* 

47  13'°° 

12-8 

3 

0-8190 

•0141 

-  -0026 

27  55  28-4 

12-8 

3 

•046 

•103 

-  '020 

2966 

5153 

40  3933 

Groombridge  2966  . 

7'9* 

'947  23-87 

117 

3 

+     2-0434 

+    -ooio 

-   -0007 

49  15  44-9 

117 

3 

-   9-060 

-    -262  ;  -  "009 

2967 

514^    47  2945 

Groombridge  2967  .. 

6-2 

i 

47  23-98 

10-7 

4 

I  '7774 

•0004 

-   -0026 

42  4°  5«'9 

107 

4 

•060 

•228     +  -016 

2968 

514° 

60  2026 

Groombridge  2968  . 

67 

ii 

47  25-56 

10-8 

6 

0-9430 

-     -0116 

-   "0024 

29  16  39-1 

10-8 

6 

•063 

•119 

-  '°54 

2969 

S»5> 

43  3398 

Groombridge  2969  . 

8-5' 

47  27-31 

12-7 

2 

'•933I 

+    -0006 

+  -0009* 

46  21  13-1 

12-7 

2 

•064 

•248 

+  -030* 

2970 

5"S2 

43  3399 

Groombridge  2970  . 

8-3' 

47  28-58 

12-7 

2 

1-9290 

+    -0005 

+  -0033 

46  14  53-1 

127 

2 

•067 

•247 

-  -017 

2971 

5156 

45  3°°l 

Groombridge  297  1  .. 

8-0* 

19  47  49-16 

14-6 

4 

+     I  -8798 

+    -0003 

-    -OO22 

45     i   17-5 

14-6 

4 

-  9-093 

-    -241 

•ooo 

2972 

5160 

4'  3534 

Groombridge  2972  .  . 

7'3 

48    8-56 

11-7 

3 

+     2-0366 

+    -0009 

-    -0034 

49     i  43'° 

117 

3 

-ii? 

•261 

+  -025 

2973 
2975 

2970 
2977 

2SS4 
2552 

5164 

5U9 
5165 

5163 
5169 

39  3952 
69  1070 
47  2949 

57  2084 
47  2952 

Groombridge  2973  .. 
63  Draconis  c 

8-4* 
4-0 

8'3* 

5'i 
67 

a 
i 

48  16-06 

4845'43 
48  52-09 

19  4922-88 
49  2374 

13-6 
6-8 
107 

97 
107 

3 
6 
i 

18 
i 

+     2-1098 
-     0-1592 
+     17768 

+     I-2398 
17952 

+    -ooii 
•0428 
•0005 

-     -0067 
•0003 

+    -OOO4 
+    '0167 
-    -OO26 

+    -0024 
+    -0041 

Si     5  3'7 

20    12   587 

42  34  48-9 

32  58  16-1 
42  57  23-1 

i3'6 
7-6 
107 

97 
10-7 

3 
16 

18 
i 

•128 
•166 
•174 

-   9-214 
•216 

-    -270 
+    '024 
-    -227 

-   -«57 
•229 

-    -022 
-    'OS! 
+    'OI2* 

-    -008 
-    -013 

Groombridge  2975  .. 
23  Cveni  ... 

Groombridge  2977  .. 

2978 

5162 

57  2085 

Groombridge  2978  .  . 

7'5 

49  26-44 

10-8 

2 

I  -1942 

•0074 

-  -ooio 

32  19  40-8 

10-8 

2 

•219 

•151 

+    "O2  1 

2979 

5170 

50  2920 

Groombridge  2979.. 

7'8 

i 

49  44  '59 

K  '4 

3 

+     I  '6403 

•0017 

+  -0030 

39  40  43'7 

11-4 

3 

•245 

-    -209 

-  -016 

2980 

5120 

80    627 

Groombridge  2980  .  . 

8'St 

50  14-09 

13-6 

4 

-     3-6879 

-    -2681 

-  -0090* 

9  56  58-1 

13-6 

4 

•281 

+    -480 

-  -041 

2981 

5181 

39  3965 

Groombridgf  2981  .. 

8-3 

195025-44 

13-6 

3 

+     2-0970 

+      -OOI2 

-  -0016 

5°  34  55-6 

13-6 

3 

-   9-296 

-    -267 

-  -014 

2982 

5179 

41  3543 

Groombridge  2982  .. 

7-8* 

50  28  -97 

11-8 

3 

2-0213 

+     -0009 

+  -0019 

48  27  43-5 

u-8 

3 

•300 

•257 

-  -004 

29>>3 

5168 

62  1765 

Groombridge  2983  .. 

8-3* 

50  33-12 

12-8 

3 

0-8385 

•0142 

+  -0050 

27  57  12-3 

12-8 

3 

•305 

•105     -   -016 

3288* 

393968 

Groombridge  2984  .  . 

5'4 

i 

5038-05 

8-6 

6 

2-0819 

+      -OOI2 

+    'OOIO 

50    8  12-2 

8-6 

6 

•312 

•265 

+  -005 

3985 

5iS3 

39  3969 

jroombridge  2985  .  . 

8-5* 

5°  39  "32 

13-6 

3 

2-1066 

+      -OOI2 

•oooo 

50  50  46-3 

13-6 

3 

•313 

•268 

•ooo 

2986 

*9»7 

2988 

2556 

5182 
i836t 
5'85 

43  3422 
S2  2572 
43  3425 

Groombri  Jge  29  Jo  .  . 
24  Cvgni               \i/ 

7-8* 
4-8 
8-0' 

i 

19  50  42-06 
5042-91 
5'    4'3' 

12-6 
8-8 
12-6 

4 

5 
4 

+     I  -9366 
1-5585 
I  '9379 

+      '0005 
•0024 
+      -0005 

-  -oooi 

-  -0038 

-  -0009 

46  13  58-5 
38    3  39-8 
46  14  37  'o 

12-6 

8-8 

I2'6 

4 
5 
4 

-   9-3I7 
•318 
'345 

-    -246 
•198 
-246 

+  -00$ 

+  '035 

+  -017 

Sroombridge  2988  .  . 

2989 
2990 

5190 
5i87 

41  3549 
So  2930 

iroombridge  2989  .. 
Groombridge  2990  .  . 

6'5 
6-3 

ii 

i 

Si  33  '°3 
Si  33  '33 

ii  -8 

IO'I 

5 
6 

2-0159 

I  "6424 

+      -OOO8 
-      -OOI7 

-  -0008 
+  -ooii 

48  14  48-1 
39  36  13-2 

u-8 
io-i 

5 
6 

•383 
•383 

"256     +  -024 
•208  ,  +  -016 

2991 

5180 

57  2092 

Groombridge  2991  .. 

6-2 

ii 

'9  S1  35-52 

10-8 

6 

+     I-I977 

•0075 

+  -0015 

32  14  54'8 

10-8 

6 

-   9-387 

-    ''Si 

+  -083 

2992 

5'77 

60  2045 

Groombridge  2992  .. 

7'3 

5i  36-52 

9-8 

6 

0-9971 

-      'OII2 

+  -oooi 

29  40  40-1 

9-8 

6 

•387 

•125 

+  -013 

2993 

3^7* 

60  2046 

Groombridge  2993  .. 

7'4 

5'  39-32 

9-8 

6 

I  -0148 

-      -0109 

+  -0007 

29  53  11-9 

9-8 

6         -391 

•127 

+  -009 

2994 

5184 

54  2253 

Groombridge  2994  .. 

8-0 

Si  43'65 

!3'9 

3 

'•4133 

-      -0044 

+  -0005 

35  28  47-4 

'3'9 

3         '397 

•178     +  -048 

2995 

5192 

43  3430 

Groombridge  2995  .  . 

8-3* 

51  45-06 

12-6 

4 

1-9349 

+      -O006 

-  -0018 

46    7  19-1 

12-6 

4 

•398 

•246     +  -042 

2996 

3292* 

58  2013 

PiazziXIX.  371  

5-0 

ii 

1952  17-29 

IO'2 

'3 

+     I-I573 

•0083 

-  -0028 

31  39  3°'9 

IO'2 

«3 

-   9'439 

-     "145      +    -OI2 

2997 

5J93 

54  2254 

Groombridge  2997  .. 

8-4* 

5227-27 

137 

3 

1-4171 

-      '0042 

•oooo 

35  29  50-0 

137 

3 

•452 

•178      -    -005 

2998 

5196 

45  3022 

Groombridge  2998  .. 

8'4* 

5227-44 

14*6 

4 

1-8958 

+      -0003 

+  -0003 

45    6  19-1 

14-6 

4 

•452 

•240      -    -005 

2999 

5186 

62  1768 

Groombridge  2999  .  . 

8-0 

52  33-22 

12-8 

4 

0-8444 

•0144 

+  -0016 

27  54  23-8 

I2-S 

4 

-460 

•lOj       -     -002 

3000 

5204 

39  399° 

Groombridge  3000  .  . 

8-4* 

53  I2'46 

13-6 

3 

2-1170 

+      -0013 

+  -0005 

50  59    8-8 

13-6 

3 

•500         -268     -  -005 

2987.       This  is  the  principal  star  of  the  pair  5  2605  :  components  7-5  and  5-0. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o  S 

Km 

"-<  o 

£ 

s 

& 
& 

0 

h    m    i 

B 

.8 

s 

o        /      ft 

/> 

„ 

n 

3001 

3302* 

45  3025 

Jroombridge  3001  .. 

5'9 

I 

19  53  22-18 

117 

6 

+         I-8833 

+      -OOO2 

+  -0039 

44  44  27-5 

117 

6 

-   9-523 

•238 

+  -026 

3002 

5198 

54  2260 

Jroombridgo  3002  .. 

8-4* 

53  23-60 

13-8 

3 

I-4I-9 

•0044 

+  -0054 

35  21   15-0 

13-8 

3 

•526 

•177 

-   -026 

3003 

5205 

54  2262 

Jroombridge  3003  .. 

8-2* 

54  1  1  '84 

13-8 

3 

I-4I5I 

•0045 

+  -002  1 

35  21     5'9 

'3-8 

3 

•587 

•177 

-   -019 

3004 

3303* 

51  2728 

PiazziXIX.  380  

6-1 

I 

54  12-91 

8-6 

6 

I  -5922 

•0023 

+  -0046 

38  27  38-1 

8-6 

6 

•588 

"2OO 

-    -006 

3°°S 

5213 

39  4003 

jroombridge  3005  .. 

8-5* 

54  24-36 

'3-6 

3 

2-II95 

+      -OOI2 

+  -0036 

50  58  50-4 

13-6 

3 

"603 

•267 

•035 

3006 

5214 

4°  3977 

Groombridge  3006  .. 

8-2* 

19  54  36'93 

10-6 

i 

+    2-0661 

+     -ooii 

+  "002  1 

49  25  40-4 

io"6 

i 

-    9-619 

-       -260 

+   -015 

3007 

5147 

80    631 

Groombridge  3007  .  . 

8-1* 

54  3972 

,3-6 

4 

-     3-585I 

-      ^715 

-  -0064* 

9  59  54'2 

13-6 

4 

•623 

+      -463 

-   '029 

3008 

5201 

62  1773 

Groombridge  3008  .. 

7'4 

5440-70 

12-8 

3 

+    0-8301 

-      "0152 

+  -0018 

27  38  13-0 

12-8 

j 

•624 

•102 

-    -008 

3009 

5217 

39  4007 

Groombridge  3009  .  . 

77* 

54  50-12 

127 

3 

2-0945 

+       -0012 

+  -0006 

50  13  21-3 

12-7 

3 

•636 

•264 

+   '013 

3010 

5218 

43  3453 

Jroombridge  3010.. 

7'8* 

55    3-97 

ii-8 

2 

1-949: 

+       -0005 

-  -0018* 

46  15  23-4 

11-8 

2 

•654 

•245 

+  "023 

3011 

5208 

57  2106 

PiazziXIX.  391  

7-i 

I 

'9  55   6-31 

10-8 

6 

+     1-2457 

-       -0070 

-  -0007 

32  42  28-3 

10-8 

6 

-    9-656 

-       -155 

+  -ooi 

3012 

5207 

62  1774 

Groombridge  301  2.. 

8'3* 

55  15-84 

12-8 

2 

0-8258 

-       -0153 

+  -0268 

27  33  3'-o 

12-8 

2 

•669 

•102 

-  -138 

3013 

5220 

40  3982 

Groombridge  3013.. 

n 

55  16-42 

10-6 

5 

2-0761 

+      -OOI2 

+  -0024 

49  39  527 

io'6 

5 

•669 

•26l 

+  -005 

3014 

5222 

43  3457 

Sroombriilge  3014  .. 

7-3 

55  33-67 

1  1  -8 

5 

i  -9561 

+      -OOO6 

-  '0013 

46  24  14-0 

u-8 

5 

•692 

•246 

•f    -021 

3015 

5224 

45  3038 

Groombriilge  3015  .. 

8-1* 

55  44-59 

14-6 

4 

1-9026 

+      -OOO3 

+  -0024 

45     2  547 

14-6 

4 

•706 

•239 

-    'O22 

3016 

5219 

54  2267 

Groombridge  3016  .. 

8-6* 

195551-08 

137 

3 

+     i  -4203 

•0044 

-  "0037 

35  '9  45-2 

137 

3 

-   9714 

-       -'77 

+    '004 

3017 

2570 

3311* 

49  3*58 

26  Cygni  e 

T4 

II 

ce  cS'Qt; 

8'7 

6 

i  "6076 

-       *OOI2 

+  -0018 

40  25    9-1 

8'7 

6 

"724 

•213 

+    "OOI 

3018 

5229 

39  4015 

jroombridge  3018  .. 

j  ^ 

87* 

jj  ju  yj 

55  59'42 

u  / 

13-6 

2 

L      «y/  V 
2-1254 

+       -0013 

-  -0103* 

51       2    50-9 

13-6 

2 

•724 

•267 

T      "105 

3019 

5210 

63  1584 

jroombridge  3019  .. 

6-0 

I 

56   4-83 

I2'6 

6 

0-7742 

•0166 

-  -0005 

26    58    58-4 

I2'6 

6 

732 

•095 

+  -019 

3020 

5223 

53  2339 

Groombridge  3020  .. 

7-8* 

56  14-46 

117 

3 

I-52O6 

•0031 

-   -0004 

37    o  56-6 

117 

3 

'743 

•190 

+  -009 

3021 

5216 

62  1776 

Groombridge  3021  .. 

8-1* 

195622-43 

12-8 

2 

+             0^250 

-0155 

+  "0047 

27  29  187 

12-8 

2 

-    9-753 

-     -ioi 

-  -037 

3022 

5231 

39  4017 

Groombridge  3022  .  . 

7  '4 

56  2270 

127 

4 

2-IO27 

+       -0013 

-  -0034 

5O  21    15-1 

127 

4 

'754 

•264 

+    '021 

3023 

5235 

39  4020 

Groombridge  3023  .. 

7'9* 

5645-30 

127 

3 

2-IOOO 

+       -OOI2 

-  -0005 

50    14   58-3 

127 

3 

•783 

"263 

+    -003 

3024 

5238 

40  3998 

Groombridge  3024  .. 

7-6* 

57  22  '28 

10-6 

2 

2-0885 

+       -OOI2 

+  -0017 

49  52  3°'7 

10-6 

2 

"830 

•26l 

+    -009 

3025 

5226 

63  1585 

Groombridge  3025  .. 

7'8' 

57  29-49 

127 

3 

07588 

-       -0173 

-     -002O 

26  44  58-4 

127 

3 

•839 

•093 

+    "029 

3026 

5233 

57  2H5 

Groombridge  3026  .  . 

77* 

I 

19  57  45-88 

10-8 

i 

+       I  -2692 

-     -co68 

-    -0030 

32  52  36-8 

10-8 

i 

-   9-860 

•157 

-    '022 

3027 

5237 

49  3"7o 

Groombridge  3027  .  . 

7'5 

57  50'68 

117 

3 

I  ^943 

•0013 

+    -0040 

40  13  24-8 

11-7 

3 

•865 

'211 

-    -031 

3028 

5239 

41  3599 

Groombridge  3028  .. 

7'9* 

57  58-83 

117 

2 

2-0352 

+       'OOIO 

+    -0014 

48   20      7'6 

117 

2 

•877 

•254 

-    'OO2 

3029 

5242 

38  3893 

Groombridge  3029  .  . 

8-3* 

58    279 

13-6 

2 

2-1349 

+     -0014 

-    "0031 

51  II  18-9 

-3-6 

2 

•882 

•267 

+    '046 

3030 

5245 

40  4010 

Groombridge  3030.. 

7'i 

58  33'69 

107 

4 

2-0860 

+    -0013 

+    -O002 

49  43  "5  "6 

107 

4 

•921 

"26o 

+    -039 

3031 

5246 

38  39°o 

Groombridge  303  1  .. 

8-4* 

19  58  42-35 

13-6 

2 

+      2T362 

+     -0014 

-     "OOI2 

51  it     4-8 

13-6 

2 

-   9-93I 

-     -267 

+   -016 

3032 

5250 

39  4°33 

Groombridge  3032  .. 

8-1* 

59  18-97 

127 

3 

2-II38 

+    -0014 

-     "OOOI 

50  28  28-9 

127 

3 

•978 

•263 

•ooo 

1013 

2578 

•3123* 

64  1405 

S'4 

en  26*20 

7  '7 

C 

O"662  1 

-       -O202 

+    -0023 

25  42  33'4 

77 

6 

9-987 

•080 

+  -009 

j  jj 
3034 

*•  j/  •* 

JO     J 

5257 

38  39°6 

Groombridge  3034  .  . 

J  ^ 

7-0 

jy 

59  36-44 

/   / 

13-6 

J 

4 

2-I470 

+     -QpiS 

+    -OO2& 

51  26  38-2 

13-6 

4 

lO'OOO 

•267 

-    '022 

3035 

5253 

50  2976 

Groombridge  3035.. 

77* 

5957-12 

117 

i 

1-6951 

•0013 

•oooo 

40    5  27-1 

11-7 

i 

•026 

"2IO 

+    'Oil 

3036 

3328' 

5i  2763 

Groombridge  3036  .  . 

6'3 

19595773 

97 

6 

+       I  -6253 

•0019 

+    -0028 

S8  42    57 

97 

6 

-  10-027 

--     "2O  I 

-     -034 

1.QVJ 

2-;  So 

524* 

64  1407 

65  Draconis  

67 

II 

20    o  12*05 

8-7 

e 

0-6872 

•0197 

+    -0066 

25  54    i  "9 

87 

5 

•046 

•083 

-     -013 

J    Ji 
3038 

—  J»*** 

J    ^  J 

5249 

55  2317 

Groombridge  3038  . 

7-6* 

o  15-52 

u  / 
13-8 

j 

2 

1-3944 

•0050 

+    -OOO9 

34  37    6  '8 

13-8 

2 

•050 

•172 

-    -035 

3°39 

5252 

55  2318 

Groombridge  3039  . 

8-3* 

O  22  '06 

9-8 

I 

I  -3693 

•0053 

-    "0034 

34  12  56-6 

9-8 

2 

•058 

.        '169 

+    -071 

3040 

5248 

63  i59i 

Groombridge  3040  . 

7-8' 

o  54  'oo 

13-6 

3 

07734 

-     -0176 

+    -0044 

26  41  57'7 

13-6 

3 

•098 

•°93 

-    '040 

- 

il;i)M    OHSKUV.VriOXS   MADE   BY    STEPHEN    GROOMBRIDGE   AT    BlACKHEATH,    1806    TO    1816. 


79 


"E  * 

31 

3 

V    U-l 

S  r-. 

No.           >i 
""•5 
fed 

=  i        /onr 
>    --'•           ami 

0  -3      No.  in 
.Sg       B.  D. 

O 

STAR'S  NAME. 

Magnitude. 

i. 

GO 

•3 
1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
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Annual 
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Motion. 

o 

h     m    • 

i 

, 

a 

o        /      // 

M 

u 

- 

3°4' 

5259 

55  2324 

Groombriilge  3041  .. 

6-2      II 

2O     I     2'10 

10-2 

7 

+     1-3716 

•0054 

-  -ooio 

34  >2  i6'3 

IO"2 

7 

-  lO'IOS 

-   -169 

-   -071 

3042 

1856? 

52  2623 

Groombridge  3042  .  . 

57 

I 

I  13-37 

8-6 

6 

1-5604 

-     -0028 

+  -0237 

37  23  30-2 

8-6 

6 

•114 

•192 

-  -256 

3043 

5266 

39  4049 

Groombridge  3043  .. 

8-4* 

I  22-94 

n-8 

3 

2-1296 

+     -0014 

+  -0007 

5°  47  49'3 

1  1  -8 

3 

•135 

•264 

+  -009 

3044 

5267 

41  3618 

Groombridge  3044  .. 

7-0 

1  33'69 

107 

5 

2-0383 

+    -ooi  i 

+  -0006 

48    9  497 

107 

5 

•148 

•252 

-  -024 

3°45 

5268 

39  4051 

Groombridge  3045  .. 

8-3* 

'  33-85 

127 

2 

2-1092 

+    '0013 

+  -0003* 

50  10  47-2 

127 

2 

•148 

•261 

+  -009 

3040 

5269 

42  3599 

Groombriilge  3046... 

8-1* 

2O     I  4072 

107 

2 

+    2-0305 

+     -ooii 

+  -0016* 

47  56  32-9 

107 

2 

-10-157 

-    -251 

-  -ooi 

3°47 

5262 

49  3'95 

Groombridge  3047... 

6-4 

I 

I  46-07 

117 

6 

1-7123 

-      -0012 

+  -0019 

40  18  59-2 

117 

6 

•163 

•211 

+  -028 

304*     2C8? 

,2-)C 

67    1222 

67  Draconis  p 

47 

II 

I  55-O9 

7'' 

8 

0-3114 

'0315 

+  -0028 

22   40      2*9 

8-7 

43 

''75 

•035 

-   '°43 

3°49 

<J     • 

5273 

39  4054 

Groumbridge  3049... 

7'3 

2     3'34 

11-8 

5 

2-1298 

+      -OO14 

+  -0032 

50  45    8-6 

n-8 

5 

•185 

•263 

+  '005 

305° 

5271 

45  3066 

Groombridge  3050... 

7-8' 

2     3^9 

14-6 

3 

i  V19' 

+      -0005 

-  -0023 

45    o  16-5 

14-6 

3 

•186 

•237 

+  •035 

3051 

5260 

63  1593 

Groombridge  3051... 

6-2 

I 

2O     2  19-85 

'3-6 

6 

+    0-7775 

-     '0177 

+    -OO2I 

26  39  18-8 

13-6 

6 

-  IO'2O6 

-    '093 

-  -050 

,o_,     2;86 

Jill"*    6f     IQ7O 

66  Draconis        

c-6 

II 

2  30*48 

8-8 

6 

0-916^ 

-     "0134 

+   "0159 

28  33  1  1  -9 

8-8 

0 

•22O 

•u6 

-  -060 

3053 

OJJt 
5272 

-  7i  — 

54  2289 

Groombridge  3053... 

J 

8-5* 

258-15 

'37 

3 

i  '443° 

•0044 

-    -OO22 

35  13  24-6 

137 

3 

•254 

•177 

+  -oio 

3°54 

528l 

40  4037 

Groombridge  3054...  |8'6* 

2  59-02 

127 

2 

2-1109 

+     -0014 

+    -0014 

50    7  327 

12-7 

2 

•255 

•260 

+  -02  1 

3°55 

5*31 

. 

63  1595 

Piazzi  XX.  30     .. 

8-8* 

3    070 

13-6 

2 

0-8007 

•0172 

+   '0290 

26  50  57-6 

13-6 

2 

•258 

•096 

-  -157 

3056 

5278 

50  2989 

Groombridge  3056... 

7'5 

20    3  18-59 

117 

4 

+     17009 

-      -OOI2 

+    -0083 

39  S8  I3'o 

117 

4 

-  10-279 

-    -209 

-  -055 

3°57 

5277 

57  2144 

Groombridge  3057... 

I 

3  42-26 

10-8 

5 

1-2875 

•0069 

-    -OOI4 

32  45    3'9 

10-8 

5 

-309 

•157 

+  -019 

3°5S 

5288 

40  4043 

Groombridge  3058... 

8-4' 

3  46-65 

127 

2 

2-JII2 

+      -0015 

+   -0019 

50    4  42-1 

127 

2 

•315 

•260 

+  -oio 

,o_       ,-Q, 

S27O 

67  1226 

Bradley  2592  

6-6 

j... 

Q"7 

6 

0-706-; 

•0323 

-    "OO2O 

22   31      8-2 

97 

6 

"334 

'034 

+  -018 

3060 

J"t  w 

5275 

63  '597 

Piazzi  XX.  42..  

7'3 

I 

4  '6-33 

y  i 
'37 

3 

0-8076 

•0172 

-    -0031 

26   50  37-8 

137 

3 

•352 

•097 

+  '007 

3061 

5290 

45  3°77 

liroumbridge  3061... 

8-4* 

20    4  20-44 

14-6 

3 

+      1  -9292 

+      -0007 

+   -OO2O 

45     5     5'8 

14-6 

3 

-  10-357 

-    -237 

-  -054 

3062 

5293 

42.3624 

Groombridgr  3062... 

7'5 

429-16 

13-6 

3 

2-O206 

+     -ooi  i 

+    -0027 

47  27  45-3. 

13-6 

3 

•368 

•248 

-  -008 

3063 

5287 

54  2294 

Groombriilge  3063... 

8-3* 

4  30-06 

'3-8 

2 

1-4699 

•0040 

-    -0036 

35  33  5°7 

13-8 

2 

•369 

•'79 

•ooo 

3064 

5298 

38  3939 

Groombridgi'  3064... 

8-0 

4  33-38 

127 

3 

2-1684 

+    -0016 

-    "OOIO 

5«  44  33'4 

127 

3 

'373 

•266 

+  -027 

3063 

5280 

63  '599 

Groombridge  3065... 

8-0* 

4  39-16 

137 

2 

+      0-8340 

-    -0166 

+  -oooi* 

27     5  32-3 

137 

2 

•380 

-    -100 

+  -006* 

1066     2604 

2   8 

76    771 

69  Draconis  

6-4 

2O    4  4VQ3 

Q's 

4 

-      I-4QOI 

-     -1240 

-  -0067 

14    3  12*9 

9-4 

6 

-  10-388 

+  -191 

+  -056 

-' 
3067 

5302 

38  3940 

Groouibridge  3067... 

77 

*t  t  j  y  J 

44579 

"  j 

127 

3 

tyy* 
+      2-I670 

-r      -0015 

-  -0009 

5«  40  54'3 

127 

3 

•389 

-  -266 

+    -OO2 

3068 

5301 

42  3628 

Groombridge  3068... 

8-5* 

446-96 

13-6 

3 

2-0164 

+     -ooio 

+  -0016 

47  19  40-3 

13-6 

3 

•390 

•247 

-    -004 

3°6J 

5307 

3s  394' 

Gioombiidf:e  3069... 

8-0 

4  53-I3 

12-8 

2 

2-I736 

+      -0015 

+    -OOI2 

51  52  45-0 

12-8 

2 

•398 

•267 

+   -037* 

307° 

5299 

45  3°8o 

Groombridge  3070... 

8-2* 

4  53'63 

14-6 

3 

1-9258 

+      -0005 

-    -0031* 

44  57  35  '6 

14-6 

3 

"399 

•236 

+   -003* 

3071 

5289 

55  2336 

Qroombriilge  3071... 

6'5 

II 

20    4  56-08 

'37 

5 

+      1-4091 

-      -0050 

-    -0033 

34  3'  47  '4 

137 

5 

-  10-402 

-  -171 

+    -014 

3072 

5308 

38  3942 

Groombridge  3072... 

8-2 

4  59^8 

12-8 

i 

2-1733 

+      -0015 

-    -OOO9* 

5'  5'  43'8 

12-8 

i 

•406 

•267 

+    -028* 

3073 

5300 

47  3038 

Groombridge  3073... 

var. 

5    1-20 

11-8 

2 

1-8341     -     -oooi 

+    -OOO2 

42  44  50-8 

11-8 

2 

•408 

•224 

-    -008 

3°74 

5309 

39  4075 

Groombridge  3074... 

7-0 

5    4  '3° 

12-6 

5 

2-1197    +    -0014 

+  -ooio 

50  '3  56-2 

12-6 

5 

•412 

•260 

+    -008 

3-75 

5296 

54  2299 

Groombridge  3075... 

8-1* 

5  22-83 

13-8 

5 

I  -4769        -0040 

-    -OOO6 

35  37  10-4 

13-8 

5 

'435 

•180 

—  -ooi 

3076 

5310 

45  3084 

Groombridge  3076... 

8-4' 

20    5  22-16 

14-6 

3 

+    1-9227 

+      -0005 

-    -0039 

44  50  447 

14-6 

3 

-  10-434 

-    '235 

+  -015 

3°77 

5313 

39  4082 

Groombridge  3077... 

7'5 

5  49-39 

12'6 

4 

2-1238          -0015 

+    -0006 

50  17  50-4 

12-6 

4 

•468 

•260 

-  -006 

3078 

53'4 

42  3636 

Groombridge  3078... 

8-4* 

557-97 

13-6 

3 

2-0242           -ooi  i 

-    -OO24 

47  26  56-2 

13-6 

2 

•479 

•248 

+  -036 

3°79 

5315 

47  3045 

Groombridge  3079... 

67 

I 

6  I3-53 

ii-S 

5 

1-8416          -oooo 

+    -0032 

42  49  40-6 

u-8 

4 

'497 

•225 

+  -015 

3080 

53'8 

38  3956 

Groombridge  3080... 

n 

6  29-25 

12-8 

5 

2-1750    +    -0016 

-    -0025 

51  48    9'4 

12-8        5          -517 

•266 

+  -004 

3055.  This  star  is  a  close  double,  and  forms  the  pair  2  2642  :  components  8-7  and  8-7.     It  is  assumed  that  Groombridge  observed  the  mean. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


No. 

"e  >« 

IS 

%& 
Sa 
o  £ 
K» 

No.  in  Greenwich  \ 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

g 

g 
I 

02 

IM 

O 

8, 

£ 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio'o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 

Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h     m     s 

8 

B 

a 

o        /      " 

„ 

„ 

a 

3081 

5319 

38  3957 

Groombridge  3081  .. 

7-6* 

20   6  30-02 

12-8 

3 

+        2-I762 

+       'O0l6 

-  -ooio 

51    50    2I-4 

12-8 

3 

-10-519 

-    -266 

+  -oio 

3082 

5282 

72    934 

Groombridge  3082  .  . 

77 

i 

6  36-25 

I2'I 

:o 

-        0^809 

-       -0666 

+  -0050 

17    46    14-8 

I2-I 

10 

•526 

+    '064 

-  -017 

3083 

53°5 

63  1601 

Groombridge  3083  .. 

8-3* 

6  43'l6 

137 

2 

+        07892 

•Ol82 

-  -0041 

26  30  28  'o 

'37 

2 

'535 

-    -094 

+  -004 

3084 

5317 

49  3222 

Groombridge  3084  .  . 

8-4* 

6  56-97 

107 

2 

+         17305 

-     -ooio 

+  -0024 

40  18  41-0 

107 

2 

•552 

-     -210 

-  -035 

3085 

5283 

73    897 

Groombridge  3085  .. 

6-9 

7    0-13 

io-8 

5 

-        0-7329 

-     '0799 

+  -0065 

16  38  36-5 

10-8 

5 

•556 

+     -095 

-  -027 

3086 

5320 

43  3528 

Groombridge  3086  .  . 

7-8* 

20    7    3  '47 

13-6 

3 

+        2-OOI7 

+       '001  I 

-  -0017 

46  45  27-9 

13-6 

3 

-  10-560 

-     -244 

+  -017 

3087 

3346* 

51  2796 

Groombridge  3087  .  . 

6-2 

7  14-41 

87 

6 

I-6728 

-    -0015 

-  -0005 

39    6  13-3 

87 

6 

'573 

•203 

+    -022 

3088 
3089 
3090 

3091 
3092 

2601 
2603 

5328 
532S 
5324 

533° 
S33S 

42  3642 
46  2881 
49  3227 

46  2882 
39  4096 

Groombridge  3088  .  . 
30  Cvffni            ....o1 

6'3 

5'° 
8-1* 

4-0 
7-0* 

i 

ii 

7  19-26 
7  19-81 
7  29-95 

20    7  38-94 
7  4f6i 

13-6 
9'4 
107 

77 
12-6 

5 
6 

2 
10 

4 

2-0186 
I  -8843 

17358 

+         I  -8885 
2-1268 

+    -ooii 
+     -0004 
-     -0009 

+     -0004 
+    '0016 

-  -0018 
•oooo 
-  -0015 

+  -0014 
+  -0025 

47  ii  30-0 

43  45  14-9 
40  22  57-3 

43  49  46-8 

50  H  35'5 

13-6 
9-2 
10-7 

77 
12-6 

6 

7 

2 
II 

4 

'579 
•580 

'593 

-  10-604 
•608 

•246 
•229 
•211 

-     -230 
•259 

+    -008 

-  -ooi 
+  -on 

+  -008 

+  -oio 

Groombridge  3090  .. 
31  Oygni  o2 

Groombridge  3092  .  . 

3°93 

5326 

54  2306 

Groombridge  3093  .  . 

8-6* 

7  54-3I 

13-8 

3 

I  '4763 

•0041 

+  -ooio 

35  25  39-0 

13-8 

2 

•623 

•I78 

+  -ooi 

3°94 

5337 

42  3649 

Groombridge  3094  .  . 

8-8* 

7  5774 

13-6 

3 

2  '0240 

+      -OOI2 

+  -0005 

47  i?  217 

13-6 

3 

•628 

•246 

-    -020 

3°95 

5341 

38  3971 

Groombridge  3095  .. 

8-2* 

8  17-16 

12-8 

3 

2-1846 

+      'O0l6 

-  -ooio 

51  57  59-6 

12-8 

3 

•651 

•266 

+  -ooi 

3096 

3°97 
3098 

2610 

S339 

5323 
5333 

45  3106 
61   1983 
54  231° 

Groombridge  3096  .. 
68  Draconis  

8-3* 

57 
8-1* 

ii 

20   8  20-88 
8  27-04 
8  28-32 

I4'6 
8-8 
13-8 

3 
5 

5 

+       I  -9362 

0-9843 

I  -4772 

+      '0007 

-      -0135 
•0042 

-    -O020 

+  -0180 
+  -0047 

44  57  M'5 
28  29  387 
35  23  59-1 

14-6 

8-8 
13-8 

3 

6 

5 

-  10-656 
•664 
•665 

-     -235 
•II? 
•I78 

-    -020 
-    -078 
-    '032 

Groombridge  3098  .. 

3°99 

5343 

40  4077 

Groombridge  3099  .. 

7-6* 

8  29-60 

11-7 

4 

2  -0960 

+      -0014 

+    -O002 

49  16  36-0 

117 

4 

•666 

•255      +    -009  | 

3100 

52  2657 

Groombridge  3100  .. 

7-0 

8  37-64 

117 

5 

I  -5932 

-      -0026 

+  -0055 

37  27  24-3 

12-8 

5 

•676 

•I92 

-  -168 

3101 
3102 
3W3 

2611 

5338 
3353* 
5329 

54  2311 

56  2376 
63  1605 

Groombridge  3101  .. 
12  Oveni... 

6-9 

4'4 
8-0* 

i 
i 

20   8  46-98 

8  58-39 
9    0-08 

13-8 
7-8 

137 

5 
13 
3 

+      I  -4810 

i  '3947 
°'8553 

•0041 
-       -0055 

-     -0168 

-  -0018 
+  -0098 

-   -0016 

35  26  27-0 
34    o  35-3 

27      2    31-1 

13-8 

7-8 
I3-7 

6 
IS 
3 

-  10-688 
.  '7°2 
•704 

-     -I78 

•168 

•101 

+  -014 
-  -081 
+  -017 

Groombridge  3103  .. 

3104 

5346 

45  3»2 

Groombridge  3104  .. 

8-8* 

9    7'J2 

14-6 

3 

i  '9397 

+     -0007 

-   -0003 

44  59    °-2 

17-6 

3 

714 

•235 

-  -023 

3105 

535° 

38  3977 

Groombridge  3105  .. 

6-1 

i 

9    9'49 

12-8 

5 

2-1775 

+     -0017 

-   -0003 

51  40  44'5 

12-8 

5 

7i5 

•264  !  +  -043  1 

3106 

5347 

45  3ir3 

Groombridge  3106  .. 

7-0 

ii 

20   9   9-85 

14-6 

5 

+     i  '9340 

+     -0006 

—   -0030 

44  50    9-7 

14-6 

5 

-10717 

-    -234 

+  -009 

3!°7 
3108 
3109 

2612 

5322 
5351 
536o 

67  1233 
47  3°59 
38  398o 

Groombridge  3107  .. 
32  Cvgni..., 

7-1* 

4'3 
8-3* 

ii 

9  21-18 
935-90 
9  46-34 

14-8 

8-4 
12-8 

5 
5 

2 

0-3120 
1-8544 
2-1792 

-     -0338 
+     -oooi 
+     -0017 

+  -0045 
+  -ooio 

-    -OO2I 

22    16    15-5 

42    51    SI'S 
51    40  53-8 

14-8 

8-3 
12-8 

6 

2 

•73° 
•748 
761 

•034 
•224 
•264 

-    031 

-    'OOI   1 

+  -008 

Groombridge  3109  .. 

3110 

3111 
3112 
3113 
3"4 
3H5 

2615 
2613 

5353 

i879t 
5334 
5364 
5354 
5367 

45  3"9 

60  2099 
67  1235 
39  4i  '4 
49  3236 
42  3665 

Groombridge  3110.. 
Bradley  2615  

5'9 

6-1 

6-8 
5-5 
6-3 

8-1* 

i 

ii 
i 

i 

95I-39 

20   957-38 
10    275 
10    9-96 
10  1  1  -68 
10  23-69 

14-6 

9-1 
14-8 

IO'I 

10-4 
13-6 

6 
6 

7 
6 

3 

i  -9426 

+     1-1123 
0-3212 
2-1323 

i  7441 
2-0298 

+     -0007 
-    -0108 

-   -0337 

+     '0016 
-     -0008 
+    -oou 

-    -OOO7 

+    -0038 
-    -0049 
-    -OO26 
+    -0035 
-    'OOO6* 

44  59  517 
29  56  15-6 

22    I?   53-8 

5°  13     i  '3 

40  20  51-8 
47  15  20-2 

14-6 

9-1 

14-8 
10-4 
10-4 

13-6 

5 

6 

5 
8 
6 
3 

•767 

-  10-775 
782 
•790 
'793 
•808 

•235 

-    -«33 
•035 
•258 

•2IO 

•245 

+  -046 

-  -060  1 
-  -003 

+  -008 
-   "015 
+  -oio 

Groombridge  3112  .. 
Bradley  2613  

Groombridge  3114.. 
Groombridge  3115.. 

3116 

5365 

44  34M 

Groombridge  3116.. 

7'5 

20  i  o  24-95 

14-6 

3  +     I-9539 

+    -0008 

-    '0040 

45  14  36  '3 

14-6 

3 

-  10-809 

-    -236     -  -005 

3H7 

5368 

40  4093 

Groombridge  3117  .. 

7-2 

10  28-07 

127 

5!        2-1253 

+     -0016 

+  -°°45 

49  59  29-4 

127 

5 

•813 

•257     +  -026 

3118 

5369 

39  4115 

Groombridg"  3118.. 

6-6 

ii 

10  34-55 

11-9 

5 

2-1588 

+     -0018 

+  -0005 

5°  59  26-9 

11-9 

5 

•821 

•261     --  -oio 

3H9 

536i 

52  2666 

Groombridge  3119.. 

7'3 

10  39^3 

10-8 

3 

1-6341 

-       -002O 

-  -0008 

38     4  42-8 

lo-S 

3 

•826 

'196      +    '012 

3120 

5372 

38  3990 

Groombridge  3120  .. 

8-3* 

10  45-12 

12-8 

2 

2-1805 

+    -0017 

-  -0019 

51  38  59'9 

12-8 

2 

•833 

•263      +    -022 

3100.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  1900. 

FKOM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBKIDGE  AT  BLACKHEATH,  1806  TO  1816. 


81 


t,  in       •  — 

S 

<U    */l 

>    . 

jc  t^» 
3  ~ 

o'l 

1  = 
o*3 

•S3 

Zone 
ami 
No.  in 
B.  D. 

STAR'S  NAME. 

1 

1 

S 

1 

•3 

Mean  R.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Pioper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Amuml 
Pre- 
cession 
iSlo'o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

<£\  03        o 

H 

O 

h    ra    8 

a 

i 

a 

O           1        II 

H 

H 

it 

3'2I 

5374 

42  3670 

Groombridge  3121  .. 

6-5 

20  10  58-55 

io'9 

5 

+     2-0533 

+     -0014 

+   -0007 

47  51  46-5 

10-9 

S 

-  IO-85I 

~     -247 

+    -002 

3122 

5378 

40  4098 

Groombridge  3122.. 

8-4* 

1059-08 

127 

4 

2-1298 

+     -0016 

+   -0042 

5°    4  44-3 

12-7 

4 

•85I 

•257 

-    -020 

8»*3 

5352 

62  1796 

Groombridge  3123  .. 

8-4* 

II     3-84 

"3'7 

2 

0-9022 

•0159 

-    -0021 

27  24  19-1 

137 

2 

•857 

•106 

+    -017 

3124 

5377  |42  3672 

Groombridge  3  1  24  .  . 

8-5' 

II     6-32 

13-6 

3 

2-0371 

+     "0013 

•oooo 

47  24    4-5 

13-6 

3 

•859 

•245 

+  -012 

3125      26iS 

5382 

40  4103 

Bradley  2618 

5-8 

II 

II  23-32 

9-8 

6 

2-1234 

+     -0017 

-    -OO02 

49  51   I5-5 

9-3 

6 

•880 

•256 

+  -018 

3126 

5371 

51  2818 

Groombridge  3126  .. 

7-6* 

20  II  23-38 

10-8 

3 

+     I  -6426 

-      -O02O 

+  -ooio 

38  n   107 

10-8 

3 

-  10-880 

-    -197 

+  -018 

3127 

5376 

49  3245 

Groojp  bridge  3127  .. 

8'2» 

II27-35 

107 

6 

1  7462 

-      -0008 

-    -0231 

40  17  41-6 

107 

6 

•885 

•209 

+  -206 

JI28 

5386 

39  4128 

Groombridge  3128  .. 

8-2* 

II  36-80 

12-6 

i 

2-1355 

+      -0017 

+    -0024 

50  n  56-2 

I2'6 

i 

•897 

•257 

+  "031 

3129      2620 

5362 

64  1427 

Bradley  2620.  

II  52-48 

8-8 

4 

0-7520 

—      'O2OI 

—  *oo6o 

25  49    2  -i 

8-8 

4 

•917 

•088 

-  "ow 

313° 

5387 

44  3421 

Groombridge  3130  .. 

8-2* 

1152-83 

117 

^ 
2 

I  -9692 

+      -0009 

+  -oooi 

45  31     7'4 

117 

2 

•917 

•237 

J7 

-    "OIO 

3'3' 

5388 

44  3422 

Groombridge  3131  .. 

8-1* 

2O  II  54-90 

I3-4 

5 

+     i  -9566 

+      -0009 

-  '0019 

45  n  28-4 

I3-4 

5 

-10-919 

-    -235 

-  -004 

3132 

5394 

S8  4003 

Groombridge  3132.. 

67 

12     2-86 

12-8 

6 

2-1817 

•00l8 

-  -0017 

51  35    6-5 

12-8 

6 

•929 

•262 

+    -020 

3133 

5396 

38  4006 

Groombridge  3  1  33.. 

7'3 

1215-31 

u-8 

3 

2-1737 

•00l8 

-    'OOII 

51   19     1-9 

1  1  -8 

3 

"944 

•261 

-  -006 

3134 

5392 

46  2904 

Groombridge  3  1  34.. 

8-2* 

12  17-05 

14-8 

2 

1-9023 

"0006 

-  -002  1 

4-3  47  5i'3 

14-8 

2 

•946 

•228 

-  -023 

3135 

5398 

38  4010 

Groombridge  3135.. 

8-2* 

12  35-92 

127 

5 

2-1918 

•00l8 

-  -0032 

5i   5i  36-9 

127 

5 

•969 

•263 

+  -008 

3'36 

5397 

46  2906 

Groombridge  3136  .. 

8-2* 

2O  12  41-13 

I4-9 

3 

+     I  -9137 

+      -0006 

+  -0004 

44    2  45-8 

14-9 

3 

-  10-975 

-    -229 

+  -016 

3'37 

42  3692 

Groombridge  3137  .. 

8-2* 

12  5477 

11-9 

3 

2-0493 

•OOI4 

+  -0065 

47  35  36-2 

11-9 

3 

10-993 

•246 

+  -008 

3«38 

5400 

44  3427 

Groombridge  3138..  8-5* 

13  1275 

127 

8 

1-9679 

•ooio 

-    -OO2I 

45  22  41-9 

127 

8 

II-OI5 

'235 

+    'OOI 

3139 

5401 

38  4019 

Groombridge  3139..  8-4* 

13  13-81 

12-7 

3 

2-1903 

•0018 

•oooo 

51  45  41-1 

127 

3 

•016 

•263 

-   '024 

3.40 

3373* 

38  4021 

Groombridge  3  1  40..  6'i 

I 

13  22-20 

n-8 

6 

2-1725 

•0017 

-    'OOOI 

5i  ii  257 

n-8 

6 

•025 

•261 

+  '019 

314. 

5403 

44  3429 

Groombridge  3141  ..  7-0 

20  13  36-19 

13-0 

12 

+     i  ^35 

+    -0009 

+    'OOII 

45  13  44'6 

13-0 

12 

-11-043 

-    '235 

+  -039 

3142 

3372* 

54  2329 

Groombridge  3142.. 

5-6 

I 

1342-96 

13-8 

5 

I  -4884 

•0041 

-  '0015 

35  ii  36-2 

13-8 

5 

•051 

•177 

+   "029 

3143 

5404 

46  2910 

Groombridge  3143  .. 

6-2 

I 

13  53-85 

14-8 

6 

1-9061 

+    -0005 

-  -0004 

43  45  30-3 

14-8 

5 

•064 

•227 

-   "02  1 

3'44 

5407 

38  4032 

Groombridge  3144  .. 

7-9* 

14  irSi 

12-8 

5 

2-1866 

+     -0019 

+  -0004 

Si  33  58-o 

12-8 

5 

•086 

•261 

+  "005 

3H5 

5402 

55  2370 

Groombridge  3145  .. 

8-0* 

14  14-06 

I3'8 

7 

1-4824 

•0042 

-  -0013 

35    3    2-3 

13-8 

7 

•089 

•176 

-  -043 

3«46 

5406 

45  3  '45 

Groombridge  3146  .. 

8-1* 

20  14  15-08 

13-6 

3 

+     1-9575 

+    -0009 

-  -0006 

45     i  23-2 

13-6 

3 

-  11-090 

-    -233 

-  -027 

3M7 

5383 

72    943 

Groombridge  3147  .. 

7'« 

II 

14  53-84 

'47 

5 

-     0-4166 

-   -0686 

-  -0065 

17  41   16-3 

147 

5 

•133 

+   -°55 

-  -017 

3148 

2632 

5357 

77     7^4 

A'A 

I 

1C     VI  I 

7*7 

1-7062 

-f    -0091 

12   51    58*6 

77 

6 

•149 

+     -222 

-  "016 

3M9 

2624 

5413 

39  4159 

•27  Cvcni.            .  ..«y 

*T   *T 

2'3 

j    j  *  * 

15  2474 

/ 

6-9 

ii 

+     2-1505 

+    -0018 

•oooo 

50  20  44-3 

/      / 

9-8 

33 

••75 

-     -257 

+  -005 

315° 

3374* 

66  1281 

Groombridge  3150..  6"O 

II 

15  36-81 

97 

6 

0-5491 

-   -0273 

+  -0825 

23  45  20  "3 

97 

6 

•190 

•062 

-  -287 

3'5' 

54i5    45  3152 

Groombridge  3151..  5-9 

II 

20IS53-35 

13-6 

6 

+     1-9545 

+     -ooio 

+  -0031 

44  48  36-3 

•  3-6 

6 

-  11-209 

-     -232 

-  -031 

3152 

45  3153 

Groombridge  3  1  52  .. 

8-6* 

15  55-06 

137 

2 

I  -9456 

+    -0009 

-  -0060 

44  34  39'6 

137 

2 

•211 

•231 

•f  -02  1 

3153 

5411     51  2848 

Groombridge  3153.. 

7'5 

15  5877 

10*4 

6 

I  -6616 

•0018 

+  -oooi 

38  u  267 

10-4 

6 

•216 

•196 

+  -oio 

3"54 

5418    40  4141 

Groomliridge3i54.. 

6'2 

16   0-81 

87 

6 

2-1267 

+    -0018 

+  -0004 

49  34  347 

87 

6 

•219 

"253 

+  -045 

3155 

5421    38  4051 

Grooml>ridge3i55... 

6-6 

II 

16    1-97 

11-8 

6 

+     2-1858     +     -0019 

+   -0009 

Si  23  38-4 

H  -8 

6 

•22O 

-    -260 

+  -006 

3156 

5399    72    945 

Groombridge  3156.. 

7'3 

20  16  13-18 

147 

5 

-     0-3419     •       -0655 

-  '0015 

17  59    6-4 

147 

5 

-H-233 

•f   -046 

-    '012 

3157 

5423    42  3721 

Groombridge  3  1  57.. 

6-3 

16  22-83 

n  '8 

5 

+     2-0606 

-1-     -0016 

-f  -0054 

47  37  277 

n-8 

5 

•245 

-  -244 

-    -049 

3158 

5416    51  2850 

Groombridge  3  1  58..  8'2* 

16  23-76 

107 

3 

I  -6719 

-     '0016 

-  -0004 

38  21   43-8 

107 

2 

•246 

•197 

+    'OI7 

3159     2628 

5409    61  2000 

71  Draconis  57 

I 

16  25  -70 

8*8 

IO 

I  "OTS7 

—       'OI  77 

—    *OOI  C. 

28   2O  36  "I 

8-8 

IO 

•248 

•118 

-    '025 

3160 

5424  42  3724 

Groombridge  3160  ..  8'i* 

1  6  30-88 

n  -8 

3 

1    *Jlt-*J 

2-0606 

*J1  J/ 
+       -0015 

w*  J 

+  -ooii 

47  36  4I-3 

u-8 

2 

•255 

•244 

+   '004 

3137,  3152.  The  proper  motion  has  been  derived  l>y  comparison  with  observations  made  at  Greenwich  in  the  year  1900. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


No. 

No.  in  Auwers' 
Bradley,  1755. 

No.  iu  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  XAME. 

Magnitude. 

Type  of  Spectrum. 

Mean  R.A. 
iSio'o. 

Mean 
Date 

1800+ 

No. 
of 

Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

1 

Annual  1 
Proper  1 
Motion.  1 

i 

0 

h     m       a 

a 

s 

8 

O           I        II 

„ 

„ 

„ 

3161 

5422 

5°  3°67 

Groombridge  3161  .. 

7-2 

20  1  6  39-04 

11-7 

5 

+     17552 

-     -0007 

+  -0017 

40    3  49'S 

117 

5 

-  1  1  "264 

-    -207 

+   -002  1 

3162 

5419 

54  2335 

Groombridge  3162  .. 

8-3* 

1651-94 

13-8 

3 

I-5052 

-    -0038 

+  -0006 

35  13  55'8 

13-8 

3 

•280 

•i?7 

+    009  1 

3I63 

5426 

45  3161 

Groombridge  3163  .. 

8-6* 

1655-69 

13-6 

4 

1  -9642 

+     -ooii 

+    -0012 

44  S8    4'9 

13-6 

4 

•285 

•232 

-   -029  1 

3164 

51  2853 

Groombridge  3164  .. 

87* 

17  20-88 

107 

i 

1-6815 

-     -0016 

+  -oooi 

38  28  29-6 

107 

i 

-315 

•198 

+  -030  1 

3i65 

5428 

54  2339 

Groombridge  3165  .. 

7'5 

I 

17  40-12 

127 

5 

1-5343 

-    -0035 

-  -0006 

35  40  30-3 

127 

5 

•338 

•180 

+    '002  I 

3166 

5431 

39  4172 

Groombridge  3166  .. 

7-0 

20  17  57-68 

107 

6 

+    2-1611 

+     -0019 

+  "0018 

50  27  31  -2 

107 

6 

-11-360 

-    '255 

+     004  1 

3167. 

5430 

54  2341 

Groombridge  3167  .. 

6-6 

I 

18    670 

9-8 

6 

i  '5509 

-   -0033 

+    -OO2I 

35  56    9'3 

9-8 

6 

"373 

-    -182 

+    'OI2  1 

3168 

5412 

70  1115 

Groombridge  3168.. 

7'2 

11 

18  17-44 

12-6 

4 

0-0142 

•0494 

-    -O024 

«9  48  39'4 

I2'6 

5 

•3S3 

+   -003 

+    -060  1 

3169 

5432 

45  3!7i 

Groombridge  3  1  69.. 

9-1* 

18  18-36 

13-6 

2 

1-9691 

+      "OOIO 

-    -0008 

44  58  43'6 

13-6 

2 

•384 

-    -232 

-     008  1 

3170 

52  2698 

Groombridge  3170  .. 

7V 

1  8  35-28 

107 

I 

1-6669 

-     -0017 

+    -OOI4 

38    4  48'! 

107 

I 

•404 

•195 

+     008  1 

3171 

5434 

39  4180 

Groombridge  3171  .. 

8-2* 

20  18  38-33 

107 

I 

+    2-1647 

+    -0019 

+    '0041 

50  31     o'i 

107 

I 

-  11-408 

-    -255 

+     013 

3172 
3173 
3174 

2636 

5435 
5427 
5438 

42  374° 
68  i  121 
39  4186 

Groombridge  3172.. 
Bradley  2636  

6-8 

5'9 
6-6 

1849-18 

19  12-10 
19  13-45 

10-8 

97 
10-4 

6 
6 

5 

2-0815 

0-3I53 
2-1566 

+    -0016 

-   -0369 

+       -0020 

+    -0038 
+    -0047 
+    -0025 

48    o  41-8 
21  43  37'6 
50  12  55'5 

10-8 

97 
10-4 

6 

6 

5 

•421 
•448 
•450 

•245 
•033 

-254 

-     026 
-     036 
004 

Groombridge  3174.. 

3175 

5440 

44  3463 

Groombridge  31  75  .. 

9-0* 

19  42-69 

14-8 

2 

i  -9830 

+      -0012       -    -O02O 

45   13  133 

14-8 

2 

•485 

•232 

-    -030 

3176 

5437 

54  2344 

Groombridge  3176  .. 

7'3 

I 

20  1  9  5  1  -40 

13-8 

4 

+    i'S'57 

-      -0038 

+  -ooio 

35  10  18-1 

13-8 

4 

-11-495 

-    -177 

+    -007 

3177 

5451 

39  4'93 

Groombridge  3177  . 

7-9* 

195274 

IO'2 

5 

2*1603 

+       -0020 

+  -0023 

50  16  19-5 

IO'2 

5 

•498 

•253 

+    -007 

3178 

5442 

44  3464 

Groombridge  3178  . 

87* 

19  53'59 

14-8 

3 

i  -9830 

+      '0013 

-  -0042 

45  12  16-0 

14-8 

3 

"499 

•232 

-     017 

3179 

5444 

52  2706 

Groombridge  3179. 

8-4* 

20  19-10 

107 

i 

1-6690 

-       -0017 

-  -0038 

37  58  32-9 

107 

i 

•529 

•194 

+     044*1 

3180 

5441 

54  2347 

Groombridge  3  1  80  . 

8-0* 

20  28-52 

13-8 

3 

1-5198 

-       -0038 

+    "OOO2 

35  ii  25-8 

13-8 

3 

•54' 

•177 

+  -oi  6 

3181 

5449 

54  2348 

Groombridge  3181  . 

7'2 

2O  20  36-83 

9-8 

6 

+    1-5623 

-       -0031 

-    '0030 

35  56    27 

9-8 

6 

-11-550 

-    -181 

+    007 

3182 

5439 

59  2224 

Groombridge  3182  .. 

8'4* 

20  45  -20 

13-6 

4 

i  -2029 

•0098 

-    -OOO9 

30  19  48-6 

13-6 

4 

•560 

•139 

-  -023 

3183 

5448    59  2227 

Groombridge  3183  .. 

8-0* 

21      5-19 

13-6 

6 

1-1998 

'0098 

+    -OOO2 

30  15  48-2 

13-6 

6 

•584 

•138 

+  -019 

3184 

5452    59  2228 

Groombridge  3  1  84  . 

6-4 

I 

21      8-06 

12-6 

6 

1-2555 

•0086 

+  -ooio 

31     i     6-2 

12-6 

6 

•587 

•155 

-    "OIO  1 

3185 

5456    53  2404 

Groombridge  3185  .. 

8-6* 

21  1  1  -99 

127 

2 

i  -6016 

•OO25 

+   -O009 

36  36  I3-9 

127 

2 

"592 

•186 

-  005 

3186 
3i87 

2639 

3401* 
5466 

48  3128 
40  4183 

43  Cv^ni  w1 

5-8 
8-5* 

I 

2O  21    I3'9I 
21    1572 

7-1 
117 

6 

2 

+    i  -8262 
2-1558 

•oooo 

+       -0021 

+    -0077 
+    -0016 

4i   H  3I3 
50    o  51-4 

7-2 
117 

7 

2 

-11-594 
•597 

-    -213 
•252 

-  -056 
+  -004 

Groombridge  3187  . 

3188 

5457 

53  24o6 

Groombridge  3188  . 

8-2* 

21    I7-93 

127 

5 

i  -6016 

•0025 

-    -OO27 

36  35  41-0 

127 

5 

'599 

•186 

+  -025 

3189 

5453 

59  2230 

Groombridge  3189  . 

8-0* 

21  25-03 

137 

3 

1-1958 

•oioo 

-    '0005 

30  ii     57 

137 

3 

•607 

•138 

-  -ooi 

3190 

5455 

59  2232 

Groombridge  3  190. 

8-0* 

21  2979 

137 

2 

I-I937 

•0100 

+    'OOl6 

30    9    6"6 

137 

2 

•613 

•137 

+  -007 

3191 

5463 

56  2421 

Groombridge  3191  .. 

6-2 

I 

2O  2  1  47-69 

87 

6 

+     1-4549 

•0048 

+    -0024 

33  59    3'2 

87 

6 

-11-635 

-    -i  68 

-   -006 

3192 

5459 

59  2234 

Groombridge  3192.. 

7'4 

I 

21  52-55 

137 

4 

1-2178 

-    -0094 

+    -0038 

30  26  38-9* 

137 

4 

"640 

•140 

-   -008 

31920 

43  3620 

Groombridge  31920. 

8-ot 

21  59'08 

11-9 

3 

2-0593 

+     -0017 

+  -ooii 

47    6  12-3 

11-9 

3 

•648 

•240 

"OOO 

3193 

5469 

39  4210 

Groombridge  3193  .. 

8-3* 

22  29-68 

io'8 

2 

2-1758 

+       "0021 

+  -0003 

50  31  50-5 

10-8 

2 

•684 

•253 

-  -014 

3194 

5470 

54  2356 

Groombridge  3194  .. 

8-5* 

23  23-16 

I2'6 

2 

I-5859 

-       -0029 

+  -0016* 

36    7  40-2 

12-6 

2 

'747 

•183 

-    -002 

3195 

5483 

40  4206 

Groombridge  3195  .. 

7'5 

23  38-90 

10-8 

5 

2-1662 

+       -O02I 

+  -0039 

50    7  35-0 

io-8 

5 

•766 

•251 

+  -005 

3196 

5481 

45  3196 

Groombridge  3  1  96.. 

6-5 

I 

2O  23  4271 

97 

6 

+    i-977i 

+       -0013 

+  -0073 

44  42  43-8 

97 

6 

-11771 

-    -229 

-  -I55 

3197 

5482 

44  3491 

Groombridge  3197  .. 

8-2* 

23  46  '60 

14-8 

3 

1-9954 

+       -OOI4 

+  -0038 

45  11  12-8 

14-8 

3 

775 

•231 

-  -050 

3198 

548S 

42  3768 

Groombridge  3198  .. 

7'4 

23  57  '94 

11-9 

3 

2-0680 

+       -00l8 

+    -0021 

47  10    9-9 

11-9 

3 

•789 

•239 

+  -022 

3199 

5473 

59  2240 

Groombridge  3199  .. 

77 

II 

24    1-27 

127 

2 

i  -2630 

-      -COS? 

+    -0040* 

3°  53  43-5 

12-7 

2 

'792 

•144 

+    -002 

3200 

5486 

39  4219 

Groombridge  3200  .. 

7'5 

24    9-99 

io-8 

5 

2-1703 

+       'OO2I 

-    '0005 

50  12  32-4 

10-8 

5 

•803 

•251 

+    -008 

3164,  3170.  The  proper  motion   las  been  derived  by  comparison  with  observations  made  at  Greenwich  in  the  year  1901. 
3192  (K).  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  the  year  1903. 

FKO.M  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH.  1806  TO  1816. 
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No. 

's  u*, 

4)  vn 

£  ^ 

al 

;-i 

'S,- 

No.  in  Gncnwich  1 
Catalogue. 

Zone 
and 
No.  in 
1).  D. 

STAR'S  NAME. 

Magnitude. 

Type  of  Spectrnm.  1 

Mean  R.A. 
iSio'O, 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Moan 

N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

0 

h    m    s 

i 

> 

8 

o        t      n 

// 

// 

// 

120  1 

264; 

loocrl 

dS    TI4.2 

AC  Cvcni   ..     ,     w2 

4-8 

I 

2O  24  10*46 

6-6 

+     I  '8566 

_j_     "0004 

4-    *OO24 

41   4O    *i6  "O 

6-6 

7 

-  1  1  -803 

—   '214 

+    *OO2 

j 

™*"t  J 

*    r-*  I  ( 

*T          J**T1*' 

39  4221 

Grpombridge  3202  .  . 

7-3 

24  3°  ''5 

10-8 

I 

2*1869 

+      *OO22 

T       ^v**f 
+     -0007 

*t  *    *tv    J"  w 

50  41  56-7 

10-8 

i 

•826 

•253 

-  '024 

32°3 

5478 

59  2242 

Groombridge  3203  .  . 

8-6* 

243'  '38 

13-6 

2 

1-2280 

-      -0095 

-     -0008 

30  22  27*5 

•  3-6 

2 

•827 

•140 

+    "OSS* 

3204 

5484 

53  2419 

GroombriJge  3204  .  . 

8-2* 

2432-05 

12-7 

3 

1-6117 

-      -OO25 

+    -OO2O 

36   30  26-7 

127 

3 

•829 

•185 

+    "032 

32°5 

3416* 

48  3148 

Piazzi  XX.  199  

6-5 

25    1-19 

107 

5 

1-8487 

+      -OOO3 

+    -0023 

41    25   22-4 

10-7 

5 

•863 

•213 

+    -013 

3206 

S488 

51  2880 

Gioombridge  3206  .. 

7'4 

20  25     2-26 

11-7 

4 

+     I  -7076 

-      *OOI2 

+    *OOIO* 

38    20    30-4 

"7 

4 

-11-864 

-    -196 

+  -oio 

3207 

S489 

54  2362 

Groombridge  3207  .. 

7'4 

25  I5-97 

11*2 

12 

J-5857 

•O029 

+  -oio: 

35  57  38'3 

in 

11 

*88o 

•181 

-  -105 

3208 

5472 

68  1126 

Groombridge  3208  .. 

7'3 

25  1678 

97 

6 

0-3063 

-      -0392 

+  -0044 

21  18    6-5 

97 

6 

•882 

•031 

-  -on 

3209 

5493 

44  3499 

Groombridge  3209.. 

8-4* 

25  17-19 

147 

4 

2'OUO 

+      'OOl6 

-    -0021 

45  28    2-6 

147 

4 

•882 

•231 

-  -004 

32IO 

2647 

3420* 

48  3154 

46  Cygni  w8 

V^ 

2C  27'12 

7*7 

I  '8502 

+      "0003 

-  "0006 

41    24    we 

77 

8 

•893 

'212 

+   '050 

J 

1-  r  ' 

JT 

5487 

59  2246 

Groombridge  3211.. 

J   J 

7'i* 

j     /    *  ** 
2O  25  28-26 

/   / 

"3-6 

4 

+      I  '22l6 

-      -0097 

+  '0032 

•¥•"        ^    Ji     J 

30   12  42*6 

13-6 

4 

-11-895 

-    -'39 

+  -025 

3212 

i894t 

84    45' 

Groombridge  3212.. 

6-6 

1 

25  4070 

77 

8 

-      7-3266 

•9878 

-  '0091 

5  54  33-o 

77 

10 

•910 

+   '865 

+  -049 

3213 

5495 

51  2882 

Groombridge  3213.. 

6-4 

25  55  '44 

11-7 

4 

+      I-7III 

•0012 

+  -0029 

38  19  58-6 

11-7 

5 

•926 

-    -196 

-  -057 

3214 

5494 

54  2368 

Groombridge  3214.. 

8-0* 

26    1-28 

1  1  -2 

12 

1*5941 

-      -OO27 

+  '0041 

36      2   52-8 

1  1  -2 

12 

"933 

•182 

+  -017 

32'5 

5498 

4i  3799 

Groombridge  3215.. 

7-0 

26    9-44 

10-8 

4 

2-1293 

+      -OO2I 

-  -0138 

48  46      3-7 

10-8 

4 

'944 

•245 

-  -436 

3216 

5501 

40  4225 

Groombridge  3216.. 

7"i 

20  26  1372 

n-8 

6 

+      2-1428 

+      *OO22 

+  *ooi8 

49  10  14-9 

H-8 

6 

-  1  1  '948 

-   -246 

-  -030 

32'7 

5499 

42  3778 

Groombridge  3217.. 

6-4 

26  1576 

11*9 

6 

2-0851 

+      -OO2O 

+  -0004 

47  27    4-1 

11-9 

6 

•95i 

•239 

•ooo 

3^!,S      26^1 

5491 

62  1821 

2Cephei  9 

4"? 

I 

26  22*42 

7  "A 

6 

1  'O2OQ 

-      -0138 

+  "0069 

27    }8    -JO'S          7-1 

7 

"959 

•115 

+  -019 

3219 

5500 

44  3503 

Groombridge  3219.. 

^  -j 

7-5 

26  22  -82 

*r 

"47 

4 

2-O2I9 

+      -00l6 

-  "0042 

j        J1"      J"    "• 

45  39  49  '4 

147 

4 

11-959 

•232 

+  -004 

3220 

55°9 

41  3805 

Groombridge  3220.. 

6-4 

27     2-67 

10*8 

5 

2-1354 

+      *OO22 

-  '0026 

48  52    8*4 

10-8 

5 

12-006 

•244 

+  -094 

3221 

3424* 

56  2444 

Piazzi  XX.  217    .  .. 

6-3 

I 

2027     7-54 

8-7 

6 

+      I  '4747 

•0047 

-  '0007 

33  5"  43'4 

8-7 

6 

-  12-012 

-    -167 

+  -003 

3222 

550J 

53  2433 

Groombridge  3222.. 

7'5 

27   9-00 

127 

3 

I  "6230 

•OO23 

+    *O021 

36  29  13-1 

127 

3 

•013 

•185 

-    -OO2 

3223 

5510 

44  35°5 

Groombridge  3223.. 

6-5 

27  15-81 

147 

4 

2-0179 

+      *0017 

-    -00l6 

45  28  14-1 

147 

4 

*O2I 

•231 

+    -003 

3224 

55°7 

S2  2744 

Groombridge  3224.. 

77 

27  24-54 

107 

I 

I  '6823 

-      -OOI5 

+    -OOO4 

37  37    8-8 

107 

I 

•03I 

•191 

+    'OI9 

3225 

55'7 

42  3786 

Groombridge  3225.. 

7-0 

27  39-6i 

11-9 

4 

2-0837 

+      -OO2I 

•oooo 

47   16  58*0 

11-9 

4 

•049 

•238 

+    '071 

3226 

3430* 

46  2977 

Groombridge  3226.. 

57 

I 

20  27  41*51 

11-7 

6 

+      1-9621 

+      -0014 

+    -OO26 

43  57  n'7 

11-7 

6 

-  I2-050 

-    -224 

+  -010 

3227 

55'5 

45  3217 

Groombridge  3227.. 

7'9* 

2742*98 

u-8 

2 

1  -9728 

•OOI4 

-  •ooi6« 

44  '3  49'8 

1  1  -8 

2 

•053 

•225 

+  -013 

3228 

5521 

40  4240 

Groombridge  3228.. 

7-0 

2745-24 

11*8 

6 

2*1597 

•0023 

+  -0009 

49  33    3'9 

u-8 

6 

•055 

•247 

-    -021 

3229 

5518 

44'  35°7 

Groombridge  3229.. 

8-2* 

27  45'96 

147 

3 

2*O2l6 

+     *ooi  8 

-  -0064* 

45  31  29-6 

147 

3 

•056 

•231 

+    -°74 

3230 

55°5 

59  2254 

Groombridge  3230.. 

7-6 

27  53  '97 

13-6 

3 

1*2631 

-    -0089 

+  -0043 

3°  34  55-9 

13-6 

3 

•065 

•142 

-    -029 

3231 

55'2 

53  2435 

Groombridge  3231.. 

7"' 

20  28     0-63 

12*7 

4 

+       I'6lI2 

•0025 

+  -0004 

36  ii  22-4 

127 

4 

-  12-073 

-    -183 

—  -ooi 

3232 

55M 

S2  2746 

Groombridge  3232.. 

7-6 

28     4-45 

10-7 

2 

1-6965 

•0014 

-  -0005 

37  5°  34-0 

107 

2 

•077 

•'93 

+    -021 

3^33 

55°» 

59  2257 

Piazzi  XX.  222  

7'i 

28  IO77 

-3-6 

4 

1  -2384 

•0095 

+    'OOI2 

30  13    6-2 

13-6 

4 

•085 

•139 

+    -066 

3234 

55"9 

54  2374 

Groombridge  3234.. 

7-0 

II 

28  2O-I7 

12-7 

5 

"'5943 

•0028 

+  '0062 

35  5°  457 

127 

5 

•096 

•180 

-    'OIO 

3235 

5522 

52  2749 

Groombridge  3235.. 

7-2 

28  23-41 

10-7 

2 

1-6969 

•0014 

+    -0033* 

37  49  '6*8 

107 

2 

•099 

•192 

+  '019 

3236 

5529 

41  3818 

Groom  briilge  3236.. 

6'5 

20  28  3  1  -67 

97 

6 

+    2-1364 

+      -0022 

-    *OOOI 

48  45  42*4 

97 

6 

-  12'UO 

-    -243 

-    '012 

3237 

5527 

46  2983 

Groombridge  3237.. 

8-0* 

28  37-31 

11-7 

3 

I  '9597 

+      -0013 

+  *oo8o 

43  48  15-2 

11-7 

3 

•115 

•223 

-    ^19 

3238 

5533 

44  3514 

Groombridge  3238.. 

8-0* 

29   0-03 

14-8 

2 

2  "O2O4 

+      '0017 

-  -0019 

45  22  36*5 

14-8 

2 

•142 

•230 

+    '014 

3239 

5532 

51  2895 

Piazzi  XX.  236  

6'3 

29  18-49 

9-8 

6 

17482 

-      -O007 

-    '0012 

38  47  50-4 

9-8 

6 

•I63 

•198 

-    'OOI 

3240 

554'    42  3803 

1 

Groombridge  3240.. 

7'i 

3042-19 

11-9 

4 

2*1068 

+      *0022 

+  -0005 

47  4°    4'6 

11-9 

4 

•260 

•238 

-    'OIO 

3202.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  the  year  1901.     The  Z.D.  of  this  star  was  set  down  u°*49'  ; 

the  reading  has  been  increased  20'. 

CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 
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1 

No. 

|K 

•"O 

o  S 

in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

3 

ro 
o 

V 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fcpQ 

fi 

CM 

3241 

2673 

0 

72    957 

Bradley  2673  

h    m    s 
20  30  44*1  •; 

87 

c 

8 
—       0*1645 

-     -0648 

s 
—    '0006 

18    6  45-8 

8'7 

6 

—  12*263 

n 
+     *O24 

4-   '026 

3242 

5534 

66  1308 

Grooinbridge  3242.. 

8*2* 

m*f    jv*   ifif     *  j 
31         7W 

/ 

127 

J 

3 

+      O*62l8 

-     -0285 

+  -0055 

23  20  30*0 

/ 

127 

3 

•290 

-     -067 

+  *oi6 

3243 

5547 

42  3807 

Groombridge  3243.. 

7'i 

31     1536 

11-9 

4 

2*U38 

+     '0023 

+  -0079 

47  49  27-3 

11-9 

4 

•298 

•239 

-  -169 

3244 

555° 

43  3672 

Groombridge  3244.. 

6*6 

31    42^2 

10*8 

3 

2-0640 

+      *O02I 

+  -0026 

46  19  47*2 

10*8 

3 

"33  ' 

•232 

+  -009 

3245 

5548 

52  2761 

Groombridge  3245.. 

6*6 

II 

31    49-03 

107 

6 

1*7060 

-      *OOII 

-    *OO2I 

37  4i  n-8 

107. 

6 

•338 

•191 

+    024 

3246 

I9i8t 

70  1126 

Piazzi  XX.  265  

67 

I 

2031     57^8 

8*8 

3 

+       O*I94O 

•0470 

-    "OO2O 

20    7    87 

8*8 

6 

-  12-347 

-     -017 

+  -026 

3247 

5538 

69    1  1  12 

Groombridge  3247.. 

7*1* 

32    3O-86 

13-6 

5 

0*3280 

•0409 

-    -0054 

20  58  59*5 

13-6 

5 

•386 

•033 

+  -004  1 

3248 

3448* 

40  4266 

Groombridge  3248.. 

5'9 

I 

32    3637 

117 

6 

2*I9I2 

+      -O026 

+  -ooii 

50    5  ii  '5 

117 

6 

•392 

•246 

+    oiS  1 

3249 

5556 

41    3845 

Groombridge  3249.. 

6*9 

3247^2 

97 

6 

2-I38I 

+      -0024 

-  -0077 

48  24  23-0 

9'7 

6 

"4°5 

•240 

+    *2l6 

3250 

5555 

6O  2142 

Groombridge  3250.. 

7-i 

I 

33  Si  '61 

13-6 

4 

+       1-2507 

-      '0096 

+   '0062 

29  54  36*8 

13-6 

4 

•478 

-     -138 

-  -019 

3251 

2682 

5539 

74    872 

73  Draconis..  . 

I 

20  33  52*28 

7*8 

4 

0-6  4 

-       *OQ7O 

+    '0052 

15  41  54*8 

7*8 

6 

—  12*479 

+   "080 

+    *O2O  1 

3252 

3452* 

38  4187 

Groombridge  3252.. 

6*4 

I 

33  54-15 

/     •* 

9-8 

5 

+     2-2409 

j  i  " 
+       *OO27 

-    "OOI2 

51  35  20*0 

9*8 

6 

•481 

-    -251 

-     009 

3253 

556o 

55  2444 

Groombridge  3253.. 

6-6 

II 

34    5-03 

9*1 

6 

1-5578 

•0033 

-  *oooS 

34  39  39'6 

9*1 

6 

'493 

•173 

+     032 

3254 

5552 

69  1114 

Groombridge  3254.. 

6-9 

34  29-52 

13-6 

5 

0*3461 

•0408 

+  -0043 

20    58    43-5 

13*6 

5 

•522 

-°34 

+  *o68 

3255 

556i 

60  2145 

Groombridge  3255..  8*2* 

34  33  '98 

13-6 

3 

1-2435 

-       -0098 

+  -0029 

29  45    0*5 

13*6 

3 

•526 

•136 

-  '°I5 

3256 

5566 

43  3683 

Groombridgs  3256..  8*2* 

20  34  34-39 

107 

3 

+     2*0733 

+       -0023 

-  -0008 

46  18  53*1 

107 

3 

-  12*526 

-    -231 

-    003 

3257 

2679 

5569 

44  3541 

50  Cygni  a 

I  "I 

I 

34  (57  ) 

2  'O422 

'OO2I 

-   -0003* 

45  23  36*4 

ii-i 

123 

"553 

•227 

*000 

3258 

3454* 

41  3856 

Groombridge  3258.. 

J 

57 

I 

35    4-82 

11*9 

6 

2*1633 

+       '0026 

+  -0019 

48  57  29*5 

11*9 

6 

•562 

•241 

-    *OII 

3259 

5558 

66  1311 

Groombridge  3259.. 

7'4 

I 

35    8-28 

127 

3 

+      0*6345 

-       '0290 

+  '0065 

23    9  46*8 

127 

3 

•565 

-    -067 

•012 

3260 

5474 

84    462 

Groombridge  3260.. 

7*2 

II 

35    9-66 

7*8 

4 

-      67187 

•9440 

+  -0319 

6     4  39-3 

7*8 

5 

•567 

+   -769 

-     "035 

3261 

5504 

8  1     706 

Groombridge  3261.. 

8*1 

II 

20  35  12-40 

7-8 

5 

-      4'IOlS 

•4741 

+  -0050 

8  16     2*1 

7*8 

5 

-  12*570 

+    '471 

+    *04I 

3262 

5567 

54  2396 

Groombridge  3262.. 

7  '3 

35  2674 

12*8 

4 

+       1*6150 

•0025 

•oooo 

35  33  57-9 

12*8 

4 

•587 

-   -178 

-    'OOI 

3263 

3455* 

59  2272 

Groombriiige  3263. 

6*1 

II 

36  15*17 

13-6 

6 

I  -2854 

-       '0090 

-  -oooi 

30  10  43*6 

13-6 

6 

•641 

•141 

-  -190 

3264 

2683 

'93't 

49  3353 

51  Cygni  

*>"4 

I 

36  21  '31 

8-q 

6 

I  '8487 

+     *ooo6 

-    "OOIO 

40  20  157 

8*9 

6 

•648 

•204 

+  -005 

3265 

5574 

41  3869 

Groombridge  3265.. 

7*0 

37    3'8o 

9  y 

97 

6 

2-1537 

•0026 

+  -0005 

48  27  40*1 

97 

6 

•697 

•238 

+   -009 

3266 

5576 

45  3252 

Groombridge  3266.. 

7*2 

203721-35 

9'9 

3 

+      2*0135 

+      *OO20 

-  *ooo6 

44  21  47*3 

9*9 

3 

-  12716 

-     "222 

+  -026 

3267 

5571 

66  1313 

Groombridge  3267.. 

8-3* 

37  40*75 

127 

4 

+      0-675I 

-    -0281 

+  -0041 

23  19  27*0 

127 

4 

73S 

-     -071 

+  -036 

3268 

2701 

5543 

80    657 

Bradley  2701  .. 

6*9 

II 

38  17  '.I** 

7-8 

i 

88 

—     "?6oo 

+  "0257 

9  13  14-7 

7*8 

I 

•780 

+    "374 

-  '006 

3269 

3462* 

46  3°33 

Groombridge  3269  .. 

6*8 

J            1     *T  J 
38    1978 

/  <-* 
107 

6 

+     I  -9806 

J     7^ 

+     *ooi8 

+    "OOOI 

43  23  17*0 

107 

6 

782 

-    -217 

+    'OI2 

3270 

558o 

54  2408 

Groombridge  3270.. 

7*6 

11 

382176 

12*8 

4 

+     I  '6204 

-     '0023 

+  -0017 

35  23  28*5 

12-8 

4 

•784 

-    '.77 

+    '009 

327: 

5582 

46  3034 

Groombridge  3271  .. 

8*6* 

203825*23 

107 

I 

+     i  -9862 

+     *ooi  8 

+    *OO22 

43  3i  30-1 

107 

i 

-  12788 

-     *2l8 

+    '023 

3272 

5579 

56  2477 

Groom  bridge  3272.. 

6*4 

I 

38    26*23 

13-6 

5 

I-5I85 

•0042 

-   '0032 

33  34    87 

13*6 

5 

•789 

•165 

-    *OOI 

3273 

5583 

41   3876 

Groombridge  3273.. 

8*4* 

3829*65 

10*8 

i 

2*1505 

+     -0027 

+    *OO22 

48  13    3'5 

10*8 

i 

"793 

"236 

+  '014 

3274 

!935+ 

60  2154 

Grooinbridge  3274  .. 

6*0 

I 

3s  35  '6  1 

13-6 

6 

I  -2932 

-     -0089 

+    -0003 

30    4  48-4 

13-6 

6 

•800 

"140 

+  '036 

3275 

5587 

45  3258 

Groombridge  3275  .. 

6*6 

3857*09 

9*9 

6 

+     2*0184 

+      *002I 

+  -0008 

44  19  547 

9*9 

6 

•824 

-      *22I 

+  '032 

3276 

2704 

5553 

80    659 

75  Draconis  

S-6 

II 

20  30  "-i6  *8"i 

7*8 

•2  6 

—      "7677 

4-   '0152 

9  14  1  4  '4 

7*8 

6 

-  12*869 

+     "367 

-  *oi8 

3277 

2705 

80    660 

74  Draconis    .    .. 

~>  w 
6-1 

II 

3955-42 

4 

-     2-9986 

ow  / 

•3372 

+  -0419 

9  34  54  '8 

7-8 

6 

•890 

+     -340 

-   -207 

3278 

5597 

45  3270 

Groombridge  3278.. 

6-3 

40  15-39 

9*9 

6 

+    2*0170 

+       *0022 

-  -0032 

44    9  34'9 

9*9 

6 

•911 

-     *220 

+  '026 

3279 

5602 

41  3884 

Groombridge  3279  .. 

7"i 

40  ig'i4 

10-8 

6 

2*1588 

+       -0028 

+  *ooo8 

48  17     17 

10*8 

6 

•915 

•236 

-   '030 

3280 

5596 

52  2796 

Groombridge  3280  .. 

8-4* 

4028-67 

117 

2 

i  7579 

•0003 

+  -ooio 

37  54  45'2 

117 

2 

•926 

•191 

-    *OII 

3279.  This  is  the  first  and  principal  star  of  the  pair  0  S  414  :  components  7-5  and  9  I. 

KKOM    OBSERVATION'S   MAL)E   BY    STEPHEN    GUOOMBKIDGE   AT    BLACKHEATH,   1806   TO    1816. 
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i 

•— 

0 

& 

Mean  11.  A. 
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Mean 
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18004- 

No. 
of 
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Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cessiou 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

H 

H 

o 

h    m    a 

B 

8 

O          I       II 

„ 

„ 

„ 

1281 

U74* 

57  2240 

Piazzi  XX.  332 

47 

II 

20  40  37  -90 

7'6 

c 

4-     '  -5031 

-     "0041; 

-    "OIO2 

,,        ,     r... 

77 

6 

-12-936 

-    -162 

4-   '242 

3282 

jty  *t 
5598 

53  2486 

Groom  bridge  3282.. 

7'9t 

4045-54 

14-8 

J 

3 

1-6804 

""tj 
-     •0014 

+    -0013 

36  18    5'3 

14-8 

3 

•946 

•182 

4-   'O2O 

3285 

2607 

1*71* 

66  1318 

4  Cephei    

5'6 

I 

40  4672 

8'7 

6 

07801 

—      *O247 

+    "OO11 

24    i  54-1 

87 

6 

•947 

•082 

-    -025 

J"     J          j* 

jt/ 
5605 

45  3275 

Groombridj,'!'  3284  .. 

J 

67 

40  50-02 

97 

6 

2-0537 

v***t/ 

4-     "0024 

^^J  J 

4-    -OOO2 

45    6  48*2 

97 

6 

•950 

•223 

4-  "031 

3285 

5601 

52  2799 

Groombridge  3285  .  . 

6-4 

40  50-36 

117 

6 

«  7493 

-      -0005 

-    -0074 

37  4'  29-2 

117 

6 

•950 

•189 

4-  -132 

2608 

5599 

6  i  2050 

7  Cenhei                  n 

V6 

II 

2O  41  24-41 

6'7 

8 

4-     I  '2246 

-      "OIoS 

4-   '0149 

28  53  46-0 

9'3 

3° 

-  12-988 

-    '131 

-    "809 

J                        «.vyw 

3  2^7 

5612 

4'  3893 

Groombridge  3287  .  . 

J 

8-3« 

41  2877 

12-6 

4 

2-1841 

4-     -0030 

4-  -0038 

48  58  47-0 

12-6 

4 

'993 

•237 

+  "044 

3288 

5604 

56  2488 

Groombridge  3288  .. 

7-4 

41  28-93 

13-8 

i 

I  -5526 

-      '0035 

4-   -0059 

33  5'  4i'i 

13-8 

I 

'993 

•167 

-   -039 

3289 

5608 

52  2800 

Groombridge  3289  .. 

77 

41  3372 

1  1  -8 

3 

I77M 

-     -oooi 

+   -0040* 

38    5  "7 

n-8 

3 

12-999 

•191 

+    -002 

3290 

5610 

50  3201 

Groombridge  3290  .. 

8-3' 

41  46-95 

10-9 

2 

1-8551 

+    -0009 

-   -0027* 

39  55  5°'9 

10-9 

2 

13-013 

•20  1 

-    -O2O 

3291 

5615 

41   3897 

Groombridge  3291  .. 

7-6 

20  41  47"O8 

12-6 

4 

4-     2-1843 

4-     '0031 

+  -0049 

48  S6    7'2 

12-6 

4 

-.3-013 

-    '237 

+    -013 

32J2 

5616 

38  4239 

Groombridge  3292  .. 

7-6* 

41  48-39 

107 

5 

2-2712 

4-     -0032 

•oooo 

51  50    2-3 

107 

5 

•015 

•247 

4-   'Oil 

3293 

5606 

58  2170 

Groombridge  3293  .  . 

8-6* 

41   52-48 

13-6 

i 

1-4268 

-     -0060 

+    'OOIO 

3'  44  547 

'3-6 

i 

•019 

•'53 

-   -005 

3294 

5595 

69    1  122 

Groombridge  3294  .  . 

8-4* 

42     3'6l 

127 

3 

0-4271 

•0397 

4-  '0064 

21     2    3-0 

127 

3 

•032 

•042 

-    -015 

3295 

5614 

5'  2954 

Groombridge  3295  .. 

6-3 

42  12-54 

117 

5 

17835 

4-      -OOOI 

4-   -0079 

38  16  55'S 

117 

5 

•041 

•192 

+  -166 

3296 

5613 

55  2468 

Piazzi  XX  349  

77 

20  42  23  -48 

12-8 

4 

+      1-6277 

-      -OO21 

4-    -OO22 

35    7  4i-2 

12-8 

4 

-13-053 

-    -175 

4-   -004 

3297 

69  1129 

Piazzi  XX.  374  

7'8 

4523-64          127 

3 

0-4231 

•O4IO 

•oooo* 

20  45  547 

127 

3 

•252 

•041 

4-   -015 

3298 

5611 

57  2243 

Groombridge  3298  .. 

7'3 

4224-46          13-8 

4 

I  -4636 

•0052 

-  -0043 

32  16  47-6 

13-8 

4 

•054 

•'57 

4-  -006 

3299 

2600 

1949! 

45  3291 

55  Pyg"i  

4-9 

II 

4228-11         8-8 

6 

2*0410 

4-     "0025 

-    'OO2I 

44  -1C     Q'l 

8-8 

6 

•059 

•221 

4-   '003 

3300      27O2 

5621 

43  3739 

>;6CvEui..., 

I 

43  20-16       10-1 

12 

2-1159 

4-     '0029 

+  "0127 

•T-r   jj       y 

46  39    4-4 

10-3 

12 

•116 

•228 

-    '124 

330' 

3479* 

69  1127 

Piazzi  XX.  359  

6-6 

II 

20  43  20-24 

127 

7 

+     0-4270 

•0401 

-  -0023 

2O    56   26-3 

127 

7 

-13-116 

-     '042 

4-   "029 

3302 

5622 

46  3067 

Groombridge  3302  . 

6-5 

I 

43  29-35 

9-9 

4 

2-0254 

4-     '0024 

-    'OOOI 

44    2  31-5 

9-9 

4 

•126 

•218 

4-   '019 

33^3 

5620 

50  3209 

Groombridge  3303  .  . 

7-6 

43  39'05 

10-8 

6 

1-8632 

4-      'OOIO 

-  "0007 

39  55    97 

10-8 

6 

•137 

•200 

4-  '001 

33°4 

5618 

57  2248 

Groombridge  3304  .  . 

87* 

43  40-09 

13-6 

3 

1-4814 

-      '0048 

•oooo 

32  26  41-2 

13-6 

3 

•138 

•I58 

-    "OIO 

33°5 

5619 

S3  2497 

Groombridge  3305  .. 

7'3 

43  44-8o 

14-8 

4 

1-7044 

•ooio 

-  -0003 

36  28  25-5 

14-8 

4 

•144 

•182 

-  '090 

3306 

5626 

41  3909 

Groombridge  3306  .. 

7-1* 

20  43  46-21 

n-8 

3 

+     2-1717 

4-     -0031 

4-   -0015 

48  19  22-3 

11-8 

3 

-I3''45 

'      -234 

-  '004 

33°7 

5623 

58  2170 

Groombridge  3307  . 

7'8* 

4427  67 

13-6 

4 

+      ''4563 

-  O'OO54 

4-   'Ol8l 

3'  57  43-3 

13-6 

4 

•191 

-0-155 

-  -089 

33o{> 

2795 

5037 

88     112 

Ursse  Minoiis  \ 

6-5t 

4442-36 

6-8 

I- 

-  42-1686 

25-1326 

-  -0507 

I  16  29-4 

7'6 

28 

•207 

4-4-633 

-  -017 

33°} 

5625 

58  2178 

Groombridge  3309  . 

67 

I 

4443'i7 

•  3-6 

6 

+      «  "4574 

0-0054 

4-  -0009 

31  57  21-5 

13-6 

6 

•208 

-0-155 

+  -005 

33'° 

563° 

56  2495 

Groombridge  3310. 

7-0 

45  '9-15 

13-8 

4 

I-577I 

-     -0030 

-  -0006 

33  54  34-o 

13-8 

4 

•247 

•167 

-  -013 

33" 

5634 

51  2962 

Groombridge  331  1  .. 

7-i 

20  45  22-94 

107 

II 

4-     1-8004 

4-     -0003 

-  '0053 

38  18  49-0 

107 

II 

-13-252 

-    -192 

-    -OO2 

33'^ 

5632 

54  2426 

Groombridge  3312  .. 

7-6 

45  25-43 

12-8 

3 

1-6733 

-      -0014 

4-   -0073 

35  4i    7'2 

12-8 

3 

•255 

•I78 

-  -on 

33'3 

5635 

49  3399 

Groombridge  3313  .. 

7-0 

45  29-59 

10-9 

2 

1-9187 

4-     -0017 

-  '0014 

41     3  10-9 

10-9 

2 

•259 

•205 

4-   -043 

33'4 

5639 

41  3916 

Groombridge  3314.. 

7'9* 

4537-I5 

12-6 

4 

2-1908 

4-     -0033 

4-  -0030 

48  43  54-6 

12-6 

4 

•267 

•234 

4-    -017 

33*5 

5640 

55  2479 

Groombridge  331  5  .  . 

7-S* 

46  24-86 

13-7 

3 

1-6075 

-     -0026 

4-   -0051 

34  20  40-5 

137 

3 

•319 

•170 

+   -030 

33'6 

5645 

41  3922 

Groombridge  33  1  6  .  . 

6-5 

I 

2046  31-30 

10-2 

9 

4-     2-1805 

4-     -0034 

4-   "0009 

48  18  16  7 

IO-2 

9 

-  13-326 

-    -232 

-    -005 

3317 

2710 

5644 

43  3755 

57  Cygni  

47 

I 

46  ii  '81 

a--! 

6 

2*1  167 

"OO  ?O 

4-   '0007 

46  19  38*8 

9-3 

6 

'127 

"225 

-    -007 

33"8 

5647 

40  4346 

Groombridge  3318  .. 

7-3 

*tw  j  *  u 
46  36  -96 

7   J 

n-6 

5 

2-2226 

•0033 

-  -0014 

49  39  58-0 

u-6 

5 

J    * 

•332 

•237 

4-  -ooi 

33'9 

'3492* 

44  3617 

Groombridge  3319  .. 

5-6 

II 

46  40-53 

97 

6 

2-0904 

•0029 

4-    '0030 

45  3'  58-9 

97 

6 

•33? 

•222 

+  -007 

3320 
332on 

5642 

56  2501 
40  4350 

Groombridge  3320..  S'6* 
Groombridge  3320.0!  8-5* 

46  50-70 
47    0:93 

•  3-8 
11-9 

4 
3 

1-5842 

-     -0030 
+    -0034 

-    'OOIO 

-  -0040 

33  52  41-3 
49  48  51-8 

13-8 
11-9 

•4 
3 

•348 

•359 

•I67 
•237 

—  -005 
4-    -O22 

3297.  The  three  observations  for  this  star  were  erroneously  inserted  3m  too  small,  and  are  referred  to  in  the  ledgers  under  the  No.  33110.     This  star  has  been  observed 

at  Greenwich  in  the  years  1897  and  1901.     As  the  Groombridge  E.A.  seems  discordant,  no  proper  motion  has  been  derived. 

33200.  The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  the  yi-ar  1903. 
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CATALOGUE  OF  CIECUMPOLAR  STARS  FOR  1810-0, 


. 

•§ 

5 

No. 

a  -1 

Ji 

il 

o.  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectru 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio'o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

K 

EH' 

„ 

h    m    a 

8 

, 

8 

0             t         II 

//              /, 

rt 

3321 

5643 

54  2433 

Groombridge  3321  .. 

6'6 

II 

20  47     I  -27 

12-8 

5 

+         I  '6807 

•0014 

+     -0040 

35  39  48-4 

12*8 

5 

-  13359 

-    ''77 

-  -015 

3322 

5633 

69  1130 

Piazzi  XX  389   .. 

7  '4 

I 

47    5  '22 

'37 

8 

0-4795 

-     -0390 

+     -0050 

21     3    07 

I3-7 

8 

•363 

•047 

-    *OI2 

3323 

2712 

5652 

43  3759 

Bradley  2712  

7-6 

47    9  -94 

9  -6 

•i 

2*1  192 

4-     '0030 

-f   "0031 

46    IQ    ^O't-i 

9*6 

3 

•368        -22-; 

—     *OIQ  1 

OI9 

3324 

5653 

40  4354 

Groombridge  3324  .. 

6-4 

II 

47  16-83 

10-7 

j 

6 

+     -0034 

+   -0016 

tv    •  y    jv  j 

50    o  53*2 

10*7 

6 

j                        *"**j 

•376        -237 

-     005 

3325 

5646 

56  2503 

Groombridge  3325  .. 

8-2* 

47  27-07 

13-8 

2 

I  -5880 

-     '0030 

-    -OOI2 

33  53    4'6 

13-8 

2 

•387 

•:67 

-    *028"| 

3326 

565° 

56  2504 

Groombridge  3326  .. 

7'5 

20  47  39-28 

137 

4 

+       I  '6028 

-     '0026 

-    *OOO9 

34    7  5i-8 

137 

4 

-13-400 

-    *i68 

-  -015 

3327 

5654 

48  3242 

Groombridge  3327  .  . 

7"' 

47  4471 

10-8 

6 

I  -9340 

+     -0018 

-    *OOO7 

41  n     3-0 

10-8 

6 

-406 

•204 

-  -004 

3328 

5649 

58  2183 

Groombridge  3328  .. 

7-6 

47  48-86 

13-6 

4 

1-4831 

-     -0050 

-     *OOI5 

32    3  357 

13-6 

4 

•411 

•'55 

+  -005 

3329 

3497* 

53  25" 

Piazzi  XX.  391  

7'2 

47  52-74 

14-8 

5 

I7I29 

-     -0008 

+    *0004 

36  12  30-2 

14-8 

5 

'415 

•180 

-  -179 

3330 

5659 

41  3929 

Groombridge  3330  .. 

7-6* 

47  52-93 

10-6 

4 

2'2IIO 

+     -0034 

+    -0044 

49    8  36-0 

12*6 

4 

-4>5 

-234 

-  -035 

3331 

5660 

45  3326 

Groombridge  333  1  .. 

67 

I 

2048    773 

127 

5 

+      2-0598 

+     '0028 

+    -0033 

44  29  i8'2 

12-7 

5 

-13-43' 

-     *2lS 

+  -005 

3332 

5662 

41  3932 

Groombridge  3332  .. 

6-9 

II 

48  22-33 

11-8 

4 

2-1839 

•0034 

+    "OOIO 

48  12  267 

n-8 

4 

'447 

•231 

+  -005 

3333 

5664 

42  3907 

Groombridge  3333  .. 

7'o 

48  35  '97 

117 

5 

2-1578 

•0033 

+  -0018 

47  21  12*9 

117 

5 

•462 

•228 

+  -027 

3334 

5663 

45  3327 

Groombridge  3334  .. 

7'i 

4837-82 

127 

5 

2-0576 

+     -0028 

+  -0007 

44  22    7*1 

127 

5 

•464 

•217 

+  -053 

3335 

5661 

55  2486 

Groombridge  3335  .. 

7-6 

48  44-69 

137 

4 

I-62I4 

-     -0023 

+  -0004 

34  21  22  3 

137 

4 

•471 

•170 

+    *OO2 

3336 

5667 

42  3911 

Groombridge  3336  .. 

6-8 

I 

20  49  20-38 

"7 

5 

+      2-I587 

+     '0034 

+  -0047 

47  17  597 

"7 

5 

-I3-509 

-     -227 

+    "013 

3337 

5670 

44  3639 

Groombridge  3337  .. 

6-0 

I 

49  5  3  '02 

107 

6 

2-III8 

+     -0031 

-    -OOO2 

45  48    4"i 

107 

6 

'545 

•222 

•ooo 

3338 

2724 

5671 

40  4364 

"l8  Cv£rni  ...       ,...-' 

4'° 

I 

50    5-68 

6-6 

7 

2*2310 

+     '0036 

+    -OOO7 

4Q  W   •?2"7 

6-6 

7 

•558 

•234 

+    'O2I 

3339 

5668 

56  25" 

Groombridge  3339  .. 

8-4* 

50   9'97 

13-8 

2 

I'5997 

-     -0027 

-    -OO20 

^7    JJ     J~    / 

33  48  36"5 

13-8 

2 

•563 

•166 

+    *OIO 

3340 

5675 

39  4382 

Groombridge  3340  .  . 

7'5 

50  22-76 

9-8 

6 

2*2757 

+     -0036 

-    -0036 

5i     3  57-2 

9-8 

6 

'577 

"239 

+    -OO6 

3341 

35°4* 

5°  3233 

Groombridge  3341  .. 

57 

I 

20  50  23  -84 

97 

6 

+      1-8977 

+     -0016 

+    -0041 

39  59  48-7 

97 

6 

-  '3-578 

-    -198 

+  '017 

3342 

5677 

39  4384 

Groombridge  3342  .. 

8-6* 

50  30-03 

9-8 

i 

2-2746 

•0036 

-    -0041* 

51    o  58-1 

9-8 

i 

•5^5 

•238 

-  -002* 

3343 

5676 

41  3944 

Groombridge  3343  .. 

7'5 

50  30-61 

ii  -8 

4 

2-1938 

•0035 

+    -0054 

48  17    6-5 

u-8 

4 

•586 

•230 

-   "036 

3344 

5682 

39  4386 

Groombridge  3344  .. 

8-2* 

5°  45  '95 

10-9 

3 

2-2595 

•0037 

-    "OOII 

50  27  24-3 

10*9 

3 

'602 

•237 

+  -006 

3345 

5684 

44  3649 

Groombridge  3345  .. 

8-0* 

51    972 

107 

i 

2-I2I4 

+     -0033 

-   '0019 

45  56  29-6 

107 

i 

•627 

•221 

+  -015 

3346 

2727 

5672 

56  2515 

Bradley  2727  

6-2 

I 

20  51  11-89 

iro 

ii 

f       1-6075 

-     "0025 

+  *ooi6 

33  50  25-2 

II*O 

ii 

-  13-629 

-    *i66 

-   -007 

3347 

5681 

56  2516 

Groombridge  3347  .. 

8-0* 

51  35-66 

13-8 

2 

I  -6077 

-     '0025 

+  -0036 

33  48    7'4 

13-8 

2 

•655 

•166 

-    *OIO 

3348 

5687 

46  3124 

Groombridge  3348  .. 

7'3 

515171 

12-8 

4 

2-0628 

+     -0030 

+  -0053 

44    7  49'7 

12*8 

4 

•672 

•214 

-  -044 

3349 

5695 

45  3352 

Groombridge  3349  .. 

7-0 

52  19-34 

12-6 

4 

2-0763 

•0031 

+  -ooio 

44  28  46*4 

12*6 

4 

701 

•216 

+  -036 

335o 

5700 

38  4306 

Groombridge  3350  .. 

6-7 

5223-89 

117 

5 

2-3057 

•0037 

+    *OO2I 

51  54  44*0 

117 

5 

•706 

•240 

+  -005 

3351 

5698 

41  3956 

Groombridge  3351  .. 

6-5 

I 

20  52  24-81 

11-8 

4 

+      2-2044 

+     -0037 

+    -OOl6 

.48  24  38*0 

ii  -8 

4 

-  13707 

-    -229 

+  '005 

3352 

ig62t 

49  3426 

Piazzi  XX  429  

5'8 

I 

5225-05 

8-8 

6 

1-9185 

+     -0019 

-  -ooio 

40  16  17*3 

8-8 

6 

•707 

•199 

+  '005 

3353 

5697 

44  3658 

Groombridge  3353  .. 

8-4* 

52  26-12 

107 

I 

2-1264 

+     -0035 

+  -0085 

45  5"5  44'4 

107 

i 

•709 

•221 

-  -027* 

3354 

5680 

65  1518 

Groombridge,  3354.. 

7'3 

52  26-56 

12-9 

6 

0-9813 

•0194 

-  -oooi 

25      2    26*1 

12-9 

6 

710 

•099 

+  '017 

3355 

5691 

54  2452 

Groombridge  3355  .  . 

7'3 

52  27-24 

12-8 

4 

I  -6894 

-       *OOII 

+  -0036 

35  H  447 

12-8 

4 

710 

"'74 

•ooo 

3356 

5696 

45  3353 

Groombridge  3356  .. 

8-4" 

20  52  30-98 

12-6 

3 

+      2  -0706 

+    -0032 

-  -0009 

44  i?  40-3 

12-6 

3 

-13714 

-     -215 

+  -oi  8 

3357 

I965t 

39  4400 

Groombridge  3357  .. 

67 

52  40  II 

10-8 

6 

2*2666 

+    -0038 

+  -0196 

50  29  17*8 

10-8 

6 

"723 

•235 

-  '209 

3358 

5694 

55  2494 

Groombridge  3358  .. 

7-2* 

5245^8 

13-2 

5 

I  -6582 

-     -0016 

+  -0006 

34  36  457 

13-2 

6 

•73° 

•171 

+    'O22 

3359 

35"* 

69  1136 

Groombridge  3359  .. 

7-8 

52  54-56 

14-8 

4 

°-5°33 

-    -0398 

-  -0033 

20  46  49-3 

14-8 

4 

739 

•048 

-     'Oil 

336° 

5701 

44  3661 

Groombridge  3360  .. 

6-8 

53    7-37 

107 

i 

2-1222 

+   -0035 

-  -0008* 

45  44  23-9 

107 

I 

•/52              "22O 

-    'Oil* 

3342.  The  N.P.D.  of  this  star  has  been  increased  40"  by  altering  the  microscope  readings. 
3352.  This  star  is  a  close  double,  and  forms  the  pair  2  2741  :  components  6'o  and  7-3.     It  is  assumed  that  Groombridge  observed  the  principal  star. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBHIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

"e  .« 

-      10 

ft   I-. 

a  - 

No.  in  Greenwich  1 
Catalogue. 

/.one 
and 
No.  in 
B.  D. 

STAK'S  NAME. 

Magnitude. 

Type  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

V 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h     111     1 

a 

s 

a 

O           I        II 

n 

-/ 

a 

336] 

5699 

55  2495 

Groombridge  3361  .. 

7-4* 

2053    7-44 

12-8 

2 

+      1-6849 

•ooi  I 

-    -0025 

35    5    S'l 

12-8 

2 

-  13752 

-    -«73 

•ooo 

3362 

2732 

3520* 

46  3133 

co  Cveni  X1 

S'o 

II 

53  22-28 

8-2 

5 

2  "OHO 

+     "0030 

-    "OOl6 

43  12  57-3 

8-1 

6 

768 

•2IO 

+  -008 

3363 

5690 

65  1519 

Groombridge  3363  .  . 

J 

7-6' 

53  22-85 

12-9 

J 

4 

jjy 
0-9762 

-      -0197 

+   -0061 

24  54  I2'3 

I2'9 

4 

769 

•098 

+  -007 

3364 

5702 

55  2497 

Groombridge  3364  .. 

6-8 

54  11-21 

13-2 

II 

1-6762 

-     "0013 

-    -OO22 

34  47  49  '9 

13-2 

11 

•820 

•171 

+  -014 

3365 

5703 

54  2456 

Groombridge  3365  .. 

7-i 

54-24-20 

13-6 

5 

17142 

-     -0007 

-  -oooi 

35  31   IS'2 

13-6 

5 

•834 

•175 

+  -ooi 

3366 

2735 

5708 

45  3364 

•2 

I 

20  54  33  -33 

lO'I 

8 

+      2  '0890 

•oo 

+    "0004 

44  35    8-4 

lO'I 

8 

-13-843 

-     -215 

+   -O02 

3367 

3521* 

38  4321 

Piazzi  XX.  452  

6-5 

55    4"°2 

97 

6 

2-2955 

+   -0039 

+    -OOI3 

51   14    6-0 

97 

6 

•876 

•236 

-    -004 

336^ 

5707 

55  2500 

Groombridge  3368  .  . 

8-5* 

55    4-45 

13-3 

5 

I  -6901 

-     -ooii 

•oooo 

34  58    5'i 

13-2 

4 

•876 

•172 

+    -013 

3369 

57" 

46  3146 

Groombridge  3369  .  . 

9-0* 

55  1375 

127 

2 

+      2-0777 

+   -0033 

+    -OO20 

44  10  31-1 

127 

2 

•886 

-     -213 

-  -006 

3370 

2754 

5658 

Si     718 

76  Draconis  

6-of 

I 

55  36-08 

7-8 

5 

-      3-6303 

•4859 

+    -O2OI 

8  10  56-8 

7-8 

74 

"909 

+    -387 

-  -018 

337' 

5715 

44  3679 

Groombridge  3371  .. 

6-4 

205537-18 

9'9 

6 

+      2-1390 

+    -0036 

+    -0009 

45  57  I3'i 

9"9 

6 

-13-911 

-     -219 

+  019 

3372 

2740 

5720 

38  4325 

Bradley  2740  

6-3 

5542-80 

ii-8 

5 

+      2-3209 

+     -0040 

+    -QO2O 

52     5  187 

u-8 

5 

•917 

-     -238 

+    'OIO 

'j3"3 

2749 

5669 

So    672 

Bradley  2749  

c-6 

II 

55  48-15 

87 

5 

2*2Q77 

—     -2006 

—    "Oil  3 

IO   IO      I  "4 

8'7 

6 

•922 

+    "247 

+  -031 

3374 

5718 

44  3680 

Groombridge  3374.. 

j 

7-8* 

55  49-81 

9'9 

J 

4 

-  *"yl  I 

+      2-1458 

~y*sv 

+   -0037 

'      J 
-    -OO24 

46    8  14-6 

9  '9 

4 

•924 

-     -219 

+  -023 

3375 

5722 

56  2523 

Groombridge  3375  .. 

6-7 

I 

5645-40 

137 

6 

1-6318 

-      -OO2O 

-    -0015 

33  40  28-4 

137 

6 

•982 

•I65 

-  -009 

3376 

5725 

41  3987 

Piazzi  XX.  465  

6'3 

I 

205645-69 

10-8 

6 

+      2-2409 

+    -0041 

-    -0005 

49    7    6-0 

10-8 

6 

-  13-982 

-     -228 

-r   -049 

3377 

2748 

J967t 

75     764 

Bradley  2748  

6-1 

II 

5648-55 

12-9 

5 

-      0-5543 

-      'IIOI 

+    -0136 

«4  48  39'3 

12-9 

6 

•986 

+    -064 

-   -024 

337* 

3523* 

S6  2524 

Groombridge  3378  .. 

5'6 

I 

56  54H9 

11-9 

6 

+      I  -6544 

-     -0016 

+    -0050 

34    4  37-1 

11-9 

6 

I3-99I 

-     -167 

+    -OI2 

3379 

5727 

49  3448 

Groombridge  3379  .  . 

67* 

57  I4-53 

107 

5 

I  -9466 

+    -0025 

4-    -0075 

40  23  597 

107 

5 

14-013 

•197 

-    -040 

338o 

573° 

45  3384 

Groombridge  3380  .  . 

8-5' 

57  I4-93 

127 

4 

2-0945 

+    -0036 

+    -OO28 

44  25  io'o 

107 

4 

•013 

•213 

+    -007 

3381 

5734 

45  3389 

Groombridge  3381  . 

8-1' 

205747-22 

127 

3 

+      2-1063 

+   -0037 

•oooo 

44  42  io'i 

127 

3 

-  14-047 

-     -213 

+    -029 

33^2 

S73' 

56  2525 

Groombridge  3382  .. 

8-4* 

57  5970 

13-6 

3 

I  -6474 

-     -0018 

+    -OOO2 

33  49  28-4 

13-6 

3 

•060 

-     -166 

-    -067 

33i>3 

3528* 

52  2859 

Groombridge  3383  .. 

6-1 

II 

57  59'37 

117 

6 

+      1  -8263 

+    -ooii 

+    -0074 

37  27  59-6 

"7 

6 

•060 

-     '184 

-    -OI9 

33S4 

57o6 

75    765 

Groombridge  3384  .  . 

6'9 

57  5970 

12-9 

4 

-      0-4837 

-    -1056 

+    -0214 

15     i   14-2 

12-9 

5 

•060 

+     -056 

-    -006 

3'*>5 

2746 

5739 

43  3800 

62  Cveni...        ...£ 

i  •  1 

II 

S8    i  -56 

67 

IO 

,       2-1762 

,       -oooq 

+    "OOO2 

46  49  3°  '5 

in 

51 

•062 

-     -221 

+    -002 

3386 

5733 

53  2542 

Groombridge  3386  .. 

•*T    * 

7-6 

2058   8-60 

127 

4 

+      17784 

+    -0005 

+    -OO28 

S6  24  27-4 

127 

4 

-  14-070 

-     -179 

-    -012 

33^7 

5736 

54  2470 

Groombridge  338;  . 

7-2 

58  22-95 

9-8 

6 

17369 

-     -oooi 

+    -0004 

35  3i  17-2 

9-8 

6 

•084 

•179 

+    -OO6 

33^8 

5741 

49  3455 

Groombridge  3388  .. 

8-6* 

58  24-34 

107 

2 

«  '9475 

+    -0025 

+    -0037* 

40  16  59-3 

107 

2 

•085 

•I96 

-    -007 

3389 

5728 

66  1350 

Groombridge  3389  .. 

8'2* 

58  3779 

97 

5 

0-9382 

-     -0219 

+    '0029 

24      2   20*4 

97 

5 

•IOO 

•091 

+  -ooi 

339° 

5742 

49  3458 

Groombridge  3390. 

8-o« 

5846-12 

107 

2 

1-9577 

+    -0027 

-    "OOO2 

40  29  39-6 

107 

2 

•108 

•197 

-  -008 

3391 

5745 

47  3284 

Piazzi  XX.  486  

7-8' 

20  59  I3'45 

10-8 

5 

+      2-0518 

+  -0035 

-t-    -0005 

42  57    5'6 

10-8 

5 

-  '4-136 

-     -206 

+    '012 

3392 

5743 

56  2527 

Groombridge  3392.. 

8-6* 

59  14-07 

137 

3 

I-6477 

-     -0017 

-    '0079 

33  4i  20-1 

137 

3 

•'37 

•165 

+    '040 

3393 

5744 

55  2514 

Groombridge  3393.. 

7-6* 

20  59  21-28 

137 

3 

I  7252 

•0003 

-    -0028 

35  10    6-1 

137 

3 

•145 

•172 

-  -on 

3394 

2750 

5749 

47  3292 

61  Cveni                f- 

.0 

II 

21     O     V77 

8-8 

5 

2  *o6i  i 

*f*        "00^6 

-    'OOO4 

A-I      fi    17  'O 

8-8 

c 

•i  88 

•2O7 

+  '016 

3395 

5751 

50  3264 

Groombridge  3395.. 

7'5 

"     J  1  1 

117 

4 

1*9201 

4-       -0023 

4-    -0012 

*TJ        w     J/    ^ 

39  20    2-4 

117 

j 
4 

•221 

•192 

+  -004 

3396 

5754 

47  3297 

Piazzi  XXI.  3  

7*1 

21     O  41  '14 

10-8 

-H     2*0609 

+      "0036 

—  *ooi6 

47        I     T.T-2 

10-8 

4 

-  14-227 

-     -206 

-  -014 

3397 

5753 

53  2552 

Groombridge  3397.. 

*T*      *if 
053-22 

127 

3 

i-sooo 

•0009 

+  -0006 

tj              J/    J 

36  32  34-3 

127 

3 

•239 

•179 

+  -ooi 

3398 

5756 

50  3267 

Groombridge  3398.. 

7-8' 

I     18-66 

117 

3 

1-9206 

•0024 

+  -0007 

39  15  26-8 

117 

3 

•265 

•191 

-  "032* 

3399 

5759 

51  2998 

Groombridge  3399.. 

7'i 

1    3I-14 

117 

4 

1-9184 

•0024 

+  -0015 

39  10  43-8 

117 

4 

•278 

•191 

+    "OIO 

3400 

5757 

54  2476 

Groombridge  3400.. 

7-9* 

I    4I-I5 

9-8 

6 

1  7675 

+    -0004 

-   -0007 

35  45  28-1 

9-8 

6 

•288 

•175 

+  -025 
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CATALOGUE  OF  CIRCUMPOLAK  STARS  FOR  1810-0, 
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0 

i 

No. 

a  i" 

.  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectri 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 

Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1  800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fcM 

o 

EH 

O 

hoi 

8 

a 

s 

0           /        // 

„ 

„ 

3401 

5760 

59  2320 

Groombridge  3401.. 

7'5 

21     2     8-84 

11-9 

4 

+         I-5043 

-   0-0047 

+   -0096 

30  52  29-8 

11-9 

4 

-  14-320 

-  0-148 

3402 

[••104 

88    117 

Cephei  24  

var. 

2  29'O3 

7'8 

4 

-     32-98II 

18-4727 

+  "370-; 

I  29    97 

7-7 

7 

"336  +  3'37i 

3403 

5750 

70  1159 

Groombridge  3403.. 

77t 

231-27 

9'7 

5 

+        O-42IS 

0-0472 

1    jt  j 

+  -0014 

19  26  387 

97 

6 

'339  -  0-037 

3404 

5764 

62  1896 

Groombridge  3404.. 

8-2* 

3  29-29 

11-9 

2 

I  ^970 

•OIO2 

-  -0013 

27  41  38-4 

11-9 

2 

•398         -126 

3405 

5766 

56  2533 

iroombridge  3405.. 

7'9   : 

3  54-82 

137 

3 

I  '6702 

-     -oflii 

+  -ooi  i 

33  33  56-5 

137 

3 

•425         -163 

r    u^ 

3406 

5767 

55  2534 

Jroombridge  3406.. 

7'5* 

21    3  56-68 

13-1 

5 

+         17477 

+      -0003 

-  -0009 

35    4  39"3 

13-1 

5 

-  14-427  -     -171 

-    -OI2 

3407 

5768 

55  2536 

Jroombridge  3407.. 

9-0* 

4  16-38 

13-8 

2 

I-7487 

+      'OOO2 

-  -0029 

35    3  27-0 

13-8 

2 

•446         -171 

+    -005 

^408 

igSit 

52  2880 

Piazzi  XXI.  32  

57 

I 

4  23'33 

8-9 

8 

I  '8497 

+     "0018 

+   "0025 

37  12  30-5 

8-9 

8 

•453         -181 

+    '008 

J^ 

3409 

5765 

70  1164 

Groombridge  3409.. 

6'o 

II 

5  H'43 

9'9 

4 

O-4368 

•0475 

-  -0135 

19  19  44-6 

9'9 

6 

•502         -038 

+  -116 

34io 

5770 

62  1903 

Groombridge  3410.. 

6-6 

I 

5  23-88 

11-9 

4 

I  '2960 

•0103 

+  -0069 

27  28  37-0 

11-9 

4 

•515         -124 

-  -005 

34U 

5776 

53  2568 

Jroombridge  3411.. 

6-9 

I 

21     547-21 

107 

6 

+         I  ^495 

+     -0018 

+  -0031 

37     i  46-8 

107 

6 

-  14-538  -     -179 

+  '015 

34" 

5781 

43  385° 

Groombridge  3412.. 

77 

6    8-65 

9'7 

6 

2-2102 

+   -0047 

-  -0008 

46  54  18-0 

97 

6 

•570         -216 

+  -017 

3413 

5779 

53  2570 

Jroombridge  3413.. 

77 

6  24-44 

107 

5 

I-8493 

+    -0019 

+  -0060 

36  56  51-2 

107 

5 

'575          ''79 

-   "019 

34M 

5774 

65  1552 

Groombridge  3414.. 

7* 

639-42 

127 

3 

i-noS 

-     -0165 

+  -0004 

25     5  20-6 

127 

3 

•590         -105 

-  -007 

3415 

3542* 

59  2334 

Piazzi  XXI.  51  

57 

I 

6  5778 

9  '4 

12 

I-533I 

-   -0039 

-  -0016 

30  47  29-8 

9-2 

10 

•610 

-'47 

-   -004 

3416 

5786 

59  2342 

Piazzi  XXI.  61  

7-i 

21  7  56-69 

9"9 

5 

+       1-5334 

-   -0039 

+    '0002 

30  40  57  6 

9-9 

6 

-  14-668 

-     '146 

+  -025 

3417 

W92 

41  4056 

Piazzi  XXI.  63 

6-8 

8  13-44 

ii  7 

- 

2-2724 

+     -0049 

+    -0068 

48  45  58-4 

117 

5 

•684              '220 

-  -123 

ot*  / 
3418 

5796 

41  4061 

Groombridge  3418  .. 

8-0* 

848  71 

u-8 

2 

+      2-279I 

+    -0051 

+    -OOI9* 

48    55    22-2 

u-8 

2 

•720 

-      "22O 

+  "025 

34IQ 

2777 

s"7  I 

77    800 

77  Draconis     

6-0 

I 

9    4'°9 

7-8 

5 

—      O*Q73  1 

—      '1624 

+    "0051 

12    38   49-6 

7-8 

7 

734 

+      -IO2 

-  "035 

j^  y 
3420 

5797 

43  3866 

Groombridge  3420  .  . 

6-6 

11-9 

5 

+      2-2121 

+     -0050 

+    -0030 

46  33     37 

11-9 

5 

•746 

—      "213 

-  -008 

3421 

5798 

42  4040 

Groombridge  3421  .. 

8-5* 

21    931-89 

ii  -8 

2 

+     2-2588 

+     -0051 

+    -OII5 

48    6  33-8 

u-8 

2 

-  14762 

-      -217 

-   -075 

3422 

5790 

70  1171 

Groombridge  3422  . 

7-6 

9  49-20 

9-8 

7 

0-5805 

•0411 

+    '0054 

19  57  20-1 

9-S 

7 

779 

•051 

+  -032 

3423 

2769 

5800 

38  4431 

4"2 

I 

9  57^3 

6-6 

7 

2  "3496 

+     "0050 

-    -0006 

51  23  47-5 

6-9 

8 

787 

•225 

+  -on 

3424 

5801 

42  4046 

Qroombridge  3424  .  . 

6-1 

I 

10  12-41 

117 

5 

2-2614 

+     -0051 

+    -0015 

48    6  29-8 

117 

5 

•802 

•216 

+  -004 

3425 

5799 

51  3025 

Groombridge  3425  . 

77* 

10  15-11 

10-9 

4 

+      I  "9287 

+    -0031 

+    -0007 

38  18  317 

10*9 

4 

•804 

•184 

+    -OO2 

3426 

.989t 

74    907 

Groombridge  3426  . 

7-0 

11 

21    IO  2474 

97 

6 

-     0-1692 

•0914 

+    -0062 

'5  33    6-5 

97 

6 

-  14-814 

+     -023 

+    "OIO 

•3427 

2771; 

R8o? 

43  3877 

68  Cygni  ..            A 

VI 

I 

II  22  '77 

8-8 

5 

+      2-2296 

+     -0051 

-    -OO26 

46  50  55-1 

s-s 

6 

•871 

-       -212 

+    '026 

j^  i 
3428 

/  /  j 

5802 

55  2549 

Piazzi  XXI.  86  

j 
6-2 

87 

6 

I790I 

•OOI2 

+    -0038 

34  59  47'6 

87 

6 

•88  1 

•169 

-    -OI2 

3429 

5807 

40  4485 

Groombridge  3429  . 

6-2 

I 

II   35-24 

11-9 

5 

2-3121 

•0052 

-    -OOI3 

49  45  20-9 

11-9 

5 

•884 

•22O 

+    -008 

3430 

5804 

Si  3035 

Groombridge  3430  . 

7-5 

11  42-89 

10-9 

4 

«'937i 

•0032 

-    -0050 

38  19    2-2 

10-9 

4 

•891 

•283 

+    -030 

3431 

5808 

49  3501 

Groombridge  3431  . 

8-5* 

21    12  54-32 

107 

i 

+    2-0528 

+      -0044 

+    -0042* 

41   ii     9-9 

107 

, 

-  14-960 

•193 

+    -OO2* 

3432 

5809 

48  3345 

Groombridge  3432  . 

5-8 

I 

12  5674 

107 

6 

+    2-0567 

+      -0045 

+    -OOlS 

41  17  207 

107 

6 

"963 

-       -194 

•ooo 

3433 

5794 

78    742 

Groombridge  3433  . 

7'4 

I 

13     5'59 

9'9 

4 

•    i  -0740 

-      -179' 

+    -0024 

12      7    I2'I 

9'9 

6 

14-971 

+       'III 

+  -019 

3434 

5815 

52  2913 

Groombridge  3434  . 

6-8 

13  34'39 

117 

5 

+    i  -9238 

+      -0032 

+    -002O 

37  44  31-8 

11-7 

5 

15-000 

-     -180 

+  -015 

3435 

5818 

48  3348 

Groombridge  3435  . 

8-4* 

1345-04 

107 

2 

2-0664 

+      "0046 

+    -0030 

41  26  58-2 

107 

2 

•009 

•194 

-    -012 

3436 

5816 

52  2916 

Groombridge  3436  . 

6-9 

21    13  51  '69 

117 

4 

+     i  -9288 

+      -0033 

-    -OO07 

37  49  32-6 

117 

4 

-15-015 

-     -180 

-    -063 

3  4.  -17 

2786 

5811 

6l    2III 

"i  Cephei  ... 

2-6 

I 

14    2-18 

6-9 

IO 

i  "4198 

-      -0069 

+    -O2OI 

28  12  59-5 

io'6 

72 

-026 

•131 

-    -047 

J*TJ/ 

3438 

J 

5826 

46  3283 

Groombridge  3438  . 

6-7 

14  28-79 

u-8 

3 

2-1580 

+      -0051 

+    -OO29 

44     4  30-1 

1  1  -8 

3 

•052 

•202 

-  -007 

3439 

5828 

42  4067 

Groombridge  3439  . 

8-1* 

143432 

10-9 

2 

2-2658 

•0056 

+    -0004 

47  39  37  'i 

10-9 

2 

•057 

•212 

+  -017 

3440 

5822 

55  2561 

Groombridge  3440  . 

77 

I437-82 

97 

5 

17764 

•OOI2 

+    -0056 

34  18  33-3 

97 

5 

-060 

•I6S 

-  -041 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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" 

o 

S 

a 

No. 

^  u^ 

II 

5| 

a  a 

Zone 
ami 
No.  in 
B.  \>. 

STAR'SNA  MR. 

£ 

1 

-S 
I 

GO 

"o 

Mean  R.  A. 
1810-0. 

Mean 
Date 
Soo-f 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cexsion 
18100. 

Secular 
Varia- 
tion 
1810-0. 

Ann.ua! 
Projwr 
Motion. 

S5P3 

—  O 

d 

H 

S. 

fc 

£" 

o 

h    m    i 

a 

B 

i 

0           '         " 

» 

H 

// 

344i 

5832    48  3357 

3roombridi;e  3441  .. 

5'9 

ii 

21  15  24-87 

10-8 

6 

+     2-0737 

+     -0048 

+  -0035 

41  25  16-4 

10-8 

6 

-  15-106 

-      -193 

-  *o66 

3442 

27  ss 

5824    64  1527 

6  Cephei    

... 

i 

15  24*80 

8-8        6 

I  "2613 

—     'on*; 

-  -col-; 

25  55  51-5 

8-8 

(. 

•106 

•115 

4*  -005 

3443 

5833    40  4502 

PiazziXXI.  116.... 

7'2 

15  25-20 

11-9        4 

2-3293 

j 
+     -0057. 

j 
4-  -oooi 

49  52  27-6 

11-9 

4 

•106 

•217 

+  -034 

3444 

5834    40  4503 

Jroombridge  3444  . 

7'2* 

15  26-45 

"'9        4 

2-3356 

4-      -0056 

-  -0007 

50    6  36-6 

11*9 

4 

•107 

•218 

+  -018 

3445 

5829    55  2565 

Sroombridpe  3445  .. 

7'4 

1526-94 

97        5 

+    '7795 

+      -0013 

4-   -0032 

34  15  50-2 

97 

4 

•107 

-  -165 

-    'O2O 

3446 

5803    78    744 

5roombridge  3446  .. 

7-0 

i 

21    15  38-24 

9-8 

6 

1-1307 

•I893 

+    -0057 

n  48  58-0 

D-8 

6 

-15-119 

4-    'IIS 

-    'OO2 

3447 

5836 

48  3360 

5roombrid"e  3447  . 

6-9 

i 

'5  53'9' 

1  1  "2 

4 

4-     2-0724 

4-     -0049 

+    -0038 

41  18  58-1 

I  I  -2 

5 

•'33 

-     -I92 

+  '018 

3448 

583' 

61  2118 

Groombridge  3448  .  . 

7-8* 

16    i  '28 

127 

2 

I-4403 

•0064 

+   -0025' 

28  16  43-2 

12*7 

2 

•140 

•'32 

-  -005 

3449 

5839 

43  39°' 

Groombridc-e  3449  .. 

7-0 

16  15-91 

'37 

3 

2-2334 

+     '0056 

-    -0015* 

46  17  26-4 

'37 

3 

•'55 

•207 

4-    -049 

345° 

5*3* 

48  3366 

Groombridge  3450  . 

8-o« 

16  1  8'oi 

127 

3 

2-0784 

•0050 

-    -OOlS 

41  25  487 

127 

3 

•156 

•192 

+    '046 

345' 

5844 

43  3908 

Groombridge  345  1  .. 

8-3* 

21  17  32-02 

'37 

2 

4-     2-2455 

+     -0058 

-    "0030 

46  31  18-8 

'37 

2 

-15-227 

-     -207 

4-    'O22 

3452 

2796 

5820 

76    833 

Bradley  2796  

6'  i 

ii 

17  34-99 

9-8 

6 

-     0-4757 

"'239 

+   '0097 

13  47  2O'i 

9'8 

6 

•229 

4-    "051 

+    'OOI 

3453 

5842 

5'  3055 

3roombridge  3453  .. 

6-9 

i 

17  3676 

9'9 

6 

+      2  -OO22 

4-      '0044 

-    -OOI2 

39    9  20-3 

9  '9 

6 

•230 

-    '184 

4-    -OI2 

3454 

5846 

43  39'3 

Groombridge  3454  .. 

8-6* 

'7  55-54 

'3-8 

2 

2-2426 

•0058 

-    -0035 

46   21    56-0 

'3-8 

2 

•250 

•206 

-    'Ol6* 

3455 

5845 

45  3529 

Groombridge  3455  .  . 

7-9 

'7  55-89 

irS 

2 

2-I8I4 

•0056 

+    -0043 

44  19  26-6 

n-8 

2 

•250 

•2OO 

+    ^37 

345^ 

5849 

43  39'5 

Groombridge  3456  .. 

8-8* 

21  18   0-66 

'3-8 

2 

4-     2-2445 

+      -0059 

•oooo 

46  25     6-5 

13-8 

2 

-15-254 

-     -206 

4-    -009 

3457 

5848 

48  3375 

Groombridge  3457  .. 

8-3* 

18   9-80 

127 

3 

2-0875 

•0052 

4-  -0005 

41  25  18-8 

127 

3 

•263 

•191 

+    -°34 

345s 

585' 

48  3376 

Groombridge  3458  .. 

6-4 

i 

18  17-60 

127 

5 

2-0905 

•0052 

-   -0005 

41  29  30-2 

127 

5 

•271 

•191 

-    -007 

3459 

2792 

5852 

46  33°5 

Bradley  2792 

,.r 

i 

18  21  '29 

1  1  -8 

6 

2-176-; 

"OO*i7 

4-   -O2OO 

44     6  14*2 

11-8 

6 

"274 

•200 

-    "040 

3460 

5854 

43  3922 

Groom  bridge  3460  .. 

7-8* 

18  53-20 

137 

4 

*  *  /  v  j 
2-2483 

""j/ 
•0059 

—    "0013 

46  25  18-0 

'37 

4 

•304 

•206 

4-  "042 

3461 

5855 

42  4098 

Qrooinbridge  3461  .. 

8-3* 

21   19  10-29 

10-8 

3 

4-     2-2854 

4-     -0060 

•oooo 

47  41  51-2 

10-8 

3 

-15-320 

-     -209 

+   "032 

3462 

3582*  52  2935 

Groombridge  3462  .. 

7'6 

1932-39 

12-8 

3 

I  -9664 

•0042 

4-    -0007 

37  57  25-3 

12-8 

3 

•340 

•'78 

-    -003 

3463 

•2    4IOI 

Groombridge  3463  .. 

7-6* 

19  46-07 

10-8 

5 

2-2848 

"0060 

-    -0019 

47  35  '97 

10-8 

5 

'354 

•208 

+   -027 

3464 

5858 

48  3386 

Groombridge  3464  .  . 

87* 

'9  48-33 

127 

4 

2-0997 

•0054 

-    '0003 

41  32  217 

127 

4 

•356 

•191 

+  -016 

3465 

5862 

44  3814 

Groombridge  3465  .. 

8-1* 

1953-12 

11-9 

3 

2-2385 

•0060 

-    'OOl6 

45  56    9-2 

11-9 

3 

"364 

•203 

4-    -036 

3466 

5861 

52  2938 

Groombridge  3466.. 

7-6* 

21  20  I2-97 

12-8 

3 

+     I-9748 

4-     -0043 

+  -ooii 

38    4  '9'9 

12-8 

3 

-  I5-379 

-    ''79 

4-   X)l6 

3467 

35SS-    52    2939 

PiazziXXI.  156.... 

6-1 

i 

20  29-49 

128 

6 

1-9705 

•0043 

4-    -0023 

37  55  23-1 

12-8 

6 

"394 

•178 

-  -oio 

3468 

5865      42    4107 

Groombridge  3468  .. 

8-4* 

2O  44'2I 

10-9 

2 

2-2930 

•0061 

4-    -OOI4 

47  44  40-6 

10-9 

2 

•408 

•208 

-    -OO2 

3469 

5872 

443832 

Groombridge  3469.. 

6-8 

21  58-27 

11-9 

5 

2*2466 

•0062 

+    -0015 

45  54  I2'5 

11-9 

5 

'477 

•202 

4-   '013 

3470 

5874 

43  394' 

Groombridge  3470.. 

7'S 

22     3-71 

'37 

6 

2-2638 

4-      "0062 

-    "0013 

46  29    20*1 

'37 

6 

•482 

•204 

+  -ooi 

347' 

5868 

59  2383 

Groombridge  3471.. 

6-5 

n 

21  22  I0'l8 

97 

6 

4-     1-6607 

•0007 

4-    -OO02 

31     4  25-0 

97 

6 

-15-488 

-    -'47 

4-    -O2O 

3472 

2799 

5s/5    45  355s 

71  Cygni  g 

,. 

n 

22  26-8l 

8-7 

6 

2*2012 

4-     *oo6i 

4-    -OO37 

44  '7  33'8 

87 

6 

•503 

•197 

-    '104 

3473 

5873    55  2595 

Groombridge  3473.. 

77* 

22  36-24 

v    / 

9-8 

6 

I-8343 

•0026 

-    '0037 

34  26    5-8 

9-8 

6 

•512 

•163 

4-    -009 

3474 

5876    54  2544 

Piazzi  XXI.  170.... 

6-1 

i 

22  54-61 

9'9 

6 

1-8802 

•0034 

+    'O0l6 

35  24  34'9 

9'9 

6 

•530 

•'67 

-  -ooi 

3475 

5881 

44  3843 

Groombridge  3475.. 

6-8 

23  16-15 

11-9 

5 

2-2538 

•0064 

+    -0025 

45  57  '9-8 

11-9 

5 

'549 

•201 

4-  'on 

3476 

5880 

52  2953 

Groombridge  3476.. 

7-2 

ii 

21  23  33-99 

1  1  -8 

4 

4-      I-9873 

+     -0048 

+   -0027* 

37  53  48-3 

n  8 

4 

-  I5-565 

-     -I76 

-   '004 

3477 

3583*  79    7oi 

Groombridgc  3477..  7-9* 

23  49-83 

97 

5 

1-4887              -2496 

+    -0668 

10  27  58-8 

97 

5 

•580 

4*    -143 

-  '096 

3478 

5864    75    787 

Groombridge  3478..!  6-9 

n 

23  54-45 

12-9 

4 

-     0-2387 

-    -1084 

-    -0258 

14  16  21-7 

12-9 

6 

•584 

4-    -028 

-  ''35 

3479 

5863    76    836 

Groombridge  3479..  6-7 

i 

23  55-69 

12-9 

4 

-     0-3751 

•I2II 

+    -0060 

13  43  42-0 

12-9 

5 

•585 

+    -04! 

4-   '027 

3480 

5882    52  2957 

Groombridge  3480..  6'i 

i 

24   0-89 

n-8 

6 

4-      I  -9890 

+      -0045 

+    '0038 

37  52  26-7 

n  -8 

6 

•590 

-    -I76 

-    -ooi 

3454-  The  two  obserrations  in  N.P.D.  are  very  discordant,  and  the  Mean  is  apparently  about  10"  too  big.     It  has  not  been  u-ed  in  deriving  the  proper  motion. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


"«        •               CJ 

a 

No. 

tl  xn 
d  g 

.  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

1 

o 

8, 

02 
CM 
O 

Mean  R.A. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
iSoo-f 

No. 
of 
Obi. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

* 

o 
fe 

£ 

o 

h    m    s 

a 

s 

0           /        // 

n 

„ 

n 

3481 

2805 

3595* 

66  1405 

S'4 

j 

21  24    4-63 

8-8 

6 

+      1*1832 

—     -oi  ?6 

—    "OOI2 

24     I     3-5 

8*8 

6 

—  i-*"-iQ4 

-     *IO2 

+  '028 

3482 

5885 

42  4123 

Groombridge  3482. 

j  ^ 

24  15-20 

127 

5 

2-3178 

+     -0065 

+    -0017 

48    7  58-7 

127 

5 

J    J.7^ 

"60  3 

•206 

+    *OOI 

3483 

5886 

43  3955 

Groombridge  3483. 

8-8* 

24  24-30 

137 

3 

2-2734 

•0065 

-    -OO2O 

46  28  28-8 

I3-7 

3 

•611 

•202 

+    'Oil 

3484 

5887 

43  3956 

Groombridge  3484.. 

8-5' 

24  30-32 

137 

i 

2-2774 

•0064 

+    -0009 

46  36     5-6 

J37 

i 

•617 

•202 

-  -039 

3485 

5888 

51  3078 

Groombridge  3485.. 

6-8 

24  52-42 

10-8 

6 

+     2  -0233 

+     -0052 

+    '0013 

38  38  29-7 

10-8 

6 

•637 

-    -178 

-  -059 

3486 

5870 

75    788 

Groombridge  3486.. 

7'5 

II 

21  24  56-71 

12-8 

6 

-      0-0860 

-     -°959 

+    '0146 

14  51  io'i 

12-8 

6 

-  15-642 

+    -014 

+    -012 

3487 

5891 

5i  3°79 

Groombridge  3487.. 

6-2 

II 

25    474 

107 

6 

+     2*0084 

+     -0050 

+    -O024 

38  12  537 

107 

6 

•649 

-    'I?? 

-  -008  1 

3488 

5889 

61  2148 

Groombridge  3488.. 

7-8* 

25  39'38 

12-9 

i 

I-5634 

-     -0029 

+   "0013 

28  57    5  '3 

12*9 

i 

680 

•136 

-  •030'! 

3489 

3600* 

59  2395 

Groombridge  3489.. 

5  '4 

I 

25  46*02 

87 

6 

I  -6488 

-     -0008 

+    '0014 

30  22  31-7 

87 

6 

•686 

•143 

-  -006  1 

349° 

5898 

52  2963 

Groombridge  3490.. 

8-6* 

25  53-7I 

107 

I 

2-0082 

+     -0052 

+    "OO2I 

38    5    9-0 

10-7 

i 

•693 

•176 

+    "Oil    1 

3491 

5899 

52  2964 

Groombridge  3491.. 

8-5* 

21  25  55  'oo 

107 

i 

+      2  '0050 

+     -0052 

+    "OOO2* 

38    o    6-4 

107 

i 

-15-694 

-    -176 

-  -026* 

3492 

5897 

56  2589 

Groombridge  3492.. 

7'4 

II 

25  55-06 

13-8 

3 

I-8047 

+     "0024 

+    '0015 

33  20     1-3 

13-8 

3 

•695 

•158 

-    -012 

3493 

2811 

5884 

69  1173 

8  Cephei  ..     ..     fp 

1  'A 

26    975 

6-8 

8 

0*8191 

'OWQ 

-f    'OOI7 

20  16  18-4 

8'5 

17 

•708 

•068 

-    *OO2 

3494 

59°4 

56  2590 

Groombridge  3494.. 

J  T- 

8'2* 

26  46-06 

13-8 

3 

I  '8090 

^jy 
+      -0025 

+    -0008 

33  17  57-o 

13-8 

3 

741 

•-57 

+    *022 

3495 

2810 

5907 

44  3865 

77  Cvsrni                o 

4*2 

jj 

26  50*76 

6-9 

4 

2'24Q4 

+      -0068 

-  -DOT; 

45  '4  37"1 

7-4 

8 

'741* 

•197 

+    '096 

3496 

5905 

52  5967 

Groombridge  3496.. 

7'4* 

21  26  5574 

y 

14-8 

3 

+      J  -9818 

+      -0050 

-    "OOI  I 

37  -4  57'5 

14*8  |     3 

/  1  j 
-'575° 

-    -172 

+    -003 

3497 

5900 

67  1322 

Groombridge  3497.. 

7-1 

I 

27  I4-97 

12-9 

4 

1-0793 

-      "0203 

-  -0027 

22  32  36-3 

12-9        4 

767 

•091 

+    -005 

3498 

5910 

38  4542 

Groombridge  3498.. 

7-0* 

27  17-92 

10-9 

i 

2-4113 

+      -OO66 

+  -0016* 

51  24  25*0 

10-9         1 

770 

*2I1 

-    -005 

3499 

5912 

43  3975 

Groombridge  3499.. 

67 

27  49-32 

9-9 

6 

2-3062 

+      -0069 

—  -0019 

47     8  26-0 

9-9 

6 

797 

'2OI 

•ooo 

3500 

59" 

51  3091 

Groombridge  3500.. 

6-0 

1 

27  55-I3 

8-8 

6 

+      2*0590 

+      -0059 

+  -0006 

39    8  39-4 

8-8 

6 

'803 

-     -178 

+  *oo6 

3501 

2832 

5856 

83    603 

Bradley  2832  

n 

21  28  1  1  -53 

7-8 

6 

•08 

•7463 

+  "0171 

6  33  15-8 

7-8 

7 

-15*8:8 

+   "373 

+  -007 

3502 

5906 

67  1324 

Groombridge  3502.. 

8-1* 

2821-49 

12-9 

2 

+       I  '0836 

—       *O2O2 

+  -0045 

22  27  42-9      12-9 

I 

•827 

-    "09: 

+  *o:i 

3503 

20I9t 

70  1183 

Groombridge  3503.. 

7-0 

I 

28  29-73 

9-8 

5 

0-8169 

•0337 

+  -0037 

20      0    55-9 

9-9 

6 

•834 

•067 

+    *002 

35°4 

5920 

38  4551 

Groombridge  3504.. 

8-1* 

28  52-26 

10-9 

i 

2*4l6l 

+       -0068 

+    -002O* 

51    22      0'7 

io"9 

i 

•854 

•209 

+  -°35 

35°5 

5914    61  2155 

Piazzi  XXI.  221  

7-8* 

28  53-90 

14-0 

7 

I  -5958 

-       -OO2O 

+  -ooii 

29      2    37-0 

14-0 

7 

•856 

•136 

-  -013 

3506 

5918    43  3984 

Groombridge  3506.. 

8-8* 

21  28  54-94 

I3-7 

2 

+      2-2916 

+       -0070 

—    -OO25 

46   25      8'9 

137 

2 

-15-857 

-   -198 

+  '004 

35°7 

5919    43  3985 

Groombridge  3507  .. 

8-4* 

28  58-40 

137 

3 

+      2-2948 

+       -0070 

-    "OO14 

46    31    50-7 

13-7 

3 

•859 

-    -198 

+    *OIO 

35°8 

3603*  75     791 

Groombridge  3508  .  . 

77 

II 

29     7'94 

87 

4 

-    o-io8i 

-      -1012 

+    -0059 

H  25  53*4 

87 

5 

•868 

+   -016 

+  -056 

35°9 

2818 

5924    39  4612 

74  Cygni  

Vo 

j 

29  20*50 

8-Q 

6 

+    2-iqi;8 

+      "0070 

—    "OOO2 

50  26     7*3 

8-9 

6 

"879 

-    -207 

-  -017 

35-° 

5922    56  2598 

Groombridge  3510  .. 

j 
8'2* 

29  54^7 

y 

13-8 

4 

+     1-8348 

+      -0032 

+    *OOII 

33  22  46*3 

13-8 

3 

•912 

-  -156 

+  -009 

35" 

3601* 

79     7°7 

Groom  bridge  3511  .. 

6'2 

II 

21  30      1-30 

97 

6 

-     i  -4051 

•2518 

+    -027I 

10  18  26-4 

97 

6 

-I5-9I5 

+  -131 

+  -004 

3512 

593° 

38  4558 

Piazzi  XXI.  228  

6-7 

II 

30     6-39 

10-9 

6 

+    2-4246 

+      -0068 

+    *OOI  I 

51  32    o-i 

10*9 

6 

•920 

-    -208 

f    -OOI 

35'3 

5927 

56  2600 

Groombridge  3513.. 

87* 

3°  i  i  '87 

13-9 

2 

i  -8366 

+      '0032 

+  -0076* 

33  22  41-6 

I3-9 

2 

•925 

•156 

-  '°35 

35'4 

5928 

44  3889 

Groombridge  3514. 

6-1 

I 

30  11-49 

n  -8 

5 

2-2898 

+      -0070 

+  -oooi 

46    9    7-0 

n  -8 

5 

•924 

•196 

+  -038 

3515 

5936 

40  4589 

Groombridge  3515  .. 

7'4 

3027-26 

n-8 

5 

2-3840 

+      -0070 

-  -0023 

49  46    o'o 

u-8 

5 

•938 

"204 

+  -059 

35-6 

592i 

66  1415 

Groombridge  3516.. 

7-0 

21  30  3O'OI 

12-7 

5 

+     i  -2578 

-      '0132 

-   -0030 

24    7     6*0 

127 

5 

-I5-94I 

-  -105 

+  -036 

3517 

5923 

66  1416 

Gi'oomlo-idge  3517  .. 

7-2 

3042-46 

12-7 

5 

+     i  -2561 

-      "0132 

+  -0051 

24    4  26*2 

12-7 

5 

•952 

-    -104 

+    *OIO  I 

3Si8 

5937 

40  4591 

Groombridge  3518  .. 

8-4* 

30  42-95 

11-8 

3 

+     2-3880 

+      '0070 

+    *OOIO 

49  53  157 

1  1  -8 

3 

'953 

-    -204 

-  -017 

3519 

5908 

77    823 

Groombridge  3519.. 

7'4 

II 

3042-65 

12-8 

5 

-    0-4682 

•1381 

+  -0057 

12  54  117 

12-8 

5 

'953 

+  -048 

+  *oo6 

3520 

5932 

52  2990 

Groombridge  3520  .. 

7'5 

3043-10 

14-8 

4 

+    2-0133 

+      -0057 

-  -0001 

37  28  21  -6 

14-8 

4 

'953 

-  -171 

+    *OI2 

3491.  As  the  R.A.  and  N.P.D.  both  seem  to  be  discordant,  they  have  not  been  used  in  deriving  the  proper  motion. 
3513.  The  two  stars  whic  i  form  tlie  pair  2  2813,  magnitudes  9-0  and  8-5,  are  distant  io"'l4,  position  272°'85.     The  R.A.  given  by  Groombridge  would  correspond  to 

the  mean  position  of  the  two  stars,  but  it  has  not  been  used  in  deriving  the  proper  motion. 

1 

KUOM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816, 


No. 

<U    \f) 

'"."^ 

in  Greenwich 

Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

5 

5 

1 

02 

u* 
O 

Mean  R.  A. 
1810*0. 

Mean 
Date 

1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
1  Date 
1800+ 

No. 
of 
Obi.. 

Annual 
Pre- 
ct-ssion 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

to£ 

0 

1 

C 

h    m    s 

B 

8 

a 

O           '         " 

„ 

„ 

„ 

3521 

5940 

38  4563 

Groombridge  3521  .. 

8-0* 

21  3048-36 

«37 

4 

+       2*4228 

+     -0069 

—  -ooii 

51    20   31*4 

'37 

4 

-"5'957 

-    -207 

-    'OO2 

3522 

5934     52  2992 

Groombridge  3522  .. 

8-4" 

3049-17 

14-8 

3 

2*OI32 

•0057 

4-  *oo6l 

37  27  to-  1 

14*8 

3 

•958 

"I?" 

-  -034 

3523 

593*    53  2659 

Groombridge  3523  .. 

6*2 

II 

31  1971 

9'9 

6 

«'99'  3 

•0055 

-    -OO22 

36  48  34  7 

9-9 

6 

15*985 

•169 

4-  'Oil 

3524 

5^43 

49  3579 

Groouibridge  3524  .  . 

7-1 

31  40-16 

10-8 

5 

2-J453 

•0069 

-    *OOI5 

41     3  27  o 

lo-S 

5 

"6-033 

•182 

+  -017 

3525 

5944 

49  3573 

Groombridge  3525  .. 

8-1* 

31  41-24 

10*7 

2 

2-1400 

•0068 

-    -OOI9 

40  53  28-2 

10*7 

2 

•004 

•181 

•ooo* 

3526 

5942 

56  2610 

Groombridge  3526  .. 

8-4* 

21  31  50*08 

13-8 

2 

+    i  -8442 

+     -0034 

-    "0015 

33  "7  33'2 

13-8 

2 

-  l6'OI2 

•'55 

-  -016 

35-7 

593-     67  1329 

Groombridge  3527  .. 

7'5 

I 

3'  52-35 

12*9 

6 

1-1391 

•0183 

4-  -0039 

22  37  52-8 

12*9 

6 

•013 

•093 

-  -02  1 

3528 

5941     61  2166 

PiazziXXI.  241  

7*0* 

32    6-94 

11-9 

3 

''593" 

•0021 

4-   -0076 

28  33  16*7 

11*9 

3 

•027 

'"33 

-  -125 

3529 

595° 

38  4567 

Groombridge  3529  .  . 

6*8 

32  10*58 

137 

5 

2-4278 

+       -0070 

4-   'OOl8 

51  20  30*3 

"37 

5 

•030 

•206 

-  -007 

3530 

5946 

52  3003 

Groombridge  3530  .. 

7-i 

II 

32  12-37 

14-8 

5 

2*0148 

•0058 

4-    "0004 

37  "6  287 

14-8 

5 

•031 

•170 

+  "016 

353" 

S949 

43  3999 

Groonibridge  3531  .. 

8-4- 

21  32  18*38 

11-8 

2 

4-     2-3063 

+       -0074 

4-    -0059 

46  24  51  -5 

1  1  -8 

2 

-  16-036 

-    '"95 

4-   *OO2 

3532 

5956 

43  4002 

Groombridge  3532  .. 

67 

32  33-86 

11*8 

5 

2-3077 

•0075 

4-   "0030 

46  25  27*3 

1  1  -8 

5 

•050 

'"95 

4-   "014 

3553 

595' 

51  3112 

Groonibridge  3533.. 

7'5 

32  4470 

9*9 

2 

2-0633 

•0065 

-   -0051 

S8  29  35*1 

9'9 

2 

•060 

'"74 

4-   -023 

"  54 

2826 

cqcS 

42    4177 

7e  Cvffni  .. 

c'j. 

II 

•32  44X1 

8*9 

6 

2*1189 

4-      -GOT-" 

4-    '0032 

47   -ic      I*** 

8'9 

6 

•QCQ 

•198 

-    "014 

3535 

2830 

jyj 
CQ47 

*T*     *t  '  /  / 

61  2169 

9  Cephei  

J  *T 

A'Q 

I 

J        *^T    J  * 

32  49*22 

y 
1  1  *2 

II 

I  "61  24 

""'I  j 
—       'OOI4 

4-   'OOIO 

^1     JJ       O  J 

28  46  20*5 

1  1  '2 

11 

**jy 
'064 

'134 

-    "007 

3536 

jy1** 

5953 

56  2617 

Piazzi  XXI.  248  

*r  y 

57 

II 

21  33    4-13 

10-8 

10 

4-     1-8565 

vsul  tf 

4-     -0039 

4-   -0013 

33  22    0-6 

1  1  -2 

12 

WU-T 

jt 

-   '"55 

4-   "007 

3537 

5962 

49  359° 

Groombridge  3537  .. 

7*2 

33  20-18 

10-8 

3 

2-1580 

+   -0073 

4-    -OOO2 

41   10  31-8 

10-8 

3 

•090 

181 

-   -028 

353* 

5945 

6?  1332 

Groombridge  3538  .. 

8*6* 

33  20-13 

12-8 

2 

1-1590 

-    -0175 

+    -OO13 

22   40      5'8 

12'S 

2 

•090 

•094 

4-    "OO2 

3539 

5961 

52  3005 

Groombridge  3539  .. 

8-4* 

33  2278 

14-8 

2 

2-0290 

+     -0062 

-    "0023 

37  27  32-5 

14-8 

2 

"093 

•170 

4-  '009 

354- 

5960 

56  2620 

Groombridge  3540  .. 

8*6* 

33  33-23      13-8 

2 

1-8602 

"0040 

4-    0014 

33  22  23-6 

13-8 

2 

•IO2 

•"55 

4-    -025 

3541 

5964 

38  4576 

Groombridge  3541  .. 

8-,* 

2'  33  35-27 

137 

3 

+     2-4341 

4-     -0072 

-    '0030 

51  23  9-7 

"37 

3 

-  16-103 

-    -205 

-     '009 

3542 

5959 

60  2276 

Groombridge  3542  .. 

8-4* 

3347-39 

14-9 

3 

1-6519 

•0004 

4-   'OOOI 

29  18    2*3 

14-9 

3 

•""4 

'"37 

4-    -006 

3545 

2831 

5969 

40  461  i 

6-1 

I 

•M  -J6-28 

IO*2 

|  J 

2*404-- 

4-      'OO74 

—    '0009 

50    3  10*7 

IO'2 

n 

'122 

•202 

4-   "050 

3544 

5968 

»fv     •+    '  "   » 

54  2595 

Groombridge  3544  .. 

6-1 

II 

JJ   J 

34  26*17 

12*7 

6 

*  f^tj 
1*9784 

T       --"Wr 
•0057 

4-    'OOII 

35  59  177 

127 

6 

•148 

•"65 

4-   -005 

3545 

5965 

56  2623 

Piazzi  XXI.  256  

6-9 

34  28-00 

13-8 

4 

I  -8623 

•004! 

-    -0059 

33  '6  38*9 

13-8 

2 

'"49 

'"54 

4-   -025 

3546 

5975 

38  4582 

Groombridge  3546  . 

7'5 

21  34  30*08 

137 

4 

+     2*4365 

4-     -0073 

+    -OO22 

51   20  12*4 

"37 

4 

-  16-151 

-    '204 

-    -005 

3547 

2836 

•>077 

40  4615 

77  Cveni  ... 

,.£ 

I 

IA  AA  '88 

IO"7 

I  7 

+     2  "40  1  4 

4-     O"OO74. 

4-    'OOI5 

-1"   -17    lO'I 

10*7 

13 

"164 

-    -20  1 

'ooo 

354* 

jyi  i 

5853 

86    319 

Groombridge  3548  .. 

7'4 

I 

OH  n«t  "-"^ 
344770 

•*•  / 

7*8 

1J 

6 

-   8-9407 

-  2-4889 

4-   -0328 

ty  *t/    * 

3  46  16-4 

7-8 

7 

•166 

4-   779 

-  '016 

3549 

5980 

40  4617 

PiazziXXI.  261  

7'5* 

34  SS'oi 

10*5 

9 

4-     2*4028 

4-  0*0074 

4-  -0026 

49  48  57  '9 

I0'5 

9 

•"73 

-     -201 

4-    "Oio 

3550 

5971 

59  2409 

Groombridge  3550  .. 

TO 

II 

34  56-04 

12-8 

5 

17601 

+       '0021 

4-  -0094 

31    6  33*6 

12-8 

5 

'"74 

'"45 

—   '030 

355- 

5970 

60  2278 

Groombridge  355  1  .. 

8-6* 

2135    175 

14*9 

3 

4-     I  -6654 

-       *OOOI 

4-    -0024 

29  21    22-6 

14-9 

3 

-  16-179 

-    '"37 

-    -004 

3552 

•  5981 

41  4243 

Groombridge  3552  .. 

7'3 

35    2*54 

10-9 

6 

2-3696 

4-     -0076 

-    -OOI5 

48  25  20-8 

10-9 

6 

•180 

•197 

4-  -on 

3553 

2845    20321 

50  3410 

80  Cvgni  ir1 

4-8 

I 

,„  21  '44 

6*8 

2*1  IQ7 

'0072 

4-  -0016 

w  40  2<;-? 

6-8 

12 

•196 

•176 

-    "OO2 

3554 

!  5982 

51  3125 

Groombridge  3554,.. 

*r  '•* 

35  28-32 

99 

6 

•  *  ly/ 

2-0822 

•0068 

+  -0027 

J7    ^          J  J 

38  34  19-6 

99 

6 

*20I 

•172 

-    'CIS 

3555 

2841 

5985 

40  4623 

Bradley  2841  

i\*6 

35  29-08 

13-0 

7 

2-4025 

•0075 

-  "0031 

49  42  32-5 

12-8 

8 

•202 

•200 

4-    -O22 

3556 

5983 

48  348o 

Groombridge  3556.. 

6-1 

21  35  44H3 

io*8 

2 

4-     2-1737 

4-      -0075 

4-    -OOO2 

4i  "5  5-'3 

10-8 

2 

-I6-2I5 

-    -180 

•ooo 

3557 

5987 

57  2374 

Piazzi  XXI.  277  

7-0 

11 

36  28-01 

"3  '9 

4 

1-8699 

4-      '0042 

+    -0017 

33    7  44-3 

"3'9 

4 

•253 

'"S3 

+    '007 

3558 

2854     5973 

70  1190 

Bradley  2854     . 

7-1 

36  28-13 

12*9 

3 

0-8633 

-     -033" 

+   -O2I5 

19  32  52*1 

12*9 

5 

•254 

•067 

+    -090 

3559 

5993 

5i  3.27 

Groouibridge  3559  .. 

7-3* 

36  40*24 

9*9 

7 

2-0854 

4-     '0070 

+    -0033 

38  27  34-8 

9'9 

7 

•263 

•171 

-    -O27 

356o 

5979 

70  1191 

Groombridge  3560  .. 

S-ot 

36  59-37 

12*9 

2 

0-8566 

•0338 

+    -0041* 

19  26  11*9 

12-9 

2 

•279 

•066 

-  -ooi 

CATALOGUE  OF  CIHCUMPOLAR  STARS  FOR  1810-0, 


J3 

. 

"E  £ 

o 

3 

No. 

|| 

II 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAMK. 

0* 

^ 

B 
1 

CJ 

B 

~ 

'S 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion, 

&& 

o 

S 

s. 

O 

h     m    » 

8 

-8 

8 

O           /         If 

„ 

„ 

,, 

3561 

5992 

58  2314 

Grooinbridge  3561  . 

6-2 

II 

21  37    2-69 

12-7 

6 

+        I  '80I2 

+         -0032 

-      -OOO7 

3'  35  45'i 

12-7 

6 

-  16-283 

-    -147 

•ooo 

3562 

5996 

38  4597 

Groombridge  3562  . 

8-6* 

37    3-00 

'37 

2 

2-4457 

•0074 

-      '0043 

51   19  30-9 

137 

2 

•283 

•201 

+    '022 

3563 

5995 

46  3422 

Groombridge  3563  .. 

6-6 

I 

37  "4'i  i 

10-7 

5 

2-2632 

•OO82 

-      -0004 

44    o  27-5 

107 

5 

•292 

•I  86 

-    '031 

3564 

6000 

Si  3135 

Groombridge  3564  .. 

6-7 

3831-99 

9-8 

12 

2-IOI5 

•0073 

-      -0028 

38  36  '4'3 

9-8 

12 

•358 

•171 

+  -on 

3565 

6005 

42  4204 

Groombridge  3565  .. 

6'4 

II 

38  44-58 

8-9 

6 

23704 

+         -0081 

+     -OOO7 

47  48  47-1 

8-9 

6 

•369 

-'93 

-  -005 

3566 

2856 

5997 

70  1193 

ii  Cephei  

C'O 

II 

21  39    5'44 

7"5 

c. 

+    0-9001 

-       'O7l6 

+     -O266 

I 

7'5 

5 

-  16-386 

•06 

-  -08 

3567 

2855 

3644* 

48  3504 

Si  Cygni  *- 

J 

4*2 

I 

39  47  "05 

6'9 

J 

3 

2  '2O40 

"J*" 

+     -0083 

+     "OOO4 

41      -a?     56*4 

6'9 

7 

"421 

•178 

+     *OO5 

3568 

6009 

5'  3H4 

Groombridge  3568  .. 

7-5 

395^38 

9'9 

2 

—     —  •    -|   ; 
2-II44 

•0077 

-      "0005 

38  45    3'6 

9'9 

2 

•425 

*/** 

•170 

I      WJ-J 

-  "004 

3569 

2857 

3643* 

60  2288 

lo  Cephei  v 

... 

I 

39  58*15 

8-1 

6 

I-728Q 

•0018 

+  '0006 

29  45  10*5 

8-i 

6 

'411 

•118 

+    'OI  I  I 

3570 

6010 

43  4048 

Groombridge  3570  .. 

r6 

40  12-54 

11-8 

2 

2-3533 

•0083 

—  -0025* 

46  51  53-i 

n-8 

2 

^J 

"442 

j 

•190 

+  019 

357i 

6012 

38  4611 

Groombridge  357  1  .. 

6'3* 

21  40  27-42 

10-9 

6 

+    2-4717 

+    -0078 

-  -0007 

Si  55  19-3 

10-9 

5 

-  16-455 

-    -199 

-  -ooi  I 

3572 

2861 

2O39t 

71  1082 

78  Draconis  

C'C 

II 

40  42  Ji8 

8-3 

6 

O'7Qt:i 

—      '0184 

—    'OI2I 

l8   12    5Q-S 

8'3 

6 

"467 

•O'Q 

+  -026  1 

3573 

6014 

38  4612 

Groombridge  3573  .. 

-'  -' 

8-0* 

4045-59 

10-9 

2 

•*•  /yj* 

2-4701 

VJWtf 

+     -0078 

+    -0015 

j      jy  j 

5i  47  47-5 

10-9 

2 

'471 

•199 

+  006  1 

3574 

6017 

38  4614 

Groombridge  3574  .. 

87* 

4i  38-45 

10-9 

2 

2-4753 

•0079 

•0000 

51  52  52-8 

10-9 

2 

•5H 

•I98 

-  031*1 

3575 

6016 

53  2708 

Groombridge  3575.. 

77* 

4i  45-I7 

13-8 

2 

2-0455 

•0073 

+  -0056 

36  29  37-6 

13-8 

2 

•519 

•162 

-  015  j 

3576 

2862 

6015 

60  2294 

12  Cephei  

c-6 

II 

21  41  49-26 

8-8 

6 

+      I'7677 

+     "0028 

-  -ooi  3 

2O    II       0*1 

8-8 

6 

-  16-523 

—     "1  7O 

4-    *OO7  1 

3577 

6019 

49  3631 

Groombridge  3577  .. 

J 

77* 

42    3  "44 

107 

6 

/    /  j 
2  '206  1 

•0085 

•v»  j 

+    -OO2I 

j             y  j 
41   12  i6'i 

107 

5 

"534 

*  -jy 

•175 

1JV/      • 

-  009! 

3578 

6022 

49  3632 

Groombridge  3578  .. 

7-3 

42  18-07 

97 

7 

2-1816 

•0084 

+    '0032 

40  22      0-3 

9'7 

7 

'547 

•173 

+    -012  1 

3579 

6027 

38  4618 

Groombridge  3579  .  . 

77* 

42  36*05 

10-9 

2 

2-4695 

•0080 

-    '0003 

51    26   29-4 

10-9 

2 

•562 

•196 

-    '014 

358o 

6026 

43  4061 

PiazziXXI.  313  

7'3 

42  39'99 

11-8 

4 

2-3674 

•0086 

+    -0005 

46  59  33'3 

II-8 

4 

•565 

•I8t 

+    -065 

358i 

6023 

53  2711 

Groombridge  3581  .  . 

8-2* 

21  42  52-05 

'37 

2 

+    2-0736 

+    -0078 

+    -OO27 

37    3  35'3 

•37 

2 

-  '6-575 

-   -163 

+    '002 

3582 

6024 

53  2712 

Groombridge  3582  .. 

8-2* 

42  54-46 

13-8 

2 

2-0533 

•0075 

-    -OOI9 

36  30    3"3 

13-8 

2             -576 

•162 

-    -004 

3583 

6025 

53  2713 

Groombridge  3583  .. 

8-8* 

42  58-64 

137 

2 

2-0606 

•0076 

+    -0092 

36  41  1  1  '9 

137 

2 

•580 

•162 

+    -036" 

3584 

6031 

38  4621 

Groombridge  3584  .. 

6-3 

I 

43  H-IO 

lo'9 

6 

2-4700 

•0081 

-    -OOO5 

51  20  56-4 

10-9 

6 

"593 

•195 

+    -007 

3585 

6030 

48  3521 

Groombridge  3585  .. 

S-o* 

43  '8-87 

ii  -8 

3 

2-2243 

•0086 

+    -0005 

41  34  31-8 

11-8 

3 

'597 

•'75 

+    -014 

3586 

6028 

52  3043 

Groombridge  3586  .. 

6-6 

21  43  19-15 

9"9 

6 

+    2-1  160 

+   -0081 

-    -OOI7 

38  ii   1  1  -2 

9'9 

6 

-  16-597 

-    -166 

+    -021 

3587  | 

6029 

53  2716 

Groombridge  3587  .. 

7-6* 

43  25-27 

'37 

4 

2-0619 

+    -0078 

+    -0012 

36  38  377 

137 

4 

•602 

•162 

-     -015 

3588 

3651* 

64  1594 

Groombridge  3588  .. 

7"o 

43  27-22 

11-9 

5 

1-5124 

-    -0041 

+    'OIO7 

25  42  42-8 

11-9 

5 

•603 

•117 

+    -003 

3589 

6032 

48  3524 

Groombridge  3589.. 

77 

43  36-32 

ii  -6 

4 

2  '222O 

+   -0088 

-    -0156 

41  26  47-3 

1  1  -6 

4 

•611 

•J75 

+    '029 

3590 

6020 

69  1198 

3roombridge  3590  .. 

6-5 

I 

43  38-50 

8-9 

6 

1-0902 

-       'O22I 

-    -0041 

20  43  42-2 

8-9 

6 

•613 

•082 

+    '031 

3591 

6033 

66  1441 

Groombridge  3591  .. 

6-5 

I 

21  44  43-1  1 

97 

7 

+      I  '4060 

-       -008I 

-    -OO29 

24    5  21  '6 

97 

7 

-  16-665 

-    -107 

+    -067 

3592 

6038 

47  3584 

Groombridge  3592  .. 

7'i 

4445-03 

n-8 

5 

2-2575 

+       -0090 

-    '0004 

42  27     5-1 

1  1  -8 

5 

•667          -176 

+    -004  1 

3593 

6039 

47  3585 

Groombridge  3593  .. 

77 

44  5438 

n-8 

2 

2-2551 

+       -0090 

-    -OO29 

42  20  21  "9 

ii  -8 

2 

•674         -176 

+    -019  1 

3594 

2046+ 

64  1596 

Groombridge  3594.. 

7'9 

44  5^*43 

11-9 

3 

••5234 

-       -0038 

+    -0005 

25  39    7-2 

11-9 

3 

•676         -116 

+    -0371 

3595 

6044 

40  4662 

Groombridge  3595  .. 

7'3 

45  '9-92 

10-8 

5 

2-4330 

+       -COS? 

+    -0030 

49  17   IO'6 

10-7 

4 

•695 

•190 

+    -009  1 

3596 

6037 

60  2303 

PiazziXXI.  328  

7-i 

21  45  24-61 

12-9 

4 

+      I749I 

+       -O026 

+    -0046 

29  16  20-5 

12-9 

4 

-  16-699 

-    ''34 

-    "02?   1 

3597 

6008 

82    657 

Groombridge  3597  .. 

8'St 

45  30-35 

77 

4 

.      2-2337 

-4389 

+    -0075 

7  56  49'6 

77 

4 

704    +   '187 

+    -046  1 

3598 

2048t 

55  2638 

Groombridge  3598  .  . 

7'3 

45  35-03 

12-7 

4 

+     2-0178 

+       -0075 

+    -0048 

35    5  53'i 

127 

4 

707     -    -156 

-    -002  I 

3599     2866 

2049! 

55  2639 

Bradley  2866 

C'C 

I 

.g   -1C  '80 

I2'7 

c 

2'OI77 

"007=; 

+    XPOII 

35    5  35"° 

127 

5 

708         -156 

-    "Oil  J 

3600 

6046 

54  2638 

Groombridge  3600.. 

J  J 

7-0 

45  53-33 

/ 

12-8 

j 

5 

*•  ***/  / 
2-0620 

"    /  J 
•0080 

+   -OO22 

36  12  29-2 

12-8 

5 

722         -159 

-    '007 

3583.  As  the  N.P.D.  depends  on  discordant  observations,  it  has  not  been  used  in  deriving  the  proper  motion. 

3597-  This  is  the  principal  star  of  the  pair  2  2837  :  components  9'o  and  8-5. 
1 

FKOM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHKATH,  1806  TO  1816. 
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6  2 

O 

—       y 

0 

£» 

K 

o 

h    in    • 

8 

, 

a 

O           t        ft 

„ 

n 

„ 

3601 

6047 

54  2640 

Piazzi  XXI.  331  

7'3 

II 

21  45  59-34 

12-8 

5 

+        2-0494 

+     -0079 

+   -0062 

35  5'    4'' 

12-8 

5 

-  16727 

-     -IS8 

-  -029 

3602 

6043 

71  1091 

Groombridge  3602  .  . 

8-st 

47  '574 

12-8 

2 

O-9OO4 

-     -0302 

+   -0156 

'9    7  3'  "8 

12-8 

2 

788 

•O7O 

-  -028 

3603 

6045 

64  1599 

Groombridge  3603  .. 

7-5* 

46  30-07 

11-9 

4 

1-5739 

-      *OO22 

+  -0049 

26  10    9-1 

11*9 

4 

757 

•119 

-    'Oil 

3604 

6042 

66  1446 

Groombridge  3604  .  . 

8-2* 

46  34-56 

97 

5 

I  ^232 

-      -0075 

+   -0022* 

24    3    37 

97 

4 

756 

•107 

+  -006 

3605 

2867 

6055 

53  2727 

Bradley  2867  

6-6 

I 

46  41-06 

'37 

5 

2-0922 

+      '0084 

-    -0025 

36  53  40-6 

137 

5 

760 

•161     +  -019 

3606 

2868 

6o-;j 

•;•"  2641 

Bradley  2868     

6-9 

21  46  43  "20 

8'7 

6 

+        2-OO93 

+    -do?-; 

+    "0052 

34  40  48*1 

87 

6 

-  16*762 

-    -154      -    -002 

jj 
6052 

jj  "•"*!  • 
64  1600 

Groombridge  3607  .. 

7-0 

11 

46  50-24 

11-9 

5 

«-5653 

w/  J 

•0024 

+   -0072 

25  59  25-4 

119 

4 

•768 

•118 

+  X>i6 

3608 

(•6048 
(6350 

65  1664 

Groombridge  3608  .  . 

6-5 

I 

46  52-01 

14-8 

5 

I-5070 

-   -0043 

-    -0017 

25    8  12*9 

14-8 

5 

•769 

•"4 

+  -019 

3609 

6054 

62  1994 

Groombridge  3609  .  . 

6-8 

47  11-15 

I3-9 

5 

I  -7040 

+    -0016 

-    "OOO2 

28  10  49*6 

13-9 

5 

•785 

•129 

-  -017 

3610 

6061 

46  3492 

Groombridge  3610.. 

7-6 

47  53'°4 

9-8 

6 

2-30I5 

+   -0095 

+  -ooi  i 

43  26  42-2 

9-8 

6 

•818 

•176 

+  -005 

361  1 

2871 

6062 

ci    277C 

Bradley  287  1 

6-Q 

21  48  I5'I3 

C 

+        2-IO5O 

+    -0088 

+    -0157 

76  57  55*9 

137 

4 

-  16-837 

-    '159 

-  "079 

3612 

6059 

jj      i  jj 

61  2216 

Groombridge  3612.. 

7 

I 

48  20*92 

'3'9 

J 

5 

17204 

*OO22 

+   -0003 

J        Jl     JJ   7 

28  16  52*1 

'3'9 

5 

•840 

•129 

-  -023 

j<"3 

6060 

61  2217 

Groombridge  3613.. 

8-o« 

48  2571 

I3-9 

4 

I  -7220 

•0023 

+  *ooi6 

t8  17  42*8 

I3-9 

4 

•844 

•129 

-  -004 

3614 

6063 

53  274° 

Groombridge  3614  .. 

8-o» 

48  30*86 

'37 

3 

2-098I 

+   -0088 

+  '0013 

36  43  1  1  -I 

'37 

3 

•848 

•159 

-  -022 

36i5 

6057 

71  1094 

Groombridge  3615  .. 

8'2t 

48  3673 

127 

3 

0-965I 

-    -0302 

+  -0084 

19    o  28-9 

127 

3 

•853 

•069 

-  -015 

3616 

2050! 

60  2311 

Groombridge  3616.. 

8'4* 

21  483773 

12-9 

3 

+         I  -7846 

+    -0038 

+  -0079 

29  24  53-1 

12-9 

3 

-  16-854 

-    ''34 

-  -003 

3617 

6067 

52  3063 

Groombridge  3617  .. 

6-8 

48  48-17 

u-8 

12 

2-I32I 

•0090 

+  -ooi  i 

37  39  '7'2 

n-8 

12 

•862 

•161 

+  '015 

3618 

6068 

46  3497 

Groombridge  3618  .. 

87" 

48  53-50 

11-3 

4 

2-306I 

•0097 

+  -0068 

43  25  45'2      "'3 

4 

•866 

•'75 

"ooo 

3619 

6069 

46  3499 

Groombridge  3619  .. 

8-5* 

49    5*11 

11*3 

4 

2*3063 

+  -0097 

+  -0036 

43  23  50-9  .11*1 

3 

•875 

•'75 

+  '005* 

3620 

6058 

70  1204 

Groombridge  3620  .. 

7'5t 

49  '7'90 

12-8 

2 

1-0077 

•0278 

+  -0016 

'9  '7    7'3      I2'8 

2 

•885 

•072 

-  -007 

3621 

2053t 

60  2318 

Groombridge  3621  .. 

6'4* 

2'  49  39'49 

12-8 

6 

+         '  -7907 

+    '0040 

+  -0040 

29  21    24-8 

12-8 

6 

-  16-902 

-   ''33 

-  -008 

3622 

6072 

52  3068 

Groombridj-c  3622  .. 

8-2* 

49  39  '53 

'3-8 

2 

2-I3I7 

•0092 

-  -0003 

37  28  31-4 

'3'8 

2 

•902 

•160    +  -003 

3623 

6075 

42  4256 

Groombridge  3623  .. 

7-8 

49  58-28 

10-9 

4 

2*4l67 

•0094 

-  -0024 

47  40  58-0 

10-9 

4 

•917 

•182     +  -031 

3624 

6073 

52  3070 

Groombridge  3624  .. 

8-8* 

50   073 

'3-8 

2 

2*I325 

+    -0092 

-  -0019 

37  26  20-3 

'3-8 

2 

"9'9 

•160    +  -038 

3625 

6064 

71  1097 

Groombridge  3625  .. 

7-0 

I 

50  1  1  '60 

127 

5 

0-9758 

-     '0297 

+  -0059 

18  54  22-6 

127 

5 

•928 

•069 

+   'O22 

3626 

6074 

49  3692 

Groombridge  3626  . 

77' 

21    50   I2-85 

10-7 

5 

+        2-2284 

+    '0098 

-    -OOI2 

40  24  44-1 

107 

5 

-  16-929 

-   -167 

-    -006 

3627 

6076 

46  3508 

Groombridge  3627  .. 

8-0* 

50  I5-40 

u  -o 

5 

2-3I46 

+   -0098 

-    -0021 

43  28  43-4 

I  IX) 

5 

•93° 

•'74 

+   -034 

3628 

6079 

42  4257 

Groombridge  3628  .. 

7-6 

50  I9-90 

10-8 

4 

24198 

+  -0095 

+    -0029 

47  45    9'6 

10-8 

4 

'934 

•182 

+    -OO2 

3629 

6070 

65  1680 

Groombridge  3629  .. 

7'2 

I 

5O  2O-82 

14-8 

5 

I-5460 

-     -0029 

-    '0004 

25  10  30-5 

14-8 

5 

'935 

•114 

-    -003 

363° 

6080 

42  4260 

Groombridge  3630  .. 

7'4 

50  29-70 

10-9 

4 

2-4I83 

+   -0095 

+   -0014 

47  39  5°  '3 

10-9 

4 

•942 

•182 

+   -004 

3631 

2880 

606? 

72  1003 

79  Draconi.-'. 

6'6 

I 

21  50  29*90 

8-8 

7 

+     O"7*;7I 

—      '044-*, 

+    -0085 

17  u  44-2 

8-8 

5 

-  16*942 

-    -052 

-    -031 

3632 

rw  j 

6o8l 

49  3699 

8-4* 

107 

J 

2 

/  Jl  • 

2*2295 

vt*t  J 

+   -0098 

+   -0035 

40  20  26-3 

107 

2 

'955 

•167 

+   -007 

3633 

6078 

62  2007 

Piazzi  XXI.  360  

5'4 

11 

5'  '7'85 

9*9 

6 

1-6899 

+    -0015 

-    -OOO5 

27  16  35-4 

9'9 

6 

'979 

•124 

-  -ooi 

3634 

6082 

60  2320 

Groombridge  3634  .. 

6-9 

I 

51  31-18 

12-9 

2 

1-8197 

+    -0047     -  -ooio 

29  36  277 

12*9 

2 

16-989 

•'34 

+  -015 

3635 

6083 

64  1611 

Groombridge  3635  .. 

7-0" 

II 

51  55-27 

14-8 

5 

1-5716 

•0020      +    '0015 

25  18  35*6 

14-8 

5 

17-008 

•114 

-  -on 

3636 

3668' 

65  1690 

Groombridge  3636  .. 

7'4 

21   52     7-27 

14-8 

4 

+   I  -5440 

•0029     +  -0206 

24  52  40*6 

14-8 

4 

-'7-017 

-     -112 

-  -050 

3637 

3669* 

65  1691 

Groombiidge  3637  .. 

6-2 

I 

52  19-42 

14-9 

5 

I  -5372 

•0030    +  -0025 

24  44  52*1 

14-9 

5 

•026 

•111 

+  -on 

3638 

6085 

483566 

Piazzi  XXI.  368  7-4 

II 

52  26-47 

u-8 

4 

2-2803 

+      -OIO2      +     OOI2 

41  46  59-5 

u  -8 

4 

•032 

•169 

+  -018 

3639 

3670* 

65  '693 

G  roombridge  3639  ..  7-0 

52  31-85 

14-9 

5 

1-5406 

•0031       +    -0031 

24  45  58-0 

I4-9 

5 

•036 

•III 

-    -021 

3640 

6092 

48  3573 

Groombridge  3640..  S'o* 

53    778 

u-8 

4 

2-2862 

+      '0103       +    -0023 

41  Si  *S'3 

H  -8 

4 

•064 

•168 

+    "Oil 

3604.  As  tin-  R.  A.  seems  discordant,  it  has  not  been  used  in  deriving  the  i>roper  motion. 

3608.  This  star  is  a  close  double,  and  forms  the  pair  2  2843  :  components  7-0  and  7-2.     It  ia  assumed  that  Groombridge  observed  the  mean. 

CATALOGUE  OF  CIKCUMPOLAR  STARS  FOR  1810-0, 
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il« 

(_; 
d 

S 

• 
— 

£ 

£" 

O 

h     m     s 

8 

s 

8 

0           /        /' 

„ 

,, 

„ 

3641 

6089 

53  2758 

Groombridge  3641  .. 

8-8* 

21  53    8-61 

137 

2 

+     2-1324 

+     -0097 

+  '0003 

36  5°    5'4 

137 

2 

-  17-065 

-    -156 

-  '016 

3642 

6086 

60  2323 

Groombridge  3642  .  . 

7-2* 

53  12-20      12-8 

4 

1-8159 

•0049 

+  -0075 

29  '4  39-5 

12-8 

4 

•067 

•132 

+    'Oil 

3643 

6090 

53  2759 

Groombridge  3643  .. 

7'4 

53  I57i       '37 

3 

2-1320 

•0097 

-  -0032 

36  47  59'8 

137 

3 

•070 

•156 

+  '019 

3644 

6087 

62   2010 

Groombridge  3644  .. 

6-2 

53  1776      14-9 

5 

17619 

•0036 

+  "0019 

28  12  37-2 

14-9 

5 

•072 

•128 

-  -024 

3645 

6093 

54  2661 

Groombridge  3645  .  ' 

7-2* 

53  23-66       13-9 

4 

2-IOII 

•0095 

+  '0007 

35  53  19-2 

I3-9 

4 

•076 

•154 

+  -005 

3646 

6091 

62  2013 

Groombridge  3646  .  . 

8-9* 

21534677       14-9 

i 

+      17630 

+     -0037 

-    -OO2I* 

28    8  57-4 

14-9 

I 

-17-093 

-    -127 

-    -022* 

3647 

3648 

2894 

6077 

78     768 

6-8 

II 

54    1-86 

1  2  "7 

c 

-      O"4OQ3 

-     '1610 

+    '0067 

ii  20  59-9 

127 

5 

'105 

+    -038 

-    "042 

jwtw 
3649 

alrytf 

6096 

53  2766 

Groombridge  3649  .  . 

8-9* 

54   8-51 

137 

3 
2 

t"7J 
+        2-I362 

»"jv 
+      -0098 

-    'OO29* 

36  45     5'2 

13-8 

2 

•no 

-    -155 

-    -032 

3650 

6100 

43  4n6 

Groombridge  3650..  8'i* 

54  24-91 

10-7 

2 

+        2-4II5 

+       "OIOI 

+    -OOO4 

46  34  'So 

107 

2 

•123 

-    -176 

-    ^I 

3651 

6098 

53  2767 

Groombridge  3651  .. 

8-6* 

21  54  42-89 

13-8 

3 

+        2-1457 

+       "OIOO 

—    "OOO2 

36  55    o-i 

13-8 

3 

-  17-136 

-    -156 

+    -034 

3652 

3676* 

52  3083 

PiazziXXI.  383  

5-6 

I 

54  53-72 

8-8 

7 

2-I832 

"OIO2 

•oooo 

38     i  49  '4 

8"  ,O 
O 

7 

•145 

•158 

+    "003 

3653 

6104 

42  4280 

Groombridge  3653  .. 

TI 

5457-I4 

10-9 

6 

2-44S3 

•oioo 

+    -OOI7 

48     5  57-6 

I0'9 

6 

•147 

•178 

-    -005 

3654 

6097 

61  2233 

Groombridge  3654.. 

6-5 

I 

54  58-62 

14-9 

5 

17890 

•0044 

-  -ooii 

28  25  25-5 

14-9 

5 

•149 

•128 

-    -012 

3655 

6107 

43  4i  19 

Groombridge  3655  .  . 

5-6 

I 

55  17-28 

11-9 

6 

2-4085 

•0104 

+    -OO04 

46  15  45-4 

11-9 

6 

•162 

•'75 

+    '036 

3656 

6102 

60  2329 

Groombridge  3656  .  . 

7-6* 

21  55  34-49 

12-9 

3 

+         I  '8427 

+     -0058 

+    -0006 

29    21    23-0 

12-9 

3 

-I7-I75 

-    -I31 

+    "017 

36  s? 

2892 

6105 

57  2441 

14  Cephei  

$'$ 

I 

SS  42'22 

9-1 

6 

2-OO46 

•0087 

-    -OO12 

32  54  477 

9*1 

6 

•180 

•144 

+    'Oil 

o  jf 

3658 

6106 

57  2442 

Piazzi  XXI.  386  

J   J 

8-1* 

JJ  ^ 

5543-12 

9-8 

2  -OO26 

•0087 

+    -0012 

32  51  52  2 

9-8 

4 

•182 

•143 

+  -ooi 

3659 

6108 

43  4120 

Groombridge  3659  .  . 

8-6* 

5543-5I 

11-9 

2 

2*4104 

+    -0105 

-    -OOO6 

46  15  33-5 

11-9 

2 

•183 

•'74 

-  -014* 

3660 

2897 

206  it 

74    946 

Bradley  2897  

6-6 

II 

55  56-98 

12'ii 

7 

0-6542 

-     -0542 

+    "0039 

15  54  42-5 

12-8 

7 

''93 

•042 

+    'OI2 

3661 

6103 

65  1704 

Groombridge  3661  .  . 

7-8* 

21  56     I'54 

13-8 

2 

+       I-5829 

•0014 

-  -ooio* 

24  49  50-4 

13-8 

2 

-17-159 

-    '112 

•ooo 

3662 

6110 

44  4029 

Groombridge  3662  .. 

8-2 

56     9'45 

11-9 

3 

2-4IIO 

+    -0105 

+    -OOO6 

46  ii  26'5 

11-9 

3 

•201 

•174 

+    'Oil 

3663 

6111 

43  4121 

Groombridge  3663  .. 

7-4* 

56  11-17 

II'9 

3 

2HI43 

+    -0105 

+    '0005 

46  19  31  -o 

H'9 

3 

•203 

•174 

+  -019 

3664 

6114 

43  4122 

PiazziXXI.  392  

6-6 

I 

56  24-77 

II'I 

7 

2-42IO 

+     -0104 

+    -0006 

46  34  19-0 

II'I 

7 

•213 

•174 

-    'OOI 

366? 

29OO 

6101 

72  1009 

S'l 

II 

56  28-89 

7'8 

4 

0-9235 

-     -0348 

-    -0133 

'7  43  23'3 

7  "8 

4 

•216 

•062 

+  -159 

O        J 

3666 

6112 

54  2677 

Groombridge  3666.. 

7-o 

21  56  34-42 

14-4 

9 

+      2-I282 

+    -0103 

+    -0009 

36      2    11  O 

14-4 

9 

-  I7-220 

-     -152 

+    "OOI 

3667 

2059t 

79    721 

Groombridge  3667  .. 

67 

II 

56  54-83 

127 

6 

-      0-5860 

•1914 

+    -0089 

10  35  51-6 

12-7 

6 

•236 

+    -051 

+  -007 

3668 

6109 

65  1708 

Groombridge  3668  .  . 

8-1* 

57    6-43 

I3-8 

4 

+     1-6110 

•0005 

+    '0004 

25    4  41-3 

13-8 

4 

•244 

-    '113 

-  -004 

3669 

6121 

46  3572 

Groombridge  3669  .. 

6-5 

5725-55 

I0'9 

6 

2-3573 

+    -0109 

+    -0057 

43  41  ID'S 

10-9 

6 

•258 

•168 

-  -039 

3670 

29O2 

6119 

59  2456 

15  Cephei  ... 

67 

57  4VO2 

9  '9 

6 

1-9436 

+    -0080 

+   'OOII 

31     6  14-6 

99 

6 

•271 

•137 

-   "019 

6116 

65  1712 

Groombridge  3671  .. 

"  / 

6-7 

I 

ji  tj  "™ 

21  57  44-48 

13-8 

3 

+     1-6028 

-       'OOO3 

+  -0037 

24  51  !3'5 

137 

4 

-  I7-272 

-    -in 

-  -017 

3672 

6126 

46  3574 

Groombridge  3672  .. 

6-3 

57  44-75 

14-9 

6 

2-3711 

+       -0109 

-  -0059 

44  10  25-5 

149 

6 

•273 

•168 

+  -039 

3673 

6127 

5°  3549 

Groombridge  3673  .. 

7-1 

58   0-32 

14-9 

4 

2-2393 

•QUO 

-  -0036 

39  13    4'0 

14-9 

4 

•284 

•158 

+  -037 

3674 

6123 

59  2459 

Piazzi  XXI.  401  

7-0 

58    1-92 

9'9 

6 

i  9440 

•0082 

-    -OOO2 

31     3     7'5 

9-9 

6 

•286 

•137 

-  -005 

3675 

6i33 

44  4041 

Piazri  XXI.  404  

6-4 

1 

58    975 

11-8 

6 

2-4119 

•0108 

+  -0036 

45  48  28-3 

II  -8 

6 

•291 

•171 

+  -028 

3676 

29O6 

3685* 

62  2028 

18  Cephei  

5-5 

21   58  1  1  '91 

9-9 

6 

+     i  -7857 

+  -0047 

+  -0039 

27  48     5-6 

9-9 

6 

-17-293 

-    -125 

-  -029 

3677 

43  4128 

Groombridge  3677  .. 

8-3* 

58  I4-57 

11-9 

2 

•0107 

-  -0006 

46  28    0-5 

2 

•295 

•172 

-  -034 

3678 

2907 

3687* 

63  1802 

17  Cephei  ? 

4'4 

I 

58  17-69 

68 

5 

1-7004 

•0024 

+  -0321 

26  17  42-5 

9-o 

28 

•297 

•118 

-  '065 

3679 

6i35 

44  4043 

Groombridge  3679  .  . 

5'4 

II 

58  21-07 

u-8 

6 

2-4152 

•0108 

+  '0016 

45  54  22-8 

n-S 

6 

•300 

•171 

+    -OI2 

3680 

2o6gt 

47  3692 

Groombridge  3680  .. 

6-2 

1 

58  25-06 

15-0 

5 

2-3375 

•01  I  I 

+  -0004 

42  41  22-4 

15-0 

5 

"303 

•165 

+  "006 

3647.  This  No.  is  left  blank.     See  ledger. 

3678.  This  is  the  second  and  principal  »tar  of  the  pair  2  2863  :  components  6-5  and  47. 

KKO.M  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBHIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

"e  ^, 

V  10 

f  t~- 

ll 

dl 
fcM 

No.  in  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

| 
<      1 

1     8 
"3    OT 

1     * 
*     8. 
£ 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

o 

h    m    8 

• 

• 

8 

0           '        '* 

„ 

„ 

„ 

3681 

6i37 

44  4044 

Groombridge  3681  .. 

5'9 

I 

21  58  3170 

u-8 

6 

+    2-4106 

+     '0109 

+   -0053 

45  40  21-2 

1  1  -8        6 

-i7'3°7 

-    -170 

+  -019 

3682 

6132 

60  2334 

Groombridge  3682  „•  7'2 

58  4476 

12-9 

3 

i  -8820 

•0070 

+  -0041 

29  34  59  '9 

12-9  1     3 

-3"7 

•IS' 

-  -on 

3<?83 

6129 

64  1620 

Groombridge  3683  .. 

8-0* 

59   0-81 

I3-9 

3 

1-6480 

•0008 

+  -0018 

25  19  59'i 

«3'9       3 

•329 

•114 

+  -ooi 

3684 
3-535 

3686 
3687 

2911 
2910 

6131 
207  if 

6138 
6144 

65   1717 
62  2029 

6  i  2246 
5'  3248 

Groombridge  3684  .  . 
20  Cephei  

8-3- 
5'4 

5-2 

71' 

II 

I 

I 

59    2-12 
59  14-68 

21  59  18-01 
5931-02 

'3-8 
8-9 

9-8 
I4-9 

3 

4 

6 
5 

1-6385 
1-8136 

+     i  '8402 
2-2458 

•0005 
•0055 

+     -0061 
•0113 

+  -0234 
-  -0027 

+    -OOI2 

•oooo 

25  10  56-6 
28    8  18-6 

28  38  30-5 
39    7    2-5 

13-8 
9'2 

9-8 
14-9 

3 
6 

6 
5 

'330 
'339 

-  '7'34i 
'35' 

•113 

•124 

-    -128 
•«57 

-  -107 
-  -054 

-  -on 
+  -009 

19  Cephoi  

Groombridge  3687.. 

3688 

6136 

64  1622 

Groombridge  3688.. 

7-6* 

59  32'46 

13-8 

3 

i  -6499 

•ooio 

-    -OOI9 

25  16  33-8 

13-8 

3 

•352 

-"3 

+  -025 

3689 

6i45 

52  3112 

Groombridge  3689.. 

8-6" 

21  5951-59 

127 

3 

2-2072 

•0113 

-    -0582 

37  46  3''i 

12-7 

3 

•366 

•'54 

+  '34i 

3690 

3691 
3692 

6147 

6148 
6151 

52  3»4 

58  2393 

47  3706 

Groombridge  3690.. 
Piazzi  XXII  4 

6'5 

6'3 

6-8 

I 
I 

22     O  24*42 
22     O  46-26 

i  10-68 

12-7 

8-8 
107 

6 

6 
6 

2-2058 

+    2-0105 
2-3601 

•0114 

+    '0096 
•0115 

-  -oooi 

-    'OO22 
+    -OO29 

37  37    2-3 

32    5    o-i 
42  59  34-2 

12-7 

8-8 
10-7 

6 

6 
6 

•390 

-  17-406 
'424 

•'53 

-   -138 
•163 

+  -023 

+  '034 
+  -029 

Groombridge  3692.. 

3693 

6150 

55  2688 

Groombridge  3693.. 

8-2* 

1  16-37 

12-8 

2 

2'IO2O 

•0108 

+  '0077 

34  20  55-9 

12-8 

2 

•428 

•144 

-  -007 

3694 

6166 

42  4309 

Piazzi  XXII.  8  

7-8' 

1  53-84 

io'9 

6 

2-4722 

'OIIO 

+  "0009 

47  44  34'8 

10-9 

6 

'455 

•170 

•ooo 

3695 

6iS3 

60  2342 

Groombridge  3695.. 

8-9' 

153-80 

12-9 

2 

I-9205 

•0082 

+  '0017* 

29  48  16*2 

12-9 

2 

'455 

"'31 

-    -OO2 

3696 

6159 

60  2346 

Groombridge  3696.. 

8-1  • 

22     2  15-43 

12-9 

2 

+      I-9257 

+   -0083 

+    -OO22 

29  50  46-6 

12-9 

2 

-17-470 

-   '131 

+    '004 

3697 

6161 

60  2347 

Groombridge  3697.. 

7'8 

2  22-43 

12-9 

5 

I-9I88 

•0083 

-  -oooi 

29  40  45-2 

12-9 

5 

"475 

•130 

+    '027 

3698 

6165 

60  2348 

Groom  bridge  3698..  7-3 

237-I7 

12-9 

4 

I-93I6 

•0087 

-    -00l8 

29  54  24-9 

12-9 

3 

•486 

•131 

-    -009 

3699 

6169 

47  3720 

Grooinbridge  3699  .  . 

7-6 

3    '"99 

10-7 

4 

2-3709 

•0119 

-    -0018 

43     i     2-5 

107 

2 

•504 

•162 

+    -013 

37oo 

6171 

42  43'5 

Groombridge  3700  .. 

6-8 

3  10-64 

10-9 

6 

2-4814 

+      "OII2 

-    '0031 

47  54    2-5 

10-9 

6 

•510 

•169 

+    -017 

37°i 

6156 

71   1107 

Groombridge  3701  .. 

7« 

I 

22    3  10-91 

i3'9 

5 

+    '-'433 

-      -O224 

-    -0032 

18  42    4-4 

'3'9 

4 

-17-510 

-    '074 

-    -035 

3702 

6164 

71   1109 

Groombridge  3702  .. 

TO 

I 

3  36'3i 

«3'9 

5 

1-1340 

-      '0230 

+    -0199 

18  33  25-9 

'3'9 

4 

•528 

•073 

-    -024* 

3703 

3705* 

50  3602 

Groombridge  3703  .. 

5'4 

34778 

9-2 

6 

2-3003 

+      -OI22 

+    -0158 

40    6  41-8 

9-2 

6 

•536 

•156 

-    "029 

3704 

6170 

63  1815 

Piazzi  XXII.  24  

7'i 

I 

4    3'68 

9-8 

6 

i  -7884 

•0055 

+    -OOO6 

26  48  34-0 

9-8 

6 

'547 

119 

+  -ooi 

3705 

3706 
3707 
3708 

2925 
2935 

6177 

6176 

6140 
6178 

5'  3277 

57  2475 
82    673 
51  3281 

Groombridge  3705  .. 
21  Cephei  £ 

8-2' 

37 
7'5t 
7'4" 

II 
II 

4    3  '53 

22     4  16*64 
4  25-68 

427-27 

11-4 
6-9 

r* 

m 

5 

6 

6 
7 

+    2-2599 

+    2-0646 
-     1-4986 
+    2-2589 

•0122 

+      -OI09 
-      -3667 
+      -OI22 

-    -OOO6 

+    -0017 
-    -0651 
-    -OO09 

38  37  J5'2 

32  43  56-0 
8    2  54-3 
38  30  14-3 

11-4 

8-3 
7-8 
11*1 

5 

10 

6 

7 

'547 

-  I7-5S6 
•563 
•564 

•152 

-   -138 
+   -113 
-   -152 

+  -015 

•ooo 
+  -006 
+  -015 

Bradley  2Q'K 

Groombridge  3708  .. 

3709 

6142 

82    674 

Groombridge  3709  .. 

8-ot 

II 

43177 

7-8 

5 

-     >'4956 

-      -3665 

-    -0590 

8      2  54-3 

7-8 

6 

•567 

+   -113 

+  -006 

37'° 

6179 

54  2698 

Groombridge  3710  .. 

8-8* 

4  40-79 

'37 

i 

+    2-1725 

+      -0119 

+    -0009 

35  40    i  '4 

'37 

i 

'574 

-   'US 

-    -012 

37ii 

6168 

74    953 

Groombridge  37  1  1  .. 

7«t 

22     447-24 

127 

5 

+    0-8525 

-      '0426 

+  -0016 

16  ii  42-8 

12-7 

5 

-17-578 

-   -052 

+    -039 

3712 
3713 
37'4 

2926 
2927 

3708* 
6181 
6188 

56  2727 
58  2402 
54  2702 

Bradley  2926  
22  Cephei  \ 

5'5 
5'3 
7'4 

II 
I 

4  58-22 
5    4-44 
5  23-88 

12-8 
8-7 
IS'? 

5 
6 

4 

2*1209 
2-0227 
2-1832 

+    -oi  16 
+     -0105 

•OI2I 

+  '0295 
+  -0014 
+  -0017 

34    6  10-2 
31  31  11-4 
35  50  15-9 

12-8 

8-7 
I3-7 

6 
6 
4 

•586 
•590 
•604 

•142 
•'34 
•'45 

-     -I40 
+    -007 
+    'OI2 

Groombridge  37  14.. 

3715 

6186 

58  2403 

Groombridge  37  1  5.. 

6-5 

I 

5  24-23 

12-9 

6 

2-0391 

•0107 

+  -0159 

31    51    20-0 

12-9 

6 

•604 

•'35 

-    -090 

37'6 

6189 

38  47i» 

Piazzi  XXII.  36  

4-6 

22    5  44-27 

9-9 

6 

+    2-5573 

+      -0107 

+  -0038 

51    13   26-0 

9'9 

6 

-17-618 

-    -17> 

-    -OI2 

3717 
J7>8 

3719 

2932 

3719* 
6180 
6185 

44  4°73 
71   mi 
69  1228 

Groom  bridge  37  1  7.. 
24  Cephei  

5'4 
5-0 

5'6 

I 
II 
II 

6    1-26 
6    7-52 
6  1773 

n-8 
7'9 
97 

6 
6 
6 

2-4440 
1-1761 
'  '3954 

+      '0120 
-      -02O9 
-      -OOgi 

+  -0082 
+  -0071 

-    "OI  2O 

45  29  52-1 
'8  35  35'4 
20  48  15-1 

1  1  -8 
7'9 
9'7 

6 
6 
7 

•630 

•634 
•641 

•163 

•075 
•090 

+    -013 

•ooo 

-  -015 

Groombridge  3719.. 

3720 

6191 

54  2708 

Groombridge  3720  .. 

7'4* 

6  18-13 

'37 

4          2-1826 

+      -0123 

-    "OOII 

35  37  26-7 

"37 

4 

•641 

•144 

+  -013 

37°7>  37°9-  There  is  only  one  set  of  microscope  readings  for  both  these  stars  on  each  day  of  observation,  so  that  Groombridge  evidently  considered  that  both  stars 
had  exactly  the  samu  N.P.  L>. 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0. 


No. 

"so     . 

s£ 

*  I~- 

S  "> 

.sjf 

IZJCQ 

No.  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

1 
1 

Type  of  Spectrum.  1 

Mean  R.  A. 
1810-0. 

Mi-an 
Diite 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
iSio'o. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
i8iox>. 

Srcular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

O 

h    m    a 

a 

a 

s 

0          t       n 

ti 

„ 

,, 

3721 

6192 

54  2709 

Groombridge  3721  .  . 

7'9* 

22    6  24-22         13-8 

5 

+     2-1781 

+      '0124 

+  -0036 

35  28    3-9 

13-8 

4 

-  17-646 

-     -'44 

-  '016 

3722 
3723 
3724 

2934 

6194 
6184 
6'93 

51  3295 

71    III2 
58    2409 

Groombridge  3722  .  . 
Bradley  2934  

7'9* 
6-4 

7'2 

I 
I 

627-38      11-5 

630-38          8-9 

638-68       12-8 

4 
6 

4 

2*2730 
I  -2066 
2-0408 

+      '0127 
-      "Oigi 
+      'Oil  I 

+    "OOO2 
-    -0049 

+    -0077 

38  S2  47'6 
1  8  49  20  "6 
31  38  25-8 

II  -5 

8-9 

I2'8 

4 
6 

4 

•648 
•650 
•656 

•150 
•077 
•'34 

4-  '007 

+  -039 
-  -027 

Groombridge  3724  .. 

3725 

3720* 

42  4333 

Groombridge  3725  .. 

57 

I 

6  46-42    ;    10-9 

6 

2-4997 

+     -0116 

+    -0051 

47  59    6-3 

10-9 

6 

•66  1 

•165 

+  -019 

3726 

6195 

5i  3298 

Groombridge  3726  .  . 

7'9 

22    7    9-61       i"i-8 

4 

+     2-2741 

+     -0128 

+    "OOO6 

38  25  35-0 

u-8 

4 

-  I7-677 

-    -149 

+    '010 

3727 
3728 
3729 

2937 

6196 
6201 
6206 

54  2716 
56  2741 
44  4083 

Groombridge  3727  . 
23  Cephei  c 

8-5* 
4-2 
7'i 

I 

7  22-42 
8    3-56 
8  10-59 

13-8 
7-0 
10-8 

3 
6 

6 

2-1859 
2-1371 
2-4625 

•0125 
•0123 
•0123 

+  -ooio 

+  -0525 

+    -0012 

35  29  24-0 
33  54    2-6 
45  5i  I4'5 

'3'8 
iro 
10-8 

3 
30 
6 

•686 

714 

719 

•143 
•139 
•161 

+  -015 
-  -046 
-  -014 

Piazzi  XXII.  55  

373° 

6205 

58  2413 

Groombridge  3730  .. 

7'i 

I 

8  31-10 

12-8 

2 

2-0637 

•0116 

-    -0024 

3'  49  347 

12-8 

2 

733 

•'33 

+  '027 

3731 

6208 

56  2746 

Piazzi  XXII.  61  

6-1 

I 

22    935'97 

12-8 

5 

+     2-1429 

+     -0125 

+    '0056 

33  43  29-1 

12-8 

5 

-17777 

-    -137 

+  -008 

3732 

6209 

58  2416 

Groombridge  3732.. 

8-3* 

95777 

12-8 

i 

2  '08O  I 

+      -OI2I 

+    -0017 

31  56    97 

12-8 

i 

•792 

•133 

+  -062 

3733 

6207 

71   1116 

Pia/ziXXII.  64  

8-of 

10    3-01 

127 

4 

1-2239 

-      -0186 

+  -0037 

18  28  41-7 

127 

4 

•795 

•075 

-  '024 

3734 

6213 

49  3805 

Groombridge  3734.. 

8-0* 

10  19-34 

11-8 

4 

2-3655 

+      '0132 

+  -0018 

41     6  58-6 

H-8 

4 

•806 

•151 

+    "O22 

3735 

3729* 

75    818 

Groorabridge  3735.. 

7'i 

10  27-76 

io'4 

9 

0-6886 

•0588 

+  -0128 

14  28  51-1 

10-9 

ii 

•812 

•039 

-  -ooi 

3736 

6216 

41  4456 

Groombridge  3736.. 

7'4* 

22  IO  42-45 

n-8 

2 

+    2-5337 

+      -0119 

-   "0005 

48  48  19-6 

ii  -8 

2 

-  17-822 

-    -162 

-    '005 

3737 

6215 

54  2732 

Groombridge  3737.. 

8-8* 

II     O'49 

13-8 

2 

2-2178 

•0134 

-  -ooio 

35  39  59'3 

13-8 

2 

•834 

•141 

+    -008 

3738 

6218 

Si  3324 

Groombridge  3738.. 

7'4 

II   18-63 

IO'9 

6 

2-2974 

•0137 

+  -0009 

3s  '7  33'9 

10-9 

6 

•846 

-I45 

+    "OO2 

3739 

6214 

65  1746 

Groombridge  3739.. 

7'i 

I 

II37-5I 

9'9 

7 

i  7539 

•0054 

+  -0029 

24  49  10-2 

9'9 

7 

•859 

•log 

-    '017 

3740 

3741 
3742 

2947 

6220 

3732* 
6221 

5'  3329 

62  2059 
46  3665 

Groombridge  3740.. 
25  Cephei  

8-4* 

5'9 

8-0* 

II 
II 

II  45-29 

22  12     I  '67 
12  13-81 

10-9 

8-8 
107 

2 

6 

5 

2-2999 

+     i  '9364 
2-4320 

•0138 

+    -oioi 
•0132 

+  -0049 

+  -0076 

+  -0041 

38  16  347 

28    8  43-8 
43  28  41-0 

io'9 

8-8 
107 

2 

6 

5 

•864 

-17-875 
•883 

•'45 

-     -121 
•J53 

+    '007* 
-     "Oil 

+   '017 

Groombridge  3742.. 

3743 

6222 

49  3820 

Groombridge  3743.. 

8-6» 

1231-58 

11-9 

.   i 

2-3779 

•0138 

-  -0051 

41     5  10-2 

11-9 

i 

•895 

•149 

-  -032 

3744 

6227 

49  3824 

Groombridge  37  M.. 

87* 

13     7HI 

1  1  -8 

i 

2-3786 

•0138 

-  -0053* 

40  58  16-9 

1  1  -8 

i 

•918 

•148 

-  -017 

3745 

6228 

49  3825 

Groombridge  3745.. 

87* 

13   8-53 

11-9 

i 

2-3789 

•0139 

-  -0055 

40  58  51-6 

11-9 

1 

•918 

•148 

+    "OI2 

3746 
3747 
3748 

2948 

6224 
3740* 
6229 

56  2755 
45  3894 
53  2849 

Piazzi  XXII.  80 

6'5 

47 
8-5* 

I 
I 

22  13     8-89 
13  II'So 
13  19-89 

8-8 

7'5 
14-8 

4 
3 
3 

+-      2'l8lO 

2-4577 
2-2785 

+    -0137 
•QI33 
•0141 

+  "0030 
-    "OOOI 

-  -0007 

34    2    5-6 
44  24  59'2 
37     8  14-9 

8-8 

7'4 
14-8 

5 
7 
3 

-17-919 
-921 
•92? 

-     '136 

•'53 

•141 

-    '024 
+    "025 

+  '°32 

2  Lacertae  

Groombridge  3748.. 

3749 

6230 

54  2742 

Groombridge  3749.. 

8-4* 

I3  30-65 

13-8 

3 

2-2358 

•0140 

-  -0015 

35  39  22-7 

13^       3 

'933 

•'39 

+  -046 

375° 

6234 

41  4469 

Groombridge  3750.. 

6-3 

I 

13  43'9i 

n-8 

6 

2-5488 

•0124 

+  -0040 

48  S2  34-3 

ii-S 

6 

"942 

•159 

+    -012 

375i 

6235 

43  4178 

Groombridge  3751.. 

8-0* 

22  13  57^5 

10-9 

4 

+    2-5184 

+    -0128 

-    "OO2I 

47  12  31-5 

10-9 

4 

-  17-951 

-   -156 

+    -034 

3752 

6233 

55  2729 

Groombridge  3752.. 

8-3* 

13  59-54 

127 

4 

2-2177 

+     -0141 

+    -0036 

34  58    6-2 

127 

4 

17-952 

•137 

+    '002 

3753 

6245 

4i  4477 

Groombridge  3753.. 

7-8* 

1518-13 

11-9 

2 

2*5564 

+     "0125 

-    "OO2I 

48  53  53'8 

11-9 

2 

18-003 

•157 

+    -004 

3754 

6232 

74    960 

Groombridge  3754. 

8-6-t 

1537-28 

IS'? 

3 

0-9923 

-     -0357 

+  '0149 

15  48    3-2 

I3-9 

3 

•015 

•056 

-    "OO2 

3755 

6246 

54  2756 

Groombridge  3755. 

8-0" 

15  50-62 

'3'9 

3 

2-2548 

+     -0147 

-   '0003 

35  43  29-4 

13-9 

3 

•024 

•'37 

+    -006 

3756 

3741* 

75    820 

Piazzi  XXII.  96.... 

6-6 

I 

22  15  57-91 

12-9 

6 

+  0-7979 

•0520 

+  -0074 

14  27  56-2 

12-9 

6 

-  18-028 

-    -°44 

"OOO 

3757 

6248 

55  2737 

Piazzi  XXII.  92  

7'2 

15  59-88 

127 

6 

2-2337 

+     -0146 

+  -0019 

34  59  42-5 

127 

6 

•030 

•135 

-   "009 

3758 

6247 

56  2765 

Groomhridge  3758.. 

6-2 

I 

16    0-89 

9-9 

6 

2-1912 

•0143 

+  '0006 

33  40  24-3 

9'9 

6 

"030 

•'33 

+  "006 

3759 

6251 

5°  3695 

Groombridge  3759.. 

7-2 

16    4-82 

10-7 

6 

2-3669 

•0145 

+  "0009 

39  45  46-6 

107 

6 

•033 

''43 

+  -004 

3760 

6242 

65  1759 

Groombridge  3760.. 

67 

I             16    6-28 

9'7 

7 

1-7708 

•0063 

+  -0073 

24  15     4'5 

97 

7 

•°33 

•105 

-,,2 

3760.   This  is  the  first  and  principal  star  of  the  pair  2  2903  :  components  7  po  »nd  S'o. 

n;oM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBKIDGK  AT  BLACKHKATII,  1806  TO  1816. 


"«    •       'Z 

S 

No. 

'f  *~"       s  ~ 

•i:-  ii 

.=!'  »| 

SzM        o 

Zone 
and 
No.  in 
Ii.  D. 

ST.  MI'S  NAME. 

•a 

s 

t 

DO 

1 

Mean  R.A. 
iSlO'o. 

Mean 
Dat« 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion 

M 

H 

O 

h    m    > 

, 

6 

B 

0           /        It 

„ 

it 

„ 

1761 

2Q  ?6 

62  co 

"  1     '  "  S 

3  Lacertie     6 

46 

JJ 

22  16    6-49 

6-8 

6 

,       2*74OC 

,        -Qi-7 

—      'OOI7 

78    A1    IO-7 

10*6 

71 

—  1  8*O74 

—     '142 

4-  "IOC. 

Jt 

y  j 

6237 

75    822 

Groombridge  3762.. 

if.    -V 

T\ 

II 

16  25-60 

13-8 

S 

0-8825 

•0449 

+     -O07O 

O       1j    llj  I 
14    56    31-4 

13-8 

J  ' 

5 

'046 

•049 

T          »^J 

"•=53    54  27<5o 

Groombridge  3763. 

8-5* 

16  29-57 

139 

3 

2-2604 

+       -0148 

+     -0047 

35  45    9'4 

13-9 

i 

•049 

•I36 

-    'OI2 

3764 

295S 

6254 

48  3715 

4  Lacerbe  

4'7 

I 

16  50-06 

7-8 

5 

2-4130 

+       -0145 

-     -OOI9 

41  29    0-5 

7-8 

6 

•06  1 

•146 

+    -013 

3765 

6256 

45  3919 

Groombridge  3765.. 

8-0* 

17    274 

11*9 

4 

2'4937 

+       -0137 

-     -0013 

45  10  35'" 

11-9 

4 

•070 

•ISO 

+    -025 

3766 

6241 

75     823 

Groombridge  3766.. 

7-8- 

22  17     9-44 

13-8 

5 

+      0-8800 

•0456 

-     -OO26 

'4  49  54'3 

13-8 

4 

-  18-074 

-     -048 

+  -oio 

3767 

6260 

50  3706 

Piazzi  XXII.  103... 

6-9 

17  28-46 

107 

6 

2-3744 

+       -0148 

+     -0048 

39  42  24-5 

107 

5 

•086 

•142 

-  '019 

6261 

54  2771 

Groombridge  3768.. 

8-6* 

17  40-30 

13-9 

3 

2-27I3 

+       "0151 

+     -0031 

35  5°  12-3 

i3'9 

2 

•093 

•>35 

+  -004 

3769 

6263    49  3841 

Piazzi  XXII.  105.... 

7-4* 

17  46-04 

15-8 

5 

2-3969 

+       -0148 

"OOOO 

40  33  38-3 

,5-8 

5 

•097 

•143 

-  -004 

377" 

6249    76     857 

Groombridge  3770.. 

7-8* 

11 

is  15-55 

127 

2 

0-6566 

-       -0668 

+  -0144* 

13  22  48-3 

127 

2 

•115 

•°33 

+    -020* 

377' 

6264    53  2874 

Groombridge  3771.. 

7'4 

22  1  8  23-67 

14-8 

5 

+      2-3139 

+       -0152 

+  -0034 

37    8  49-6 

14-8 

5 

-  18-120 

-    -137 

-    -012 

3772 

6265    53  2876 

Groombridge  3772.. 

7'4 

II 

1831-89 

14-8 

5 

2-3IJ2 

•0153 

-  -0062 

37     i     8-1 

14-8 

5 

•126 

•'37 

+    -006 

3773 

6266 

53  2877 

Groombridge  3773.. 

8-3* 

i  8  35-69 

14-9 

3 

2-3162 

•0153       -    '0025 

37  10  54-2 

14-9 

3 

•128 

•137 

-    -003 

3774 

6268 

53  2879 

Groombridge  3774.. 

8-4* 

1853-53 

14-9 

3 

2-3I7I 

"0155    ''    -    -0005 

37    S  237 

14-9 

3 

•139 

•137 

•ooo 

3775 

6269 

53  2882 

Groombridge  3775.. 

7-4* 

11 

19    4-59 

14-8 

4 

2-3I08 

+      -0155 

•f  -0004 

36  5'  37'9 

14-9 

3 

•146 

•136 

+  -003 

3776 

6257 

75    825 

Groom  bridge  3776.. 

87* 

22  19  IQ'45 

'37 

3 

+      0-9187 

•0432 

+  -0156 

14  49  21-2 

I3-7 

3 

-  18-150 

-    -050 

+  -014 

3777 

2io6t 

62  2079 

I'hizzi  XXII.  115.... 

7-2 

19  26-23 

97 

7 

I  -9858 

+       -0125 

+  -0058 

27  38    93 

97 

7 

•159 

•US 

f    'Oil 

3778 

6262 

74    963 

Groombridge  3778.. 

8-ot 

19  27-26 

14-4 

6 

1-0844 

-       -0298 

+  -0194 

15  57  267 

'4'4 

7 

•160 

•060 

-  -oio 

3779 

6276 

50  3725 

Groombridgo  3779.. 

7'3 

20     7-63 

10-9 

5 

2^55 

+      -0154 

-  -oooi 

39  28  25-8 

io'9 

5 

•185 

•139 

-   -009 

378o 

6278 

50  3726 

Groombridge  3780.. 

7'5 

20  18-21 

10-9 

5 

2-3847 

+       -0155 

+  -0013 

39  23  26-1 

10-9 

5 

•191 

•139 

+  -016 

378i 

6273 

69  1250 

Groombridge  3781.. 

7-8* 

222043-34 

13-8 

3 

+      I-6I40 

+      -OOI2 

-  -0043 

21     4  147 

13-8 

3 

-  18-207 

-    '091 

-  -004 

3782 

6282 

5°  3730 

Groombridge  3782.. 

7-9* 

204773 

10-9 

4 

2-3944 

+      -0159 

•oooo 

39  39  40-5 

10-9 

4 

•210 

•139 

+  -014 

3783 

2969 

2io8t 

64  1664 

26  Cephei  

e-8 

jj 

2O   CO-7C 

87 

6 

"QI46 

-f-      '0113 

—    'OOOI 

25  50     3*9 

8'7 

6 

"217 

•109 

+  -006 

3784 

6272 

74    964 

Groombridge  3784.. 

J  ^ 

8-ot 

jy  Jj 
21   11-78 

**   / 

'3'9 

3 

I-I367 

•0265 

+  -0029 

16    6  55-0 

/ 

I  "1  "Q 

3 

•224 

•062 

-  -016 

3785 

6286 

49  3865 

Groombridge  3785.. 

8-2* 

21   16-76 

15-8 

3 

2-4I55 

+      -0156 

-  -0006 

40  25  29-3 

15-8 

3 

•227 

•'39 

-  -004 

3786 

6287 

5°  3734 

Groombridge  3786.. 

7'5 

22  21  26-OI 

10-9 

4 

+      2-3936 

+      -0158 

+  -ooii 

39  27  40-4 

10-9        4 

-  18-233 

-    -138 

-  -002 

3787 

2970 

6290 

46  3719 

5  Lacertse  

4-6 

II 

21  77-q8 

7*3 

2'47Q7 

+      -0150 

—    "0007 

A.  1    11    44  *  "-1 

7'4  i     6 

"240 

•143 

+  -019 

3788 

6277 

74    965 

Groombridge  3788. 

*r  v 

8-ot 

••  j  i   yv 
21  4972 

I3-9 

3 

I-J5I3 

-      '0255 

+  -0023 

*T  J            J      ^^    J 

16    8  137 

I3-9 

3 

•248 

•062 

+  -027 

3789 

6292 

53  2897 

Groombridge  3789.. 

6-6 

I 

21  57-10 

107 

10 

2-3273 

+      -0162 

+  -0009 

36  43  25-7 

10-7 

10 

•252 

•133 

+  -005 

379° 

6288 

60  2397 

Groombridge  3790.. 

7'5 

22     2'34 

12-9 

5 

2-09,8 

+      -0149 

-  -0075 

29  30  54'3 

12-9 

5 

•255 

•119 

-  -039 

379  1 

2973 

3775* 

57  2548 

27  Cephei  5 

var.     TT 

22  22     8'23 

6'9 

+      2"2O'-{5       +       *Ol6o 

+    "OO2I 

\2  77  i6*c. 

7-1 

6 

-  18-259 

-    '125 

+  -007 

3792 

2971 

6298 

42  4420 

6  Lacertse  

4-6 

j 

22  18-49 

7 

7-8 

2*57°5     •*•     *ni  ^ 

—    "OO2I 

j    jj        j 

47    co  WO 

7-8 

6 

•265 

•'47 

+  -004 

3793 

6295 

5'  3396 

Piazzi  XXII.   137.... 

*r 

6-6 

I 

22  18-71 

/ 

10-8 

5 

2-3773 

+      'Ol6o 

-  -0009 

*t/    jv   j"  y 

38  33  187 

10-8 

5 

•265 

•136 

-  -029 

3794 

6301 

39  4860 

Groombridge  3794.. 

8-2 

2235-13 

14-9 

3 

2-6123 

+      "0131 

-   -0225 

50  15    6-8 

14-9 

3 

•275 

•150 

-  -041 

3795 

6283 

75    828 

Groombridge  3795.. 

sy 

22  42'SO 

'37 

3 

0-9845 

•0391 

+  -0044 

14  47  22-2 

137 

3 

•280 

•052 

+  -005 

3796 

6281 

76    859 

Groombridge  3796.. 

7'3      I 

22  22  5074 

127 

5 

+  07853 

-      ^572 

+  -ooio 

13  31  58-o 

127 

5 

-  18-284 

-    "039 

+  -040 

3797 

6304 

49  3872 

Groombridgi-  3797.. 

8-3' 

23     7'68 

15-9 

3 

2-4275 

+      -0158 

+  -0053 

40  27     i-o 

"5'9 

3 

•294 

•138 

+  -005 

3798 

6306 

49  3874 

Groombridge  3798. 

8-2" 

23  20-59 

15-8 

4 

2-4326 

+      -0159 

+  -0009 

40  36  28-0 

15-8 

4 

•302 

•'38 

+  -008 

3799 

2975 

6309 

49  3875 

7  Lacerbe  a 

V8      I 

23  29  "06 

6*8 

6 

. 

-I-       'OI  HQ 

+    "OH7 

40  41   28*4 

IO'O 

41 

'3°7 

•137 

-  -013 

3800 

6310 

49  3877 

Groombridge  3800.. 

J                  * 

8-2" 

23  4075 

15-9 

4 

2-4294 

>                *-*"•  J7 

+    -0160 

-    -0009 

40  22  42-2 

15-9 

4 

•3H 

•137 

-    -OI2 

3791.  The  limits  of  magnitude  are  3-7  and  4-9  ;  the  period  5*  8h  47m  40". 

ST 
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CATALOGUE  OF  CIKCUMPOLAR  STARS  FOK  1810-0, 


2  in 

SJ  in 

A 

o 
'te    . 

S 

1 

No. 

|fr 

31 

11 

No.  in  Green' 
Catalogue 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude 

Type  of  Spectl 

Mean  It.  A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annuul 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual  1 
Proper  1 
Motion.  1 

0 

h     in     s 

8 

8 

8 

0           1        II 

// 

„ 

it 

3801 

63M 

39  4869 

Groombridge  3801..  8-4* 

22  23  44-91 

II  -8 

2 

+       2-6322 

+       -0129 

+     -0028 

51  10  297 

II  -8 

2 

-18-317 

-    -'49 

•ooo 

3802 

6307 

60  2403 

Groombridge  3802..  6-9 

II 

23  49-97 

13-8 

8 

2-IO2O 

-0155 

+     -0032 

29  20  56-3 

13-8 

8 

•320 

•117 

-  "on 

3803 

6316 

39  4870 

Groombridge  3803..  '  7'2* 

24    1-59 

14-9 

4 

2-6204 

-0133 

-     '0051 

50  21    27-0 

14-9 

4 

•326 

•148 

+  -035 

3804 

631? 

39  4871 

Groombridge  3804..  5-8 

I 

24    3  '43 

n-8 

6 

2-6338 

•0130 

+    'OOI2 

51    II    39-6 

11-8 

5 

•327 

•149 

+  -oio 

3805 

6305 

69  1256 

Groombridge  3805.. 

7  '2 

I 

24  19-39 

13-2 

8 

1-6235 

•OOI9 

+    -0135 

2O  32    13-0 

13-2 

7 

'337 

•088 

-    -OI2 

3806 

6312 

69  1257 

Groombridge  3806.. 

7-2 

I 

222445-89 

13-2 

8 

+      I  -6499 

+       '0032 

+    '0019 

20  48      3'9 

iy* 

8 

-18-353 

-    -090 

+  -019 

3807 

6319 

53  2910 

Groombridge  3807.. 

6-5 

24  47  77 

11-9 

6 

2-3533 

+       "0167 

+   -0050 

36    56    19-6 

11-9 

6         '354 

•131 

-     'OIO 

3808 

6320 

38  4797 

Groombridge  3808.. 

8-0* 

24  59  '27 

ii  -5 

4 

2-6410 

+       -0129 

-    "OOO2 

5'  24    37 

11-5 

4 

•360 

•147 

-  -on 

3809 

2980 

6300 

7«     796 

28Cephei  

5-8 

I 

25    8-91 

8-8 

4 

0-5798 

•0805 

-    -OOI9 

12    10    56-7 

8-8 

6 

•366 

"026 

+  -036 

3810 

6323 

40  4850 

Groombridge  3810.. 

6-8 

25  14-04 

14-9 

5 

2-6226 

+       -0135 

-    "0034 

50    9  27-5 

14-9 

5 

'369 

•146 

+  -003 

38!  i 

6321 

49  3886 

Groombridge  3811.. 

9-2* 

22  25  16-81 

15-8 

4 

+      2-4447 

+       -0163 

-    -0007 

40  37     8-8 

15-8 

4 

-18-371 

-    -'35 

+  -033 

3812 

6325 

45  3983 

Groombriclgrt  3812.. 

7-2 

25  34-95 

10-9 

6 

2-5243 

+       -0153 

+    -OO06 

44  24  41-2 

10-9 

6 

•38l 

•140 

•ooo 

3813 

6311 

75    832 

Groombridf5e  3813.. 

77* 

25  36-13 

13-8 

5 

1-0358 

•0358 

-    -O020 

14  44  13-2 

13-8 

5 

•382 

••053 

+    -012 

3814 

6302 

79    739 

Groombridge  3814  . 

6-8 

II 

26      I  -12 

9-8 

7 

0-I28O 

-       -1400 

+    -O2O2 

IO   16    I2'2 

9-8 

7 

•396 

•ooo 

-    -028 

38iS 

6329 

40  4854 

Groombridge  3815.. 

7-0 

26     8-78 

14-9 

5 

2-6274 

+       -0135 

-    '0029 

50    12    I0'2 

14-9 

5 

•401 

-145 

+    -01? 

3816 

6327 

55  2769 

PiazziXXll.  156.. 

57 

22  26  I9-99 

9'9 

6 

+      2-2935 

+       -0174 

+    -0084 

34  21  18-3 

9-9 

6 

-  18-408 

-  -125 

-    -041 

3Si7 

6334 

39  4886 

Groombridge  3817.. 

8-5* 

26  28-62 

15-0 

i 

2-6296 

•0135 

-     -0023 

50  14  44'9 

15-0 

I 

•412 

•144 

+  -on 

3818 

6332 

49  3895 

Groombridge  3818.. 

8-6* 

26  30-96 

16-0 

4 

2-4555 

•Ol66 

+    -0006 

40  45  4'  '5 

16-0 

4 

•414 

•134 

+  '013 

3819 

6331 

53  2918 

Groombridge  3819.. 

7'5 

2637-24 

11-9 

3 

+      2-3650 

+       -0173 

+    -0018 

36  53  34'4 

11-9 

3 

•417 

-  -129 

+  -006 

3820 

2993 

6267 

85     383 

Bradley  2993  

5'4 

I 

26  42-43 

7-6 

6 

-      3-I633 

-        -9873 

+    -0476 

4  51  'S'9 

7-6 

7 

•421 

+   '190 

-  -044 

3821 

6318 

76    862 

Groombridge  3821.. 

7-6* 

22  26  49-80 

12-7 

3 

+     0-8499 

•0531 

+    -0054 

13  23  28-8 

12-7 

3 

-18-425 

-   -042 

+  -015 

3822 

6338 

384807 

PiazziXXll.  159.... 

7-5* 

27      1-26 

10-7 

3 

+      2  '6496 

+       -0133 

-    -0033 

5i  23  39-5 

107 

3 

•431 

-  -145 

+  -ooi 

3823 

2I22t 

61  2314 

Groombridge  3823.. 

6-4* 

I 

27      5-50 

14-8 

5 

+      2-1275 

+  0-0166 

-    -0003 

29  12    47 

14-8 

5 

•434 

-    -»5 

-  -oi  8 

3824 

2997 

6270 

85     384 

Bradley  2997  

6-8 

II 

27  I9-I2 

7'9 

3 

-      3^750 

-  1-0369 

+    -0416 

4  44  21*6 

7'9 

3 

•442 

+    "196 

+    -OH 

3825 

2982 

6340 

38  4808 

8  Lacertie  

C"2 

I 

27  26*2O 

I  O*4 

6 

+      2*6^07 

-4-  O"OI32 

—    "OOI2 

51  20  44-7 

10-4 

6 

"446 

-    -144 

+    "Oil 

3826 

6333 

69  1262 

Groombridge  3826.. 

J   3 

6-9* 

I 

22  27  3276 

I3-5 

7 

+       I  -7084 

1        VJ    Wl  JJ 

+       'DOSS 

+    -0253 

21     4    6-7 

I3-5 

7 

-  18-450 

-    -090 

-    -076 

3827 

6335 

69  1263 

Groombridge  3827.. 

6'3 

I 

27  54'58 

12-9 

6 

I  -6801 

'0048 

+    -0132 

20  36  20-8 

12-9 

6 

•462 

•088 

-    -025 

3828 

6337 

69  1264 

Groombridge  3828.. 

87* 

27  55-54 

I3-9 

3 

I70I3 

•0057 

+    -0077 

20  53  39'3 

I3-9 

3 

'463 

•089 

-    -017* 

3829 

6342 

49  39°3 

Groombridge  3829.. 

6'2 

I 

28     I-i; 

8-9 

6 

2-4681 

Ol67 

+    -0012 

40  54  37H 

8-9 

6 

•466 

"'33 

-    -015 

3830 

6341 

52  3247 

Groombridge  3830.. 

8-2* 

28     2-65 

14-4 

6 

2-3972 

•0174 

+    "OO6O 

37  46  44-5 

143 

5 

•467 

•129 

-    -028 

3831 

2988 

6324 

78    Soi 

29  Cephei        ..     p 

5'6 

I 

22  28     4-53 

8-8 

A 

+      0-6461 

-        -0755 

+    -0053 

12    9    2-4 

8-8 

6 

-  18-468 

-   -029 

+    -012 

3832 

6343 

56  2813 

Groombridge  3832.. 

8'5* 

28  17-23 

13-9 

3 

2-298I 

+       '0178 

+    -OOO7* 

33  59    8-3 

I3-9 

3 

'475 

•123 

-  -016 

3833 

6344 

56  2814 

Groombridge  3833.. 

7'4* 

282I-77 

I3-9 

5 

2-3025 

+     '0179 

-    -0158 

34    7    5-o 

13-9 

4 

•478 

•123 

+  "031 

3834 

3788' 

75     836 

Groomliridge  3834.. 

5-8 

I 

28  53'38 

13-8 

2 

1-1046 

•0310 

-     'OOJI 

H  45    S'6 

13-8 

6 

"495 

•054 

+  '013 

3835 

6350 

50  3767 

Groombridge  3835.. 

8-0* 

29     7-28 

n-8 

2 

2-4527 

+    -0173 

+    -0033* 

39  S2  187 

n-8 

2 

•503 

"131 

-  -004 

3836 

6349 

53  2932 

Groombridge  3836.. 

7-3  ,    I 

22  29  12-70 

11-9 

3 

+      2-3752 

+     -0180 

+    -O026 

36  33  327 

11-9 

3 

-  18-506 

-    -126 

+  -017 

3i>37 

6353 

50  3768 

Oroombridge  3837. 

8-2* 

29  25'84 

1  1  -8 

2 

2-4508 

•0174 

+    -00l8 

39  4i  47'4 

n-8 

2 

•514 

•130 

+  '042 

3838 

6352 

56  2818 

Groombridge  3838.. 

8-6* 

2931-58          13-9 

2 

2-3107 

•0182 

+    -0007 

34     4  39'S 

13-9 

2 

'Si? 

"122 

-  -024 

3839 

2987 

3792* 

5°  377° 

9  Lacertfe  

4-8 

I 

2Q  1  C  "X  "? 

9"O 

(j 

•      60 

'OI7  £ 

—    'OOQ6 

yi  2<;  wi 

9  '9       6 

•519 

"129 

+  "in 

3840 

6347 

69  1267 

Groombridge  3840.. 

*T    ** 

9'2t 

*y  jj  °^ 

2942-31 

y 
12-9 

2 

I  '6995 

wl  /  J 
"0058 

WJyu 

+      -0016 

jy      j    jy 

20  31   15-2 

I2'9         2 

•523 

•OS? 

+  "005 

• 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGK  AT  BLACKHEATII,  1806  TO  1816. 
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M 

"m      '           u 

d 

No. 

2  «n 

si 
ll 

).  in  Greenwi 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  JsAMK. 

Magnitude. 

pe  of  Spectru 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 

iSio-o. 

Secular 
Variation 

1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

ft 

£ 

_ 

O 

h     m     8 

B 

s 

8 

0           t        II 

a 

" 

a 

3*4'                  6356 

44  4i85 

PiamXXII.  177  ... 

6-5     II 

2230    5-50 

10-9 

6 

+       2-5738 

+     -0156 

+  -0004 

45  48     5-8 

10-9 

6 

-  18-536 

-   -136 

+  '007 

3S42               :  6351 

69  1269 

Groonibridge  3842.. 

7-3 

30  11-17 

12-9 

3 

I722I 

•0068 

+  -0048 

20  44  24'! 

12-9 

3 

'539 

•088 

+    'OOI 

,;s-u 

6361 

43  4260 

Groombridge  3843.. 

6-9 

3028-14 

15-2 

5 

2-5907 

•0154 

+  -0223 

46  40  29-0 

15-2 

5 

•548 

•136 

-  '056 

jS44        2QOO 

6?6i 

38  4826! 

10  Lacertip. 

4'8 

i 

30  45-37 

10-8 

6 

2-6714 

"Ol  H 

—    *OOI2 

51  56     8-2 

10-8 

6 

•558 

•140 

+  -008 

3845 

6360 

63   1872 

Groombridge  3845.. 

*t  w 

3057-62 

9-8 

3 

"/  Jt 
2-0859 

"*  Jj 
+      -0170 

+    -0089 

27    12   59-1 

98 

2 

•565 

•107 

-  -027 

3846 

2OQA 

. 

72  1049 

3  1  Cephei         

5-2 

a 

22  31    4*45 

Q'Q 

4 

+ 

—      '0060 

+    -0328 

17  20  28-4 

9  -8 

6 

-  18-568 

-   -072 

-  -005 

3*47 

6362 

56  2821 

Sroombiidge  3847.. 

5-4 

31    11-20 

y  y 

13-8 

6 

2-327I 

\j^njy 
+          -0186 

+    -0053 

34  II  19-6 

6 

•572 

•121 

+  -026 

3848 

6367 

50  3780 

Groonibridge  3848.. 

67 

ii 

31  38-23 

n-8 

5 

.         2-4680 

•0178 

+    -O2IO 

39  So    2-8 

1  1-8 

5 

•587 

•127 

-  -047 

3849 

6368 

40  4877 

Jroombridge  3849. 

7'4 

31  39-20 

lO'I 

7 

2-644I 

•0146 

-I-    -OO20 

49  40  24-2 

10-3 

6 

•588 

•137 

+  '007 

3850 

2996 

6365 

62   2102 

30  Cephei  

5-2 

i 

31   56-02 

9'4 

5 

2-IO39 

•0177 

+    -OOO4 

27  24    2-7 

9'5 

64 

'597 

•108 

+  -034 

3851 

2995 

5806* 

43  4266 

1  1  Lacertse  

4'5 

ii 

22  32  12  27 

7-1 

12 

+      2  "6OO2 

4-      'OI  C7 

+    "0088 

46  42  45  '6 

9-9 

31 

-  18-606 

-   "'34 

-  -008 

3852 

J"w 

637° 

50  3788 

jroombridge  3852.. 

8-6" 

32  12-95 

14-8 

2 

2-4622 

T^              v»  J/ 

•0181 

+   -0094* 

39  23    7'6 

14-8 

2 

•606 

•126 

+  -037 

3853 

6371 

50  3789 

Groombridge  3853.. 

7'4* 

32  26-21 

137 

5 

2-4649 

•0181 

-    -OOI4 

39  26  29-2 

137 

5 

•613 

•126 

-    -O2O 

3854 

6372 

53  295° 

Groonibridge  3854.. 

6-2 

ii 

32  36-30 

13-8 

5 

2-4140 

•0185 

-    -0008 

37    8  30-6 

13-8 

5 

"619 

•123 

+  -on 

3855 

6374 

44  4197 

PiazziXXII.  197.... 

7-1 

32  53-94 

10-9 

6 

2-5916 

•0160 

+    -OOl6 

45  58  53'8 

10-9 

6 

•628 

•132 

-  -016 

l8^6 

1OO2 

2l34t 

39  4912 

1  2  Lacertfe 

5'2 

i 

22  32  59-58 

Q'Q 

6 

+      2-6663 

+    '0142 

—    "0024 

en  4C    C.2'2 

Q'9 

6 

-  18-631 

-   -136 

-  -018 

J      J 

3*57 

6366 

74    978 

Groombridge  3857.. 

6-1 

ii 

33    6-66 

y  y 
12-8 

6 

1-3002 

-    -0170 

+    -0139 

Jw      *TJ      J 

15  36  53'5 

y  y 
12-8 

6 

•636 

•062 

+  -on 

3*5* 

6377 

40  4885 

Groombridge  3858. 

6-1 

33    7-86 

11-9 

6 

2-6475 

+    -0148 

+   -0136 

49  26  39-1 

II'9 

6 

•636 

•'35 

-  -068 

3*59 

6375 

51  3444 

Groombridge  3859.. 

6-8 

33  10-90 

I2'0 

5 

2-4653 

•0183 

+    -0004 

39  '3  S3'' 

I2'O 

5 

•638 

•125 

-  -007 

3860 

6379 

5°  3794 

Sroombridge  3860.. 

8-3* 

333I-46 

ii-8 

2 

2-4850 

•0181 

-    'OOI2 

40    3  39  5 

n-8 

2 

•649 

•126 

+  -007 

3861 

6380 

46  3795 

Groombridge  3861.. 

7'6* 

22  34   0-64 

11-8 

2 

+      2-5621 

+    -0170 

-    -O02I 

43  55  25-7 

u-8 

2 

-  18-664 

-   -129 

—    "OIO 

3862 

6383 

53  2960 

Groonibridge  3862.. 

6-2 

34  36-32 

'3-8 

5 

2-4268 

•0191 

-  "don 

37    4  57-9 

13-8 

5 

•683 

•121 

+  -007 

3863 

6384 

55  2792 

Groombridge  3863.. 

87* 

3445'58 

12-8 

2 

2-3685 

•0197 

-    -OOI7 

34  40  56-2 

12-8 

2 

•688 

•118 

-    'OIO 

3864 

6385 

46  3803 

Groonibridge  3864.. 

6-4 

ii 

34  53'6i 

11-8 

5 

2-5652 

•0171 

+    -OO26 

43  49  25-3 

u-8 

5 

•692 

•128 

+  -017 

3865 

6386 

53  2963 

Groombridge  3865.. 

7'4 

35    9-9I 

«3'9 

4 

2-4108 

•0195 

+    -0024 

36  14    77 

13-9 

4 

701 

•119 

+  -009 

3866 

6389 

45  4032 

Groombridge  3866.. 

7'4 

22  35  13-22 

10-8 

5 

+      2-5869 

+    -0168 

+    -0163 

44  57  59'8 

10-8 

5 

-  18703 

-   -128 

+  -009 

3867 

6392 

43  4288 

Piazzi  XXII.  210... 

7'3 

35  19-29 

n-o 

4 

2'6l22 

•0163 

+    -OO20 

46  27  46-1      u-o 

4 

•706 

•130 

+  -019 

3868 

6390 

50  3802 

Groombridge  3868.. 

8-4* 

35  23-02 

14-8 

4 

2-4858 

•0186 

+    'OO04 

39  30  47-2      14-8 

4 

708 

•123 

+  -004 

3869 

3814* 

38  4855 

Groombridge  3869.. 

6-2 

353I-83 

14-4 

6 

2-6881 

•0143 

-  -ooio 

51  31  38-3 

14-4 

7 

7'3 

•'33 

+  -026 

3870 

6387 

64  1701 

Groombridge  3870.. 

7'4 

35  36-91 

12-9 

3 

2-0893 

•0185 

-  -0019 

26    7  14-4 

12-9 

3 

715 

•IO2 

-  -ooi 

3871 

3005 

3815* 

41  4594 

13  Lacertse  

.2 

ii 

22  35  38-15 

8-8 

6 

2-6 

•oi 

+  "0015 

40    IO   1O'4 

8-8 

6 

-18715 

-   ''31 

-  -006 

3*72 

J          J 

6393 

55  2797 

Groombridge  3872.. 

6-9 

i 

35  3875 

12-8 

5 

2-373' 

•0198 

+  -0104 

t;f    A  v    j  v  tf 

34  35  H'o 

12-8 

5 

716 

•116 

-  -040 

3*73 

6398 

38  4858 

Groombridge  3873.. 

6-6 

36  17-90 

12-8 

9 

2-6951 

•0144 

+  -0031 

51  47  35'4 

12-8 

9 

737 

•132 

+  -019 

3*74 

6396 

50  3809 

Groombridge  3874.. 

7'3 

36  1975 

14-8 

5 

2-4929 

•0189 

+  -0137 

39  32  58-8 

14-8 

4 

•738 

•122 

-  -080* 

3*75 

6395 

6  i  2336 

Groombridge  3875. 

6-9 

36  25-44 

12-9 

3 

2-1861 

•O20O 

+  -0056 

28  19  25-2 

12-9 

3 

741 

•106 

-  -030 

3876 

6399 

52  3280 

Groombridge  3876. 

7'4 

22  36  41  77 

13-9 

4 

+    2-4455 

+      -0196 

-  -0014 

37  14  16-3 

I3'9 

4 

-  18749 

-     -119 

+  "024 

3*77 

6400 

51  3460 

Groombridge  3877. 

67 

36  55-50 

13-8 

5 

2-4742 

•0193 

+  -0004 

38  28  43-5 

13-8 

5 

756 

•120 

-  -005 

3*78 

6402 

50  3817 

Groombridge  3878.. 

8-2* 

37  23-91 

14-8 

3 

2-4991 

•0191 

+  -0007 

39  30  28-3 

14-8 

3 

771 

•121 

+  -003 

3879 

6403 

53  2973 

Groombridge  3879.. 

7-5* 

37  32-95 

13-9 

3 

2-4295 

•0200 

+    -OO2I 

36  16  367 

I3-9 

3 

776 

•II? 

+  -032 

3880 

6404 

50  3818 

Groonibridge  3880.. 

7'9* 

37  3570 

14-8 

4 

2-5038 

•0,9, 

—   "0025 

39  40  22-5 

14-8 

4 

777 

•121 

+  -037 

100 


CATALOGUE  OF  CIKCUMPOLAR  STARS  FOR  1810-0, 


No. 

|£ 

&  -" 

,  in  Greenwich  1 
Catalogue. 

Zone 
and 
Ho.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

i 
1 

CO 

o 

Mean  R.  A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

£ 

£ 

o 

h     m     6 

a 

S 

• 

o        /      // 

„ 

„ 

fl 

3881 

6401 

57  2595 

Groombridge  3881.. 

6-5 

II 

22  37  36'44 

9'9 

6 

+     2*3420 

+         *0207 

-  -0084 

32  5°  Si'6 

9'9 

6 

-  18-777 

-     '112 

+   -125 

3882 

3820* 

43  4300 

Groombridge  3882.. 

57 

I 

37  45-94 

10-9 

6 

2*6246 

+         -0167 

+   -0132 

46  27  10-7 

10-9 

6 

•782 

•126 

-  -024 

3883 

6397 

73    989 

Groombridge  3883.. 

7'9 

3747-6i 

10*6 

4 

1*5021 

-         -0035 

+   -0172 

16  39  41-5 

107 

5 

•783 

•069 

+  -052 

3884 

6408 

45  4047 

Groombridge  3884.. 

67 

38    3-82 

io-i 

13 

2-5995 

+         -0173 

-    "OOOI 

44  46  53-7 

lo-i 

13 

791 

•125 

+  -oi  6 

3885 

6410 

57  2601 

Groombridge  3885.. 

77* 

38  34-38 

9*9 

3 

2-3524 

+      *02II 

-  -oooi 

32  55  22-8 

9'9 

3 

•807 

'III 

+  "063 

3886 

6414 

54  2856 

Groombridge  3886.. 

6-8 

I 

22  3843-12 

I3-9 

5 

+     2-4347 

+      '0205 

+  -0005 

36    7  32-2 

I3-9 

4 

-18-811 

-    -116 

+  -026 

3887 

6394 

80    731 

Groombridge  3887.. 

6*9 

II 

3847^7 

7'9 

4 

03273 

•1313 

+  -oiio 

9  36     5"o 

7'9 

4 

•813 

•008 

-  '005 

3888 

6417 

45  4051 

Groombridge  3888.. 

8*0 

39    6-17 

10*8 

2 

2-6053 

+      -0175 

-  -0018 

44  47  27-5 

:o'8 

2 

•823 

•123 

+  -026 

3889 

6416 

64  1713 

Groombridge  3889.. 

7*6 

39  16-62 

12-8 

4 

2-II27 

+       "O2OO 

+  -0125 

25  42  14-1 

12-8 

4 

•828 

•098 

-.  -004 

3890 

6418 

53  2987 

Groombridge  3890.. 

7-5* 

1 

3923-28 

I3-9 

4 

2-4425 

+       -O206 

+  -0034 

36  14  49-3 

13-9 

4 

•832 

•115 

+  -032 

3891 

6409 

73    99i 

Groombridge  3891.. 

8-1 

22  39  33-73 

10-5 

5 

+      I-5255 

•OO22 

+  -0061 

16  34  1  1  '5 

10-5 

5 

-  18-837 

-    -069 

-  '031 

3892 

3014 

2141! 

57  2612 

Bradley  3014 

6-1 

I 

39  "12-12 

Q-Q 

6 

2'2C24 

+       'O2I4 

+    "OOOI 

32  31     i  '6 

9'Q 

6 

•846 

•  j  jo 

+    "OI2  1 

3893 

6420 

73    994 

Groombridge  3893.. 

J 

77 

jy  j 
40  46  '22 

y  y 
1O"4 

4 

1-5357 

~**t 
-       -OOI5 

-    'OOI2 

16  26  397 

y 

10-4 

4 

•873 

•068 

+  -032 

3894 

6426 

53  2993 

Groombridge  3894.. 

6-1 

I 

40  55-88 

11-9 

5 

2-4618 

+       -0208 

+  -0024 

36  35  13-2 

11-9 

5 

•878 

•113 

-  -007 

3895 

6425 

64  1717 

Groombridge  3895.. 

6-8 

11 

41     2'O4 

12-8 

6 

2-1423 

+      '021  1 

+  -0004 

25  56  19-8 

12-8 

6 

•88  1 

•098 

+  -009 

3896 

6429 

So  3836 

Groombiidge  3896.. 

6-7 

22  41    12-62 

ii*8 

5 

+  2-5340 

+      *0ig8 

+    0009 

40     i     3'4 

u-8 

5 

-  18-886 

-    -117 

+  -164 

3897 

6428 

62  2115 

Groombridge  3897.. 

6-2 

41  36-09 

12*9 

4 

2-2294 

*022I 

+  -0023 

28    3  39'3 

12-9 

4 

•898 

•IOI 

+  -063 

3898 

3018 

3827* 

41  4623 

1  4  Lacertie 

5-8 

I 

41  48-82 

8*8 

6 

2-6828 

•Ol62 

+   "0024 

4Q      2    SO  'U 

8-8 

6 

"QO4 

"123 

+    "O2I 

3899 

6433 

54  2867 

Groombridge  3899.. 

7*2* 

I 

41   56-14 

I3-9 

3 

2-4597 

•0213 

+    "OO22 

*ty       •    jy  y 

36    9  18-6 

13-9 

3 

y  *t 

-907 

j 
•112 

+    "042 

3900 

3824* 

55  2820 

Groombridge  3900.. 

5-6 

11 

41  57-55 

9'4 

7 

2-4356 

•0215 

+    '0104 

35    6    8-6 

9-4 

7 

•908 

•III 

-    -027 

3901 

6434 

49  3954 

Groombridge  3901.. 

6-4 

22  42     2-49 

15*9 

5 

+    2*5455 

+       "0198 

+    '0031 

4°  19  35'4 

15-9 

5 

-  18-911 

-    -116 

+    -017 

3902 

6421 

79    75° 

Groombridge  3902.. 

7'1      II 

42  1  1  -66 

12-6 

9 

0*6830 

-       -0848 

+    -0140 

10  33  46-8 

I3H 

10 

•915 

•025 

-    -012 

39°3 

6438 

44  4251 

Groombridge  3903.. 

8-0* 

I 

42  23*76 

13-8 

2 

2-6430 

+      -0175 

-    -0019 

46    3  567 

13-8 

2 

•921 

'120 

-      '001 

3904 

3825* 

67  1468 

Groombiidge  3904.. 

6-4 

II 

42  34*00 

12-8 

6 

i  "9975 

•0186 

+    -O22O 

22   26    12"O 

12-8 

6 

•926 

•089 

-  -091 

3905 

3022 

6437 

65  1814 

32  Cephei  ...     .     t 

V7 

JJ 

42  -;6*7Q 

6-9 

8 

2*1  160 

"O2I4 

-    "0109 

24  47   47  "8 

7  "2 

14 

'Q37 

*OQ4 

4-    '117 

3906 

6442 

45  4°74 

Groombridge  3906.. 

j  i 
7'3 

I 

t~  j"  /  y 

22  43  29-29 

**  y 
lo-S 

5 

+    2*6215 

+       -0186 

-    '0004 

*-*t  HI    I/  ** 

44  16    9-5 

10-8 

5 

yjt 

—  18*952 

y^ 

'      -  JI 
+    -039 

3907 

3023 

6443 

42  4521 

1  5  Lacertae 

V2 

[J 

A?  2Q"?7 

7'Q 

4 

2*6722 

•OI7I 

+    -0088 

47  41  40*2 

7*Q 

c 

.   „ 

"1  2O 

-    '008 

3908 

6446 

39  4953 

Groombridge  3908.. 

J 

7-3* 

T-J     y  ji 

4342-32 

/    y 

11-9 

"t 
2 

27138 

•0157 

-     '0029* 

50  44  29-0 

/   y 

1  1  -9 

J 

2 

•958 

•121 

-    -OI5' 

3909 

6447 

43  4325 

Groombridge  3909  . 

8*3* 

43  56-06 

14*8 

3 

2*6606 

'0176 

+  "oooi 

46  43  1  1  -2 

14-8 

3 

•965 

•118 

•000 

3910 

3028 

2i49t 

60  2450 

Bradley  3028  

5'8 

JJ 

43  59*57 

9*8 

5 

2  '2954 

•023! 

+  '0127 

29  18  40-3 

9'8 

5 

•967 

"IOI 

-    *O17 

39" 

6444 

62   2121 

Groombridge  3911.. 

6-8 

22  44  16*38 

12*9 

4 

+      2*2563 

+       -0232 

-  '0006 

28     i  54-2 

4 

-  18-975 

-    '099 

"J/ 

3912 

6452 

45  4o?i> 

Groombridge  3912.. 

6-8 

II 

4426-17 

10*8 

5 

2*6297 

•0188 

-  "0005 

44  27  29-8 

10-8 

5 

'979 

•116 

+    -006 

3913 

6450 

49  3959 

Groombridge  3913.. 

7'4 

44  28*06 

15-9 

5 

2*5608 

•Q2O4 

-  "0004 

40  18    47 

15-9 

5 

•980 

•113 

+    "031 

3914 

6454 

39  4957 

Groombridge  3914.. 

6-2 

I 

443--S5 

11-9 

6 

2*7l88 

•0158 

-  -oooi 

50  50  23-2 

11-9 

6 

•982 

•i  20 

•ooo 

3915 

6453 

49  3962 

Groombridge  3915.. 

6-4 

I 

.  44  40-31 

11-8 

5 

2-5673 

•0203 

+  -0027 

40  35  40-9 

ii-S 

5 

•986 

'"3 

+    -QIO 

3916 

6456 

39  495s 

Groombridge  3916.. 

8*0* 

22  44  44-74 

11*9 

i 

+      27I77 

+       -0159 

+  -0037 

50  40  22-4 

11-9 

i 

-  18*988 

-   -i  20 

+    -007 

3917 

6457 

39  4959 

Groombridge  3917.. 

8*4* 

44  52*82 

11-9 

i 

2*7I90 

•0159 

-  -0041 

50  44  25-1 

11-9 

i 

18-992 

*I2O 

+  -008* 

39i8 

3836* 

43  433' 

Groombridge  3918.. 

5'6 

I 

45  ii"59 

13-8 

6 

2*6607 

•0179 

-  -0017 

46  15  31-0 

13-8 

6 

19-000 

•116 

+  -008 

3919 

6464 

39  4964 

Groombridge  3919.. 

5-8 

45  25-48 

11-9 

4 

2-72O2 

•Ol6o 

+  -0105 

50   38      2-0 

11-9 

4 

•007 

•119 

-   -051 

3920 

6463 

47  3962 

Groombridge  3920.. 

8-5* 

45  29-70 

ii-S 

2 

2-6037 

•0.98 

+  -0017 

42    26      7'8 

11-8 

2              -OO9 

•113 

-    "OIO 

3904.  This  star  is  a  close  double,  and  forms  the  pair  2.  2947  :  components  7-2  aud  7-2.     It  has  been  assumed  that  Groombridge  observed  the  mean. 

KUO.M    OliSKKVATION'S   MADE   BY   STEPHEN   GROOMBK1DGE   AT    BLACKHEATII,    1806   TO    1816. 
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,     "ws      1          "cy 

c 

No. 

SJ    W* 
£    *•"- 

a  " 
<  £ 

o  * 

).  in  Greenwi 
Catalogue. 

Zone 
and 
Xo.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

I*  of  Sjwctru 

Mean  E.A. 
iSlO'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0 

Annual 
Proper 
Motion. 

te« 

h 

£ 

O 

h    m    s 

6 

, 

, 

0           /        /' 

„ 

H 

„ 

3921 

6469 

•48  3879 

Groombridge  3921.. 

8-1* 

224645-23 

I3-9 

3 

+       2-5967 

+     -0203 

+  -0073 

41  32  io-o 

I3-9 

3 

-  19-044 

-      'Ill 

+   '020 

3922 

6455 

79    756 

Groombridge  3922.. 

7'3 

ii 

47  11-27 

12-1 

IO 

0-847I 

-     -0687 

+  -0085 

10  38  21  '3 

12-8 

12 

•056 

•O3O 

+  '018 

3923 

6472 

43  434' 

Groombridge  3923.. 

6-8 

47  14-83 

14-8 

5 

2*778 

+    '0181 

+  -0007 

46  42    8'i 

14-8 

5 

•058 

•114 

+    '012 

3924 

6470 

57  2640 

Groombridge  3924.. 

8-5' 

47  18-43 

12-8 

2 

2  '.1  -'  }<) 

+     -0238 

+  -0045* 

32  48    17 

12-8 

2 

•059 

•IO2 

-  -005 

3925 

6471 

5'  3503 

Groombridge  3925.. 

7-8' 

47  19-60 

13-8 

3 

2  "  t)44o 

+    -0218 

+  -ooii 

38  23  16-0 

13-8 

3 

•060 

•108 

+  '024 

3926 

3034 

6473 

40  4949 

57 

i 

22  47  44'CO 

9  '2 

6 

+    '0170 

+  '0009 

4Q   24   28*8 

9*2 

6 

—  19-071 

-    '115 

-  '007 

jy 

3927 

6474 

42  4545 

Groombridge  3927  .. 

8-2' 

*t/     ^T    Jv 

15-0 

2 

2-6983 

+    -0177 

-  -0042 

.(     /       —  .(       4.U    V* 

48    o    2*6 

15-0 

2 

•074 

J 

-  -114 

W  f 

-  -013 

3928 

3038 

6451 

82     703 

Bradley  3038  

5'° 

ii 

47  ^VQS 

7-6 

•? 

O  "O7  1  2 

-      'IQ2Q 

+  '0118 

7    11    1  7  'O 

7"? 

6 

•075 

+  '005 

—    "O4Q 

3929 

6475 

49  399' 

Groombridge  3929  . 

8-3* 

^l     JJ    7J 

48    3''  5 

/    v  . 

15-9 

j 
4 

2-5869 

+      '0211 

+  -0029 

/    j  *    *  /  " 

40  28  16-8 

/   j 
I5-9 

4 

/  J 

-079 

•*"*  J 

-  -109 

W*T7 

-  -014 

3930 

3845* 

48  3887 

Groombridge  3930  .. 

4'9 

ii 

48    7-94 

13-9 

6 

2'6on 

+      -O2O8 

-    0003 

41  16  41-3 

I3-9 

6 

•082 

•109 

+  "027 

393' 

6476 

57  2644 

Groombridge  393  1  .. 

7-o 

i 

22  48  l6'2I 

I2'8 

5 

+   2-4324 

+      '0242 

+  -0041 

32  48  59-6 

12-8 

5 

-  19-085 

-   -101 

+   'OO2 

3932 

3933 

3847* 

47  3985 

Groorabridge  3933  .. 

5-3* 

T 

4842-28 

1  1  -8 

6 

2-6216 

•O203 

+  -0034 

42  19  42-3 

n-8 

6 

•097 

•109 

+    '028 

3934 

6481 

42  4548 

Groombridge  3934  .. 

6'9 

48  48-22 

14-9 

4 

2-7030 

•0178 

+  -0043 

48    o    37 

14-9 

4 

'100 

'112 

-    'OIO 

3935 

6483 

38  4933 

PiazziXXII.  260... 

77* 

48  50-98 

14-9 

5 

27475 

•0161 

+  -0064 

51  37  28-1 

14-9 

5 

•101 

•114 

+  -004 

3936 

3849* 

38  4904 

PiitzziXXII.  261.... 

6-4* 

I 

22  48  55  '60 

14-9 

5 

+  2-7488 

+      -Ol6o 

-  -0013 

51  42  17-0 

14-9 

5 

-  19-103 

-     -114 

+    'OI2 

3937  i 

6482 

59  2607 

Groombridge  3937  .. 

7'i 

I 

49  15-85 

9'9 

4 

2-3962 

•0248 

+  -0018 

31     3    6-2 

9'9 

4 

•112 

•098 

+    '007 

3938 

6487 

49  4004 

Groombridge  3938  .  . 

S'2* 

501576 

13-9 

3 

2-6128 

+      -0213 

+  -0026 

4i    9  43'S 

I3-9 

3 

•138 

•106 

-    'COS 

3939 

6488 

49  4003 

Groombridge  3939  .. 

7'9* 

50  17-46 

11-9 

4 

2-5989 

•0217 

+  -0006 

40  18  57-4 

11-9 

4 

•139 

•105 

+    '024 

3940 

6490 

5>  35'4 

Groombridge  3940  .. 

6-4' 

I 

50  58-65 

13-8 

5 

2-5698 

•0226 

-  -0060 

38  21  46-1 

13-8 

5 

•'57 

•103 

-    -013 

3941 

6491 

51  35'5 

PiazziXXII.  276... 

6-9 

I 

22  50  59-09 

14-8 

5 

+  2-5761 

+      -0225 

+  '0017 

38  42  43-6 

14-8 

5 

-  I9-I57 

-   -103 

+   '029 

3942 

6480 

79    758 

Groombridge  3942  .. 

8'i* 

II 

SO  59-06 

15-8 

4 

0-9870 

•0544 

-  -0017 

10  46  23-9 

15-8 

4 

•158 

•034 

-    -004 

3943 

6493 

43  4362 

Groombridge  3943  .. 

S-o* 

51     6-23 

11-9 

2 

2-6937 

+      '0189 

-  -0051 

46  23     1-5 

11-9 

2 

•160 

•108 

+   -049 

3944 

6489 

62  2147 

Groombridge  3944  .  . 

7-6* 

51   I2-67 

15-9 

6 

2-3256 

•0263 

+  -0046 

27  56  18-5 

15-9 

5 

-!63 

•092 

+  -ooi 

3945 

6492 

59  2615 

Groombridge  3945  .. 

6-5 

I 

51  24-39 

9-9 

6 

2-4198 

•0256 

-  '0004 

31    12      4-9 

9'9 

6 

•168 

•096 

+  -005 

3946 

«6it 

72  1079 

GroombriJge  3946  .. 

6-6 

11 

22  51  53-O3 

10-4 

6 

•(-    1-8567 

+      -0172 

-  -0047 

17  52  49-3 

10*4 

6 

-  19-180 

-   -071 

+  -045 

3947 

6497 

44  4302 

Groombridge  3947  .. 

6-4 

I 

51   59^3 

II  -3 

5 

2-6887 

•0194 

+  -0018 

45  38  33'5 

n-8 

5 

•183 

•107 

-  -ooi 

394« 

6499 

49  4015 

Groombridge  3948  .. 

8-2* 

52  18-42 

I3-9 

3 

2-6241 

•02l8 

+  -0038 

4i     3  39'2 

«3'9 

3 

•191 

•103 

+  -025 

3949 

6501 

50  3904 

Groombridge  3949  .. 

7-9' 

5223-90 

15-9 

3 

2-6077 

•O223 

+  -0035 

40    o  ii  o 

15-9 

3 

•194 

•102 

+  -005 

395° 

6502 

54  2895 

Groombridge  3950  .. 

8-6* 

52  35-00 

14-9 

3 

2-5336 

•0242 

-  -0014 

35  48  28-2 

14-9 

3 

•198 

•099 

-  -02  1 

395' 

6503 

43  437" 

Groombridge  395  1  .  . 

7'3 

22  523774 

13-8 

6 

+  27074 

+      -0190 

-  -0018 

46  49  11-4 

13-8 

6 

-•9-199 

-    -106 

-  -008 

3952 

6505 

44  43°7 

GroombriJge  3952  .. 

77* 

52  58-41 

n-8 

3 

2-6923 

•0197 

+  -0007 

45  3°  327 

ii-8 

3 

•208 

•105 

-  -006 

3953 

6504 

54  2897 

Groombridge  3953  .. 

8-6» 

52  59-84 

14-9 

2 

2-5413        -0242 

4-   -0036 

36    2  20-3 

14-9 

2 

•209 

•099 

+  -017 

3954 

3043 

6507 

41  4664 

I  Andromedx...     o 

3'5 

I 

53  12-23 

6-8 

6 

27333 

•oiSi 

+    -OO2O 

48  41  32-0 

9'9 

28 

•214 

•106 

+  -038 

3955 

6506 

43  4374 

Groombridge  3955  .. 

8-3* 

53  I3-37 

14-8 

2 

27114 

•0191 

+    -OOO9 

46  53  27-1 

14-8 

2 

•214 

•105 

+  -019 

3956 

6508 

5°  39" 

Groombridge  3956  .. 

7'4 

;  22  53  27  78 

15-9 

5 

+    2-6176 

+     -0224 

-    -OOO7 

40   IO   10-2 

15-9 

5 

-  19-220 

-     'IOI 

-  -013 

3957 

6511 

43  4375 

Groombridge  3957  .. 

6-5 

5333-15 

11-9 

5 

2-7075 

•0193 

+    '00l8 

46  26  44'I 

11-9 

5 

•223 

•105 

+    'O22 

3958 

3045 

6514 

41  4665 

2  Audromedae  

5"i 

I 

53  52-95 

9'4 

8 

2-7316 

•0184 

+    -0057 

48    15   42-5 

9'4 

7 

•231 

•105    +  -oil 

3959 

6509 

59  2625 

Groombridge  3959  .. 

7'5 

53  53'8i 

12-8 

4 

2-4335 

•0268 

+    -0007 

30  49  207 

I2'8 

4 

•231 

•093      H-    -005 

3960 

6510 

62  2157 

Groombridge  3960  .  . 

7'3 

54    1-12 

13-4 

IO 

2-3486 

•0276 

+   'OOI2 

27  43  36-7 

I3-9 

IO 

•234 

•089      +    'OH 

3932.  This  No.  is  left  blank,  see  Ledger. 
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CATALOGUE  OF  CIKCUMPOLAR  STARS  FOR  1810-0, 


No. 

"E  -A 

£  in 

•-  "3 

h^  rZ 

).  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

pe  of  Spectrum.  1 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
.Motion. 

t*H  J-"-* 

* 

H 

O 

h     m        8 

8 

8 

a 

O           lit 

,, 

,, 

,, 

3961 

6516 

43  4378 

Groombridge  3961  .. 

6-3 

I 

2254     5-48 

14-8 

5 

+        27168 

+        'Oigi 

-  -0008 

46  57  39-5 

14*8 

5 

-  19-236 

-    -104 

+  -017 

3962 

6515 

53  3059 

Groombridge  3962  .  . 

77 

54    674 

13-8 

4 

2-57I6 

•O24O 

+  -0031 

37  12  42-0 

13-8 

4 

•237 

•098 

-   "029 

3963 

6518 

52  3357 

Groombridge  3963  .  . 

8-0* 

54  3°"36 

I4-9 

3 

2-5846 

•0239 

+  -0014 

37  46  27-3 

14-9 

3 

•246 

-098 

+    "OOI 

3964 

6517 

59  2629 

Groombridge  3964  .  . 

6-9 

I 

54  34-76 

10-9 

6 

2-4484 

•0268 

+  '0015 

31    10      2'I 

I  I  '2 

7 

•248 

•092 

+  -018 

3965 

6520 

54  2900 

Groombridge  3965  .. 

6-3 

I 

54  34-82 

14-9 

5 

2^486 

•0249 

+  -0008 

35  47    4'i 

14*9 

5 

•248 

•09? 

•013 

3966 

6522 

58  2533 

Groombridge  3966  .  . 

7-6- 

I 

22544572 

12-9 

3 

+        2-456I 

+        -0268 

+    "OOIO 

31  24  52*9 

,2-9 

3 

-  19-253 

-    -092 

+  -013* 

3967 

6521 

63  1917 

Groombridge  3967  .. 

8-2 

54  54-40 

I  I'D 

4 

2-3294 

•0280 

-  -0031 

26  48  35*5 

1  1*0 

4 

•256 

•087 

-  '004 

3968 

6524 

62  2160 

Groombridge  3968  .. 

7-0 

55    5-03 

13'4 

10 

23585 

•028O 

+  "0059 

27  40  48*3 

13-6 

II 

•261 

•088 

-  '004 

3969 

6528 

52  336o 

Groombridge  3969  .. 

77 

55  10-78 

14-9 

4 

+        2-5885 

+        '0241 

+  -0007 

37  43    8*0 

14*9 

3 

•263 

-    "097 

-   -007 

3970 

3058 

6495 

83    640 

Bradley  3058  

5'o 

II 

55  29-13 

77 

4 

-        O-I059 

-        "2620 

+  -0481 

6  40  15-2 

7-6 

6 

•270 

+   "013 

-  -017 

397i 

6529 

59  2631 

Groombridge  397  1  .. 

7-0* 

I 

22  55  34-14 

12-8 

S 

+        2-4429 

+        -0274 

+  -0029 

30  34  32-9 

12*8 

5 

-  19-272 

-    -091 

+  -006 

"5072 

•5052 

6530 

49  4028 

3  Andromedae  .... 

4-8* 

II 

55  41*26 

9-9 

5 

2*6446 

+        -O224 

+    *OI47 

_jj      . 

q-q 

•27  c 

"oqq 

—  "169 

jy/ 

3973 

6512 

79    759 

Groombridge  3973  .. 

7'3 

II 

55  44-83 

15-8 

5 

I-I085 

•0430 

t/ 
+    -0164 

10  40  36*7 

y  y 
I5-8 

5 

/  j 

•277 

•036 

-  '039 

3974 

6535 

58  2540 

Groombridge  3974  .. 

8-4* 

56  15-98 

12-8 

2 

2-467I 

+        -0274 

+    '0042 

3'  17  437 

12-8 

2 

•289 

•091 

+    'OH 

3975 

3054 

6533 

66  1575 

Bradley  3054  

5'6 

II 

56  21  -08 

10-8 

6 

2-2402 

+        -0288 

+    "0031 

23   48   48*0 

10-8 

6 

*2Q  I 

•08  1 

—    *O22 

jyi  J 

3976 

6537 

62  2163 

Groombridge  3976  .. 

7-9* 

22  56  26-20 

16-0 

5 

+         23715 

+        -0287 

-    -0004 

"j   t"   t"  y 

27  37  3i-9 

16-0 

5 

**y- 

-  19-293 

-    -086 

•ooo 

3977 

6538 

62  2165 

Groombridge  3977  .  . 

6-8 

56  54-65 

15-9 

6 

2-38IO 

•0288 

+   *OO27 

27  47     2*6 

15-9 

6 

•305 

•086 

-    '038 

3978 

6541 

43  4388 

Groombiidge3978.. 

8-1* 

57    4-27 

14-8 

3 

27345 

•0196 

-    -OOI4 

47     8  17-0 

14-8 

3 

•308 

*IOO 

+    -024 

3979 

6540 

63  1925 

Groombridge  3979  .. 

7-6 

57  13-18 

II'O 

4 

2-3588 

+        -0292 

+  -oooi 

26  55  56-3 

II'O 

4 

•312 

•085 

+    -O2O 

398o 

3067 

6532 

79    761 

Bradley  3067  

6-7 

I 

57  53  95 

15-9 

4 

I-090: 

-        -0466 

+  -0217 

10  14  29-0 

15*9 

4 

•328 

•034 

-     -031 

398i 

6545 

63  1928 

Groomteidge  3981  .. 

7-2* 

22  5821-58 

10-9 

4 

+        2*3652 

+       -O299 

+  -0019 

26  43  46-5 

10-9 

4 

-  19-339 

-  -083 

-  -006 

3982 

6546 

62  2170 

Groombridge  3982  .. 

7'5 

I 

5827-55 

I5-9 

5 

2-3984 

•0296 

+  -0027 

27  48  43-1 

15*9 

5 

•341 

•085 

-  -ooi 

3983 

6542 

74  tool 

Groombridge  3983  .  . 

8-5t 

58  30-94 

13-8 

4 

J'7933 

•0167 

+  -0090 

15  30  21*4 

13-8 

5 

•342 

•06  1 

+  -030 

1984 

1061 

1879* 

•;8  2*j4'i 

i  Cassiopeia}     .   . 

4-8 

I 

58  37-14 

9-8 

j 

2  '4959 

•O282 

+    "OO2I 

31  36  19-8 

9*8 

7 

•74.C 

•088 

-   *OO7 

jy^t 

j**"' 

•!o6o 

j  i  y 

45  4147 

Bradley  3060 

i^  t-» 

I 

S8  37-82 

1  1  -9 

5 

2-7166 

'O2OQ 

+    "0025 

44  57  25*1 

11*9 

5 

JT-  J 

'•2AC 

"097 

+  '016 

3986 

JW 

6549 

S2  3371 

Groombridge  3986  .  . 

O'T. 

11 

22  58  46*96 

n-8 

5 

+    2-6226 

"7 
+          -0247 

+    *0028 

38    12    33-2 

ii  -8 

5 

J^J 

-  19-348 

-  -093 

+  "005 

3987 

6552 

39  5008 

Groombridge  3987.. 

7-5 

58  54-23 

13-9 

4 

27881 

•0176 

+    '0049 

51   13  49*6 

I3'9 

4 

•351 

•099 

-    *OOI 

og 

106"*, 

1882* 

4C    4.140 

r-6 

II 

•;8  *;q-Q4 

q-q 

5 

2*7147 

'O2  I  I 

-    "0026 

44  38  13-1 

99 

5 

•«•« 

•096 

-f    *O47 

3989 

J        J 

3064 

,•)«-"-" 

6553 

TJ      "I*1      T*7 

48  3944 

5  Andromedfe  

"> 

57 

II 

j     jy  y^ 
59    9'49 

y  y 

8-8 

6 

2-6777 

•0228 

+  -0147 

41  44  13*8 

8-8 

6 

•356 

•094 

"t/ 
-    -132 

3990 

6551 

58  2546 

Groombridge  3990.. 

6-3 

I 

59  i  no 

12-8 

5 

2-4941 

•0284 

+    -0012 

31  17  53*6 

12-8 

5 

•358 

•087 

+  -oio 

3991 

6555 

43  4399 

Groombridge  3991.. 

6-4 

I 

225927-73 

11-9 

6 

+  27393 

+       -0202 

+    '0035 

46  27  51*3 

11*9 

6 

-19-364 

-   -096 

+  -014 

3992 

6558 

38  4939 

Groombridge  3992.. 

7'5 

225951-71 

14-0 

4 

2*7986 

•0174 

—    "0049 

51  5i  30-4 

14*0 

4 

'373 

•098 

+  -023 

3993 

65S6 

62  2171 

Groombridge  3993.. 

6-2 

I 

23    o    5-14 

15-0 

3 

2*4040 

•0304 

+  -oooi 

27  23  35-5 

15*0 

3 

•378 

•082 

-  -008 

3994 

2I72t 

63  i'93i 

Groombridge  3994.. 

6-4 

II 

o  17-39 

10-8 

6 

2-3891 

•0307 

-  '0017 

26  48  15-3 

10  8 

6 

•383 

•08  1 

-  -006 

3995 

6554 

74  1002 

Piazzi  XXIII.  i  

6-8 

I 

o  24-65 

13-8 

4 

i  8267 

•0193 

+    "OIOO 

15  26  40-6 

13-8 

4 

•385 

•060 

-    "OOI 

3996 

6560 

48  395° 

Groombridge  3996.. 

6-5 

I 

23    042-64 

11-8 

5 

+  2-6825 

+       -0237 

+  -oooi 

41    22   37-5 

ii  -8 

5 

-  19-392 

-  -092 

-  -003 

3997 

6563 

38  4945 

Groombridge  3997.. 

6-5 

I 

o  57-03 

13-9 

5 

2*8005 

•0178 

+    *OOI2 

51  33  32'° 

13-9 

5 

•398 

•096 

+  -009 

3998 

3071 

6565 

5s  2552 

2  Cassiopeife  

57 

I 

I  38-98 

9-8 

7 

2-5255 

'0291 

—    "0015 

31  41  46-1 

9-8 

7         -413 

•084 

-  -014 

1QQQ 

1O7O 

6-;72 

42   4*-Q2 

6  Andromedse 

•••8 

I 

I  42-10 

10-9 

12 

2*7624 

•O2OO 

-    'Ol8o 

47  28  28-8 

10-9 

12              '414 

•093 

+  -192 

jyyy 
4000 

J     / 

6569 

*t~    *rjy~ 

;58  2553 

Groombridge  4000.. 

j 
8-5* 

I  44-54 

9-8 

I 

2*5272 

"0292 

+   -OOI7* 

31  44  26*3 

9-8 

ii       -414 

•084 

-  -017 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GKOOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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No. 

mS 

'•I 

in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAK'S  NAME. 

o 

"  of  Spectrum.  1 

Mean  K.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810-0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Vaila- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

fcCS 

o 

s 

o 

b    m    • 

8 

i 

B 

O           III 

tt 

„ 

„ 

4001 

6567 

62  2179 

Groombridge  4001.. 

8-3* 

23    i  477° 

15-0 

2 

+      2  *42OO 

+    -0314 

+    -0024* 

27    17   50-5 

15-0 

2 

-  19-416 

-   -080 

+  -029 

4002 

3074 

6561 

74  1006 

33  Cephei  ,....*• 

4-6 

II 

i  53-22 

9'o 

7 

I  '8727 

•O22I 

+     '0036 

15  38  18*8 

9'9 

12 

•419 

•060 

+  -029 

4003 

6573 

42  4594 

Groombridge  4003.. 

7'3 

JJ 

2  1273 

io'6 

7 

*      "/  **••*/ 

2-7640 

•0202 

-     -OOI7 

47  22  217 

10  6 

7 

•426 

•092 

+  -027 

4004 

6574 

41  4704 

Groombridge  4004.. 

7-9* 

2  ig-IO 

11-9 

3 

27831 

•0192 

-     -0044 

49    9  14-8 

11-9 

3 

•428 

•093 

-  -016 

4005 

2174* 

66  1587 

Groombridge  4005.. 

6*7 

I 

2  28-21 

10-8 

6 

2-3I73 

•0325 

+     '0063 

23  47  i6'i 

10-8 

6 

•43" 

•076 

-  -018 

4006 

6576 

52  3383 

Groombridge  4006.. 

7'. 

II 

23     239-36 

12*9 

5 

+      2-6467 

+      -0259 

-    'OOOI 

37  58  i6'3 

12*9 

5 

-  19'435 

-   -087 

+  '013 

4007 

6577 

49  4065 

Groombridge  4007.. 

6*7 

248-59 

14*1 

8 

2-68II 

+      -0245 

+  -0061 

4°  '5  337 

14*1 

8 

'439 

•088 

-  -020 

4008 

6566 

79    768 

Groombridge  4008.. 

8-3* 

I 

3  19-27 

15*8 

5 

I  -2862 

•0257 

+  -0163 

10  23  29-1 

15-8 

5 

'449 

•038 

-  -oi  8 

4009 

6571 

79    769 

Groombridge  4009.. 

7-2 

I 

3  32-49 

15*8 

5 

i  "3°44 

-      '0238 

+  -0003 

10  27  28-4 

15-8 

5 

"454 

•038 

+  -025 

4010 

6580 

5i  3558 

Groombridge  4010.. 

7'5 

3  49'2i 

u-8 

4 

2*6674 

+      -0256 

+    'OOI2 

38  48    3'i 

n-8 

4 

•460 

•086 

+  '005 

4011 

3075 

3892* 

48  3964 

4-6 

I 

23    3  52-69 

7'9 

6 

+    27062 

+       'O2  1Q 

+  *oo8o 

41    37   47  '$ 

8'S 

20 

-  19-461 

-    -087 

-  -088 

4012 

6583 

39  5033 

Groombridge  4012.. 

7'4 

4    775 

12*8 

5 

2*8099 

jy 
•0184 

-f         v^^vyy 

+  -0079 

*T*      31      ^1     J 

Si    i  43'2 

J 

12*8 

5 

•467 

•091 

+  -017 

4013 

6582 

41  4714 

Groombridge  4013.. 

67 

4    7-98 

11-9 

5 

27901 

•0196 

-  -0005 

48  58    5-9 

11*9 

5 

•467 

•090 

+  "027 

4014 

6586 

45  41/5 

Groombridge  4014.. 

7-9* 

5  19-07 

I3-9 

4 

2-7539 

•0221 

+  -0070 

44  54  31'1 

I3-9 

4 

•492 

•087 

+  '007 

4015 

6590 

42  4608 

Groombridge  4015.. 

7'5 

533-11 

11*9 

3 

27809 

•0208 

+  "0029 

47  19  48-9 

11*9 

3 

•496 

•087 

+   091 

4016 

6589 

42  4607 

Groombridge  4016.. 

8-2* 

23    52979 

11*9 

2 

+    27829 

+      -O2O6 

+  -0052 

47  33  25-1 

11*9 

2 

-  19-495 

-   -087 

-  -007 

4017 

6588 

49  407" 

Groombridge  4017.. 

6-8* 

I 

535-62 

12*9 

5 

27017 

"0251 

+  -0045 

40  24  52*7 

12*9       5 

'497 

•084 

+  -014 

4018 

4019 

6592 

42  4615 

Groombridge  4019  . 

8-6* 

6  10-93 

12*0 

2 

2*7880 

•0207 

-  '0026 

47  43    8*1 

I2'0   ,       2 

•509 

•086 

•ooo 

4020 

6594 

45  4'79 

Groombridge  4020.. 

7-0 

I 

6  1379 

H'9 

5 

27548 

•0226 

-  -0007 

44  3°  29-5 

11-9       5 

•510 

•085 

+  -030 

4021 

6593 

74  ion 

Groomhridge  4021.. 

9-it 

23    7  14-23 

13-8 

3 

+     1-9924 

+      "0301 

+    -OO22 

IS  47  52-5 

13-8 

2 

-  I9'53i 

-    '058 

-  '02  1 

4022 

3085 

6598 

73  IO23 

Bradley  3085  

-VQ 

1 

7  U'6o 

Q-8 

6 

2*O72Q 

xmi 

+    "0132 

16  48  1  1  '2 

9'8 

6 

'544 

•060 

+  '005 

4023 

-5084 

6602 

52  3410 

Bradley  3084  

j  y 

c'7 

II 

i  j*r  vy 
8    4-91 

7 

1  1  -8 

rj 

*  VJ  *y 
2*68  1Q 

*O27t 

+    'OI24 

VI  48  •?2-g 

u-8 

5 

'547 

•080 

+  -250 

4024     3086 

2184+ 

70  1311 

Bradley  3086  

j  / 

c-6 

I 

*T  y 
8  21*46 

Q'O 
"  " 

j 
z 

WJy 
2'2566 

"•"/  J 
•Ol66 

1          va  —  ^ 

+   '0019 

Jl     tv     J       7 

20    8  49-3 

99 

6 

'553 

•065 

-  -ooi 

4025 

6604 

44  4368 

Groombridge  4025.. 

j  ** 
6*6 

I 

8  22-46 

12-8 

j 
6 

27SI2 

V*JW 

•0222 

+  *oo88 

45  52    5'2 

12*8 

6 

'553 

•082 

+  -077 

4026 

3089 

3908* 

48  3991 

8  Andromeda?  

5'' 

23    8  58-24 

8-9 

6 

+           27433 

+      -0247 

+  -0031 

42     i  16-4 

8-9 

6 

-19-565 

-    -080 

+  '003 

4027 

44  4373 

GroonibriJge  4027.. 

'3     I 

9   2-88 

12-8 

6 

27817 

•0224 

+  -0013 

45  32  47'8 

12*8 

6 

•566 

•08  1 

+  -027 

4028 

6611 

40  5043 

9  Andromedoe  

5-8      I 

924-15 

10*6 

6 

2-8l87 

•02O2 

-   -0004 

49  15  45'° 

10*6 

6 

'573 

•082 

+  -006 

4029 

6616 

44  4378 

Groombridge  4029.. 

6-4     I 

10    6-92 

12-8 

5 

279II 

•0224 

+  '0055 

45  54    1-2 

12-8 

4 

•587 

•080 

+  -005 

4030 

6615 

47  4107 

Groombridge  4030.. 

7'5 

10    9'n 

I2'O 

4 

2-7565 

•0246 

-  -0031 

42  32  27-3 

I2'O 

4 

•587 

•078 

+  '016 

4031 

6606 

78    825 

Groombridge  4031.. 

77 

I 

23  10  13-02 

13-8 

3 

+            I*69I7 

+      '0141 

+  "0006 

II  48  10-5 

I3'8 

3 

-  19-589 

-    -045 

-  tool 

4032 

6618 

52  3417 

Groombridgo  4032.. 

8-3* 

1O  21*21 

11-8 

3 

27005 

•0279 

+  -0057 

37  48  16-3 

u-8 

3 

•591 

•076 

+  -007 

4033 

6613 

74  1016 

Groombridge  4033.. 

6*4       I 

10  40*41 

13-8 

5 

2*0570 

•0348 

+  "0050 

15  44  15-2 

13-8 

5 

'597 

•056 

+  -009 

4°34 

6621 

38  4980 

Groombridge  4034.. 

7'5* 

10  40*20 

11-9 

4           2-8458 

•0189 

•oooo 

51  44  52-0 

11*9 

4 

'597 

•080 

+  -028 

4035 

3°93 

6620 

47  4110 

ii  Andromedse  

5*5     II 

10  40-81 

9'5 

6          27584 

•0248 

+    'OOII 

42  24  55-3 

9'5 

6 

'597 

•078 

-  -061 

4036 

3°94 

2193+ 

47  4'  14 

Bradley  3094  

6*4 

23  10  48-36 

I2'O 

6  +    2-7619 

+      '0246 

+  -0198 

42  39  30-8 

12-0 

6 

-  19-599 

-    -077 

-  -02  1 

4037 

3°95 

6622 

41  4752 

10  Andromedse.... 

5'9 

10  51-46 

10-8 

6         2*8233 

•O2O6 

+  -0039 

48  57  37-9 

10-8 

6 

•600 

•079 

-  -009 

4038 

3°97 

6619 

67  1514 

34  C'ephei  o 

4'9 

II 

10  52-64 

7-1 

9         2-3985 

•0383 

+  -0094 

22  55  35'9 

8-8 

48 

•601 

•066 

-  -006 

4039 

6623 

40  5049 

Piazzi  XXIII.  54.  .. 

7'2 

105988 

10-5 

3         2-8268 

"O2O4 

+    -OO22 

49  16  59-8 

10-5 

3 

•603 

•079 

+  '019 

4040 

0017     72  1096 

Groombridge  4040.. 

7'3 

11   1-50 

iro 

4         2-1630 

•°377 

-    -0139 

17  20  51-8 

ll'O 

6 

•603 

•059 

+  "°35 

4018.  This  No.  is  left  blank,  see  Ledger. 

4027.     The  proper  motion  has  been  derived  by  comparison  with  observations  made  at  Greenwich  in  the  year  1900. 
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CATALOGUE  OF  CIRCUMPOIAK  KTAUS  FOR  1810-0, 


No. 

£  «n 

S  "_ 

No.  in  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAB'S  NAME. 

Magnitude. 

Type  of  Spectrum.  I 

Mean  R.A. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proprr 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810*0. 

Annual 
Proper 
Motion. 

o 

h   n   • 

s 

8 

H 

0           1        // 

„ 

„ 

4041 

6625 

60  2521 

3roombridge  4041.. 

67 

I 

23  ii  43-27 

14*8 

4 

+     2-5845 

+        ^341 

-      -0004 

29  53  20*1 

14-8 

4 

-  19*616    -    '070 

*ooo 

4042 

6628 

57  2723 

Sroombridge  4042.. 

8-4* 

ii  53  '59 

14-9 

2 

2-6341 

•0322 

+     '0069 

S2  3i  I9'9 

14-9 

2 

•620         -072 

+  *oo8 

4°43 

6630 

59  2701 

Groombridge  4043.. 

6-7 

I 

ii  5973 

11*0 

4 

2-6039 

•0336 

-      -0015* 

3°  45  487 

II*O 

4 

•622         "071 

+  -025 

4044 

6632 

57  2724 

Groombridge  4044.. 

8-2* 

12     676 

14-9 

2 

2-6400 

•O322 

-    -0001 

32  45  42-6 

14*9 

2 

•624         -072 

-    *02I 

4045 

6633 

60  2522 

jroombridge  4045.. 

8'4* 

12  25-98 

14-8 

2 

2-5907 

•0344 

-  -0004 

29  50  42*2 

14*8 

2 

•629 

•069 

-   '024 

4046 

6637 

54  2961 

Groombridge  4046.. 

8'3* 

23  13     2'06 

I3'9 

3 

+     2-6995 

+        '0297 

+  -ooio 

36  13  25-0 

13-9 

3 

-  19-640 

-    '072 

+    *OI9 

4047 

6634 

78    826 

Groombridge  4047.. 

77* 

13  25-08 

13-6 

5 

I  -8058 

•0240 

+   -0744 

12      2    23-4 

13-6 

5 

•647 

•045 

-    '°95 

4048 

6638 

53  3148 

Groombridge  4048.. 

87* 

13  44'46 

ii-8 

2 

27143 

•0295 

+    'OO2I 

36  55  59'4 

1  1  -8 

2 

•653 

•071 

+    P02O 

4049 

6641 

53  3H9 

Groombridge  4049.. 

8-3* 

14     0*63 

11*9 

3 

27148 

•0296 

-    'O0l6 

36  49    4-8 

11-9 

3 

•657 

•071 

-    *005 

4050 

3110 

6640 

59  2710 

Bradley  3110  

5'9 

II 

14     6*90 

10*9 

6 

2*6268 

•°344 

+  -oooi 

30  54  24-8 

10-9 

6 

•659 

•068 

+  '015 

4051 

6642 

53  3151 

Groombridge  4051.. 

6-8 

I 

23  14  5472 

n*8 

4 

+     27243 

+        '0296 

+  -0070 

37    °  36-7 

-:-8 

4 

-  I9-673 

-    -069 

+    *O22 

4052 

6644 

40  5065 

Groombridge  4052.. 

6-5 

15     4'II 

11*9 

6 

2*8480 

•02  1  o 

-    'OOOI 

49  25  43-5 

11*9 

6 

•676 

•072 

+    'OOI 

4053 

6647 

40  5068 

Groombridge  4053.. 

6-5 

I 

15  2878 

11-9 

5 

2-8538 

•0207 

•oooo 

49  55  44-o 

11*9 

5 

•683 

•072 

+  '016 

4054 

4°55 

3112 

393°* 
6646 

56  2999 
54  2968 

Bradley  3112  

6-8 
8-6* 

II 

15  32'01 
15  34^7 

9-9 
14*0 

6 

2 

2-6816 
27145 

•0326 

•0307 

+  -0037 

+  '0042 

33  30  22-7 
35  5i  25-2 

9-9 
14  'o 

6 

2 

•684 
•684 

•067 
•068 

+    *OIO 

-  -005 

Groombridge  4055.. 

4056 

6645 

64  1799 

Groombridge  4056.. 

7'4 

I 

23  15  40-62 

12*8 

4 

+    2-5370 

+  -0395 

+  -0084 

25  41  5°-i 

12*8 

5 

-  19*686 

-    -063 

+  '019 

4°57 

6648 

54  2969 

3roombridge  4057.. 

7-6 

16  13-32 

13-6 

6 

27209 

•0309 

-  -0015 

35  57  23-0 

13*6 

6 

•695 

•067 

+  -015 

4058 

4059 
4060 

3115 

6649 
6651 
6653 

55  2956 
61  2444 
S2  3440 

Groombridge  4058.. 
4  Cassiopeia  

5'i 
7-0- 

16  15-48 
16  26-91 
16  48-43 

IO-2 

7'9 

1  1  -8 

6 
6 
4 

27077 
2*6107 
27510 

•0318 
•0371 
•0293 

-    'OOIO 

+  -0031 

—  -0050 

34  56  12-2 
28  45  32-5 
38    3  46-5 

IO*2 

8-2 
n-8 

6 

10 

4 

•696 

-699 
•705 

•066 
•063 
•067 

-  -023 

+  '016 
+  '004 

Groombridge  4060.. 

4061 

6655 

52  3444 

Groombridge  4061.. 

8-0" 

23  17  11-56 

11-9 

2 

•I-    27515 

-f   -0295 

+  -0024 

37  5i  537 

n  -9 

2 

-19711 

-    -066 

+  '023 

4062 

6656 

602539 

Groombridge  4062.. 

S-o* 

17  22  '8O 

14-8 

3 

2-6359 

•0366 

+  -0014 

29  36  31-2 

14*8 

3 

7M 

•063 

-  '014 

4063 

6658 

52  3446 

Piazzi  XXIII.  86.... 

7-0* 

17  3I-8l 

ii-8 

4 

27542 

•0296 

+  -0008 

37  52  31-8 

11*8 

4 

716 

•066 

+  '040 

4064 

6660 

60  2540 

Groombridge  4064.. 

6-6 

I 

17  51'23 

14*8 

5 

2*6467 

•0367 

+  '0007 

29  57  23-9 

14*8 

5 

722 

•062 

+  '014 

4065 
4066 

3118 

3939* 
6661 

42  4672 

54  2975 

13  Andromedfe.... 

5'5 

8-6* 

I 

17  5972 

23  18    574 

8*8 
14*0 

6 

2 

2*8526 
+     27372 

•0223 
+   -0313 

+  -0087 
-  '0003 

48    7  587 
36     4  12  6 

8*8 
14*0 

6 

2 

•724 
-  19726 

•067 
-     -064 

-  -007 
-  *oo6 

Groombridge  4066.. 

4067 
4068 
4069 

3121 

6662 
220  1  1 
6663 

54  2976 
69  I33i 
6?  1525 

Groombridge  4067.. 
Bradley  3121... 

7-6* 
6-8 
8*o» 

I 

18  21-58 
1821-99 
:8  44-69 

I3-9 

12*8 

13-8 

3 

5 

4 

2-7405 
2*4201 
2*5118 

•0313 
•0454 

•0435 

+  -0108 
+  -oiio 
+  -0007 

36  10  44-8 
2O  21    36-6 

23  10  40-7 

12*8 

13-8 

3 
5 
4 

•73° 
•730 
736 

•064 
•055 
•057 

-  *oi6 
-  '038 
-  -017 

Groombridge  4069.. 

4070 

6665 

64  1810 

Groombridge  4070.. 

7-0 

19    no 

12*9 

6 

2-5705 

•0416 

+  -0007 

25  25  10-5 

12*9 

6 

•740 

•058 

+  '090 

4071 
4072 

4073 
4074 

3125 

6666 

6671 
6667  \ 
6669  / 
6676 

69  1332 
52  3454 
73  1035 
45  4241 

Bradley  3125 

5-6 

7-2 
6-7 

I 

I 
I 

23  19  18  81 
19  59-51 
20  11-72 
20  22*89 

9*6 
12-9 

IO'O 

11-9 

5 
4 
4 

5 

+    2-4454 
27670 
2-3114 
2-8376 

+     "0460 

•0307 
•0488 
•0252 

+  -0217 
+  -0042 
+  -0126 
+  -0015 

20  41      3-4 

37  22  45-3 
16  55  35-6 
44  34  477 

9-5 

12-9 

I0'0 

11-9 

6 

4 
6 

5 

-  19*744 
755 
758 
761 

-    -°55 
•062 
•050 
•063 

+  '006 
-  -016 

-    *022 

+  -026 

Groombridge  4072.. 
Groombridge  4073.. 
Groombridge  4074. 

4075 

6677 

43  4471 

Groombridge  4075.. 

8-0* 

2043-55 

11-8 

2 

2-8591 

•0233 

-  -0028 

47    6  19-1 

11-8 

2 

766 

•063 

-  '007 

4076 

6680 

45  4243 

Groombridge  4076. 

8-4" 

23  21      5-76 

11*9 

2 

+    2-8418 

+    -0252 

+  -0057 

44  35    °'° 

11*9 

2 

-  19772 

-    '062 

-  *oi6 

4077 

6679 

57  2747 

Piazzi  XXIII.  100.. 

7-1 

21      9-15 

10-8 

4 

2-7168 

-0353 

+  -0004 

32  29  51-9 

10*8 

4 

'773 

•058 

*ooo 

4078 

6681 

57  2748 

Piazzi  XXIII.  101.. 

5'° 

I 

21    18*44 

9-8 

12 

27181 

•0355 

+  -0023 

32  29  51-5 

9'5 

9 

776 

•058    -  -009 

4079 
4080 

3131 

6682 
6678 

43  4475 
74  1022 

Groombridge  4079  . 
Bradley  3131. 

7-8* 
6'5 

I 

21  31*69 
21  3479 

11-9 
ii-o 

2 

4 

2*8632 
2*2835 

•0236 

•0509 

-   "0003 

-  -0049 

47    4  13-° 
15  49  10-5 

11*9 

11*0 

2 

4 

778 
"779 

•06  1     +  *ooS 
•047     +  *oio* 

4073.  This  star  is  a  close  double  and  forms  the  pair  2  3017  :  components  7'1  and  8  '2.     It  is  assumed  that  Groombridge  observed  the  mean. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1810. 
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No. 

No.  in  Auwers' 
Bradley,  1755. 

No.  in  Greenwich 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

5 
I 

GO 

O 

1 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Ob.s. 

Annual 
Precession 
1810*0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Ota. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

4081 
4082 

3128     6684 
i  6683 

38.  5023 
57  2752 

5'3 
8*6" 

II 

h     m    8 

23  a  i  58*53 
22   6-95 

9-8 
10-9 

6 
i 

8 

27272 

1 
+     -0205 

•0356 

a 
+     -O239 
+     -0007 

O           >         If 

51    48    22  ;3 

32  37  5'-2 

9-8 
10-9 

6 
i 

-  19784 
•786 

-   -061 
•057 

+  '091 
•ooo 

Groombridge  4082  .. 

4083 

1  6686 

43  4481 

Piazzi  XXIII.  no... 

7-i 

22  41-18 

11*9 

9 

2*86S7 

•0238 

-      -0030 

46  58  31*6 

11-9 

9 

795 

•059 

-  -007 

4084 

6688 

43  44S2 

Groombridge  4084  .. 

8*2' 

2251-45 

11-9 

2 

2-87I3 

•0237 

+    -OO22 

47  13  27-4 

11*9 

2 

'797 

•059 

+  -on 

4085 

6687 

45  4251 

Groombridge  4085  .  . 

8-2' 

2251-49 

13-8 

6 

2-8495 

•0258 

-    -0023 

44  IS  43'6 

13-8 

6 

'797 

•059 

+    *OI2 

4086 

6685 

77     908 

Groombridge  4086  .. 

7*0 

I 

23  23  32*31 

12-8 

5 

+       2*l642 

+     -0520 

+   -0035 

13    9  11*4 

12*8 

5 

-19-806 

-   -042 

+    '002 

4087 

6691 

52  3469 

Groombridge  4087  .  . 

7-0 

23  38-07 

12-9 

5 

2*7942 

•0317 

+    '0022 

37  21  41*2 

12*9 

5 

•808 

•056 

+  '005 

4088 

6690    64  1819 

Groombridgfl  4088  .  . 

6*6 

I 

23  42*6l 

lO'O 

6 

2  '6249 

•0444 

+    '0091 

25  18  32*8 

9*9 

5 

•809 

•052 

-    *OI2 

4089 

6692 

77    909 

Groombridge  4089  .  . 

7-1 

I 

24  29-23 

12-8 

5 

2-1928 

•0540 

+    -O2O5 

>3  13  43'' 

12*8 

5 

•819 

-041 

+  -ooi 

4090 

6697 

45  4262 

Groombri'lge  4090.. 

6*0 

24  40-68 

13-6 

7 

2*8612 

•0261 

-    -0008 

44  21  54*6 

13-6 

7 

•822 

•056 

+  -052 

4091 

6698 

43  4489 

Piazzi  XXIII.  121... 

6*9 

I 

232445-81 

11-9 

5 

+    2*8810  i  +     -0240 

+    '0030 

47    8  42*4 

11*9 

5 

-  19-823 

•056 

-  -Q31 

4092 

4093 
4094 

3«37 

6700 
6701 
6699 

53  3«93 

39  5H4 
73  1042 

Groombridge  4092  .. 
15  Andromeda:  

8-2* 

5'5 
8*ot 

I 

25  10-22 
2521-63 

2537*!! 

u-8 
9*0 
14*9 

i 
6 

4 

2*8022 
2*9068 
2*4098 

•0323 
•0215 
•0558 

+    -0055 
-     *OO22 
-    '0033 

36  58  52-1 
50  48  37-2 
16  49  21*5 

1  1  -8 
9-0 
14*9 

i 
6 

4 

•829 

•830 
•835 

•053 
•055 
•044 

—  "02  1 

+  -°35 
+  "014 

Groombridge  4094  .. 

4095 

6703 

46  4081 

GroombrMge  4095  .. 

8*o" 

25  41*60 

13-8 

3 

2-8659 

•0264 

-    -0059 

44  n   18*0 

13-8 

3 

•836 

•054 

+  "019 

4096 

6705 

5'  3-553 

Groombridge  4096  .. 

8*2* 

2326  15  56 

12-9 

2 

+   2*8258 

+     -0312 

+    -OO2O 

38  39  '7'0 

12*9 

2 

-  19-843 

-    -052 

-  -009 

4097 

6706 

5i  3655 

Groombridge  4097  .. 

7-0 

26  22-48 

12-9 

5 

2*8275 

•0311 

+    '0075 

38  45  34-8 

12-9 

5 

•844 

•052 

-•  -031 

4098 

6708 

53  3196 

Groombridge  4098  .. 

8-5" 

26  28-34 

n*8 

3 

2*8126 

•03:17 

+    -0053 

37      2      2*1 

n*8 

3 

•846 

•051 

-  -006 

4099 
4100 

4101 
4102 

3UO 
3H7 

6707 

6693 
6714 

66  1619 
70  1327 

86    344 
Si  3666 

Groombridge  4099  .  . 
Bradley  3140 

7'4 
6*1 

8-1* 

II 
I 

26  40*29 
26  49*11 

23  27  40*43 
27  50-69 

9*8 
10*0 

77 
12*9 

6 
5 

4 
i 

2*6265 

+    0*1966 
2*8381 

•0484 
+     -0542 

-     -3936 
+     -0314 

+    '0043 
+    '0020 

+    -0914 
-    'OOI6 

23  33  28-5 
19  24  27-2 

3  44  27-3 
38  45  53'4 

9-8 

IO'O 

77 
12*9 

6 
5 

6 
i 

•848 
•850 

-  19-861 
•863 

•047 
•045 

+   -006 
-    "049 

+  '005 
•ooo 

-  -013 

+  -024 

Bradley  3147  

Groombridge  4102  .. 

4103 

6712 

6?  1542 

Groombridge  4103  .. 

7'2 

I 

27  57-97 

9-8 

6 

2*6361 

•0498 

+    -0007 

23  12    3'i 

9*8 

6 

•864 

•045 

+  -009 

4104 

6713 

73  1043 

Groombridge  4104  .. 

8*9t 

28  12-38 

14-8 

2 

2*4709 

•0588 

-    'OII3 

17     7  48-1 

14*8 

2 

•867 

•041 

+  -045 

4105 

22,4t 

43  4508 

Groombridge  4105  .. 

5'9 

I 

28  16-73 

8*8 

4 

2*8966 

•0250 

+    -0035 

46  37  15*8 

8*8 

4 

•868 

•050 

+  -007 

4106 

3«43 

6717 

45  4283 

16  Aiidromedte  \ 

3'9 

II 

2328  18-15 

67 

5 

+  2*8838 

+     -0265 

+    '0140 

44  34  12-0 

7-8 

'3 

-  19-868 

-    "049 

+  -431 

4107 

6720 

48  4112 

Groombridge  4107  .. 

7'J 

28  45-92 

11-9 

6 

2*8696 

•0288 

+    '021  I 

42    2  53-0 

11-9 

6 

•874 

•048 

+  '119 

4108 

6721 

42  4719 

Piazzi  XXIII.  141  .. 

6*9 

2847-33 

11-9 

3 

2*9073 

•0241 

-    "0032 

47  5s  20-5 

11*9 

3 

•874 

•049 

+  -030 

4109 

3«44 

6722 

42  4720 

17  Aiidromedse  i 

4'3 

I 

28  51*07 

6*8 

5 

2*9066 

•0242 

+    -0015 

47  46  58  i 

11*9 

49 

•875 

•049 

+  -007 

4110 

4111 
4112 

3'46 

6724 

3975* 
6728 

57  2770 

49  4180 
57  2772 

Groombridge  4110.. 
18  Andromeda^ 

7'2 

5'3 
8-1 

I 

29  25-28 

23  29  58-40 
3°  '5-48 

10-8 

9*0 
10-9 

6 

6 

5 

2-7906 

+   2*8670 

•0384 

+     -0303 
•0389 

-    *OOI7 

-    *0027 
+    -OOI5 

32  23  47*6 

40  34  46*8 
32  18    2*2 

10*8 

9*0 
10*9 

6 

6 

5 

•882 

-  19*888 
•891 

"046 

—   "046 
•044 

+  -018 

+  -004 
+  '017 

Groombridge  41  12  .. 

4"3 

673° 

42  4726 

Groombridge  41  13  .. 

7-6 

30  19-16 

11-9 

3 

2-9140 

•0244 

+   -OOI2 

47  43     8-1 

11*9 

3 

•892 

•046 

+    'OI2 

4114 

6725 

72  1116 

Groombridge  4114.. 

9'of 

30  22-45 

14-8 

2 

2-5216 

•0610 

-    -OO6O 

17  24  50*6 

14*8 

2 

•892 

•039 

-    '004 

4115 

6727 

73  '°45 

(  '  roombrii  Ige  4  1  1  5  .  . 

8*7t 

303I-58 

14-8 

2 

2*5172 

•0617 

+   -0007 

17  12  19*5 

14-8 

2 

•894 

039 

-    -015 

4116 

6732 

58  2627 

Groombridge  41  16  .. 

77 

23303570 

II'O 

5 

+  2-7979 

+     -0392 

+    -OO2O 

32    4  547 

n  -o 

5 

-  19-895 

-    -044 

+  -oio 

4117 

6735 

62  2268 

GroombrMge  41  1  7  .. 

6*9 

I 

31    1*69 

12*8 

5 

2-7448 

0456 

+    '0054 

27  19  34'8 

12-8 

5 

•900 

•042 

+    -OI2 

4118 

3'49 

6738 

43  4522 

19  Andromeda  K 

4'3 

I 

3'    5-07 

7*2 

6 

29125 

•0254 

+    "0062 

46  43     '  '7 

12*1 

29 

•yoo 

•045 

+    -O26 

4119 

6733 

74  1032 

Gioombridxe  41  19  .. 

6-0 

I 

31    6-63 

13-9 

4 

2-4754 

•0649 

+   -0077 

'5  45  33-9 

13-9 

5 

•901 

•037 

•ooo 

4120 

6734 

73  '°47 

Pi:,z;i  XXIII.  152... 

6-1 

II 

31    9*77 

13-0 

5 

2-5239 

•0628 

-    -O002 

17     2  59-2 

13-0 

5 

•901 

•038 

-  '016 

4084.   It  is  assumed  that  Groombridge  observed  the  principal  star  of  the  close  double  which  forms  the  pair  2,  3024  :  components  9*0  and  8*2. 
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CATALOGUE  OK  CIRCUMPOLAK  STARS  FOR  1810-0, 


No. 

"«     . 
|| 

dl» 

No.  in  Greenwich  1 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

B 
c 

CO 

o 
D 

(X 

J? 

Mean  Rt&.. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSio'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
iSio'o. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810-0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

Q 

b    m    i 

8 

3 

B 

O           III 

,/ 

„ 

4121 
4122 
4123 

3,, 

6737 

6741 

62  2269 
76    928 
41  4842 

Groombridge  4121  .. 
•3  c  Ceohei           .  .  -v 

8-6* 

3'5 
6-8 

II 

23  31  13-91 
31  38-47 
31  4271 

12-8 
6-8 
13-8 

2 
2 
5 

+       2-7467 
2-3800 
2-9289 

+     '0457 
•0689 
•0235 

+  -0066* 
-  -0124 
+  -0060 

27  18    4'5 
13  25  387 
49  12    8-4 

12-8 
7-2 
13-8 

2 
II 

5 

-  19-902  i  -    -042 
•907         -034 
-907         -044 

+  -oi8« 

-   -147 
-   -015 

Groombridge  41  23  .. 

4124 

6739 

74  1033 

Groombridge  41  24.. 

8-0* 

11 

31  47-48 

I3-9 

4 

2-4707 

•0666 

+    "OOOI 

'5  '7  54'3 

I3-9 

4 

•908         -036 

+  -007* 

4125 

6743 

48  4127 

Groombridge  4125  .. 

6-3 

I 

32  12-53 

ii  -8 

5 

2-8883 

•0299 

+  -0014 

41  32  20-4 

n-8 

5 

•913  •       -042 

+  '034 

4126 

6744 

40  5129 

Groombridge  4126  .. 

8-2* 

23  32  20-36 

13-8 

2 

+       2-9323 

+     -0236 

-  -0068 

49  16    8'i 

13-8 

2 

-I9-9H 

-    -043 

+  -016 

4127 

6747 

43  453° 

PiazziXXIII.  160.. 

6-9 

I 

32  53  '54 

11-9 

5 

2  '9201 

•0260 

+  -0061 

46  17  46-6 

11-9 

5 

•920 

•042 

+  -024 

4128 

6748 

44  4473 

Gi-oombridge4i28.. 

6-5 

32  55  '45 

io-i 

7 

2*9191 

•0263 

•   -0007 

46    3  38-0 

lO'I 

7 

-920 

•042 

+  '017 

4129 

6746 

74  1034 

Groombridge  41  29.. 

8-ot 

II 

33    5'i2 

13  '9 

4 

2-5047 

•0683 

-  -0005 

15  27  59-6 

I3'9 

3 

•922 

'034 

+  -032* 

413° 

6751 

63  2038 

Groombridge  41  30.. 

6-8 

I 

3327-04 

9'9 

6 

27615 

•0481 

+  -0005 

26  32  15-2 

9-9 

6 

•925 

•038 

+  -006 

4I31 

6752 

73  1052 

Groombridge  4131  .. 

8-ot 

I 

23  33  47-34 

12-9 

2 

+     2-5697 

+     -0663 

+   -0060 

16  55  27-5 

12-9 

2 

-:9-929 

-    -034 

-  -007 

4132 

6757 

54  3°33 

Groombridge  4  1  32.. 

7'3 

35  10-82 

10-6 

9 

2-8709 

•0364 

-  -0014 

35  So  49'0 

io'6 

9 

•942 

•037 

+  -02  1 

4133 

6759 

54  3035 

Gioombridge4i33.. 

8-0* 

35  17-01 

10-9 

6 

2-8697 

•0367 

+    -OO22 

35  33  45-o 

10-9 

6 

•943          -036 

+  -019 

4134 

6760 

42  4747 

PiazziXXIII.  173.. 

6-8 

I 

352I-35 

11-8 

4 

2-9386 

•0256 

+    '0060 

47  18  29-7 

n-8 

4 

'944         -038 

+    "OOI 

4135 

6761 

54  3036 

Groombridge  4  1  35  .. 

8-2* 

35  29-85 

10-9 

5 

2-8721 

•0366 

+    -0005 

35  39  39-i 

10-9 

5 

'945 

•036 

+  -027 

4136 

6762 

55  3OI° 

Piazzi  XXIII.  175  .. 

6-5 

233535-5I 

I2'O 

6 

+     2-8698 

+     -0371 

+    -0047 

35  15  i5'6 

12-0 

6 

-  19-946 

-    -036 

+  -014 

4137 

3'63 

399'* 

45  4321 

20  Audromedse  ^/ 

5-2 

II 

36  39  '39 

6-8 

6 

2  '9333 

•0281 

+    -OOI5 

44  38    i  'I 

6-8 

8 

•956 

•°35 

+    -O22 

4138 

3164 

6765 

57  2804 

5  Cassiopeia  T 

5-0 

II 

37  49  53 

7'4 

5 

2-8675 

•0413 

+    -0065 

32    24   21'2 

7'4 

5 

•966 

•032 

-    -050 

4139 

6766 

46  4169 

Groombridge  41  39  .. 

6-0 

I 

38    9-02 

11-8 

5 

2-9402 

•0287 

+    -OOI7 

44  13  '9'8 

11-8 

5 

•969         -032 

+    -025 

4140 

4141 
4142 

3166 

6768 

6769 
6771 

40  5150 

67  1562 
63  2055 

Groombridge  4140  .. 
Bradley  3166 

8-1* 
7-0* 

I 

I 

38  40-17 

23  S8  54-39 
38  577i 

13-8 

8'4 
128 

3 

10 
5 

2-9665 

+    27850 
2-8330 

•0241 

+     -0572 
•0497 

-    'OOO7 

+  -ooii 

+  -0068 

49  56  48-6 

23  14  54-1 
27  14  i6'i 

13-8 

8-4 
12-8 

3 

ii 

5 

'973 

-  I9'975 
'975 

•032 

-   -029 
-029 

+    -OO5 
+    -002 

Groombridge  4142  . 

4143 

6774 

41  4869 

Groombridge  4143  .. 

7-8* 

39    6-08 

11-9 

i 

2-9646 

•0250 

-  -0030 

48  51  39-8 

11-9 

i 

'977 

•031 

+    -029 

4144 
4M5 

4146 

4147 
4148 

3l69 
3170 

6776 
6777 

6780 
6781 

64  1861 
61  2533 

58  2653 
61  2537 
50  4165 

Groombridge  4144  .. 
6  Cassiopeise  

6-4 
57 

6-4 
8-0* 
6-5 

I 
II 

II 

39  3  1  '44 
39  39'05 

2339  55''3 
40  40-16 

40  55  '57 

10-8 

lO'O 

9-S 
8-8 

6 
6 

6 
3 
4 

2-8281 
2-8556 

+    2-8843 
28664 
2-9358 

•0518 
•0473 

+    -0425 
•0478 
•0338 

+  -0036 
-  -0035 

+  -0056 
-    -0051 

+  '0144 

26  10  42-0 
28  50  26  '9 

32    5  30-3 
28  50  30'! 
39  26    o'2 

10-8 
9'5 

I0'0 

9-8 

8-8 

6 
6 

6 
3 
4 

•980 
•981 

-  19'983 
•989 

•990 

•028 
•028 

-    -028 
•027 
•027 

+   -013 
+    -O26 

-f    -031 
+    -007 
+    -025 

Bradlev  3170  

PiazziXXIII.  202.... 
Piazzi  XXIII.  204.... 

4149 

6782 

62  2310 

Groomliridge4i49  .. 

7-2 

41  12-16 

12-8 

5         2-8591 

•0506 

-  -0033 

27  18  44'8 

12-8 

5 

•992 

•026 

-    -006 

4150 

6783 

53  3238 

Piazzi  XXI  11.  205... 

7-2 

II 

41  15-44 

I2'O 

5:            2-9253 

•0369 

+  "0003 

36   51    2O'O 

I2'O 

5 

"993 

•026 

+    '050 

4151 

6785 

40  5161 

Groombridge  4151  .. 

7-8* 

23  41  27-13 

13-8 

5 

+    2-9800 

+     -0245 

+  -0008 

49  53  32-9 

13-8 

5 

-  19'994 

-    -026 

+  -ooi 

4152 

6786 

63  2064 

Groombridge  4152.. 

6-8 

I 

41  4574 

12-8 

5 

2-8631 

•0513 

+    -OO2O 

27     4  17-0 

12-8 

5 

•996 

•025 

—    "OOI 

4153 

6789 

41  4881 

Groombridge  4153  .. 

7"i 

I 

42    2-14 

11-9 

5 

2-9799 

•0253 

+     OOIO 

48  58  23-7 

11-9 

5 

19-998 

•026 

+  -014 

4154 

6793 

74  104? 

PiazziXXIII.  218... 

6-5 

II 

43  15-89 

12-9 

5 

2-7196 

•0838 

+  -0851 

15  30  52-0 

12-9 

6 

20-006 

"020 

-  -045 

4'55 

6798 

40  5167 

Groombridge  41  55.. 

7'3 

43  27-36 

138 

5 

2-9892 

•0250 

+  -0003 

49  42  41-1 

13-8 

5 

•008 

•023 

-  -008 

4156 

6802 

59  2781 

(iroombridge  4156  .. 

6-9 

23  43  43  '24 

10-9 

6 

+    2-9089 

+     -0466 

+  -0016 

30   21       77 

10-9 

6 

-20*009 

-      -O22 

+    "001 

4157 

6804 

50  4180 

PiazziXXIII.  223.. 

7-0 

II 

44    4-65 

8-8 

4 

2  -9586 

•0344 

+  -0069 

39  32    4'8 

8-8 

4 

"on 

•021 

-    -012 

4158 

3268 

6805 

60  2636 

Groombridge  41  58;.  . 

7-0 

II 

44  27-25 

10-9 

6 

2-9152 

•0471 

+  -0009 

30   12   I2'2 

10-4 

6 

"014 

"O2O 

-    -002 

4159 

6806 

38  5091 

Grnombridge  41  59  .  . 

6-7 

II 

44  28-68 

14-0 

2             2-9997 

•0234 

+  -0051* 

51    46  29-6 

14-0 

2 

•013 

"O2  1 

-    "007* 

4160 

6807 

44  4515 

Groombridge  4160  .. 

8-0* 

44  39-30 

11-8 

3         2-9851 

•0280 

-  -0030 

46  ii  20-8 

n-8 

3 

•005 

•021 

+    -Q22 

4124,  4129.  Tie  N.P.D. 

of  this  btar  seems  discordant  and  i.as  not  been  used  in  deriving  the  proper  mo:ion. 

FROM  OBSERVATIONS  MADE  BY  STEPHEN  GROOMBRIDGE  AT  BLACKHEATH,  1806  TO  1816. 
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"l  *" 

4 

B 

No. 

'f  *^ 

S  o 

=1 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

Magnitude. 

off 

o 

s. 

Mean  R.A. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
1810*0. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810*0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
1810*0. 

Secular 
Varia- 
tion 
1810-0. 

Annual 
Proper 
Motion. 

to 

e? 

O 

h    m    • 

B 

8 

s 

O           lit 

n 

„ 

„ 

4161 

•1182 

4018* 

16     1  1  I  I 

7  Cassiopeia?  p 

5*o 

II 

27  44  <*,7'OO 

89 

6 

f      2*0787 

4.      *O42  1 

-    'OOI'? 

77    77    28'I 

8*9 

6 

-20-017 

-    *O2O 

-  -007 

4162 

6812 

J        J 

52  3559 

Groombridge  4162  .. 

8-0 

"j  *t*t  j/ 
45  '9-12 

7 

12*8 

3 

yj  f 
2*9596 

T            w*f&  1 
•0370 

*"•  j 
+  -0041 

JJ    JJ 

37  33  3''o 

12*8 

3 

"019 

•Olg 

+  -029 

4163 

4'  'j.i 

73  "063 

Groombridge  4163.. 

6-7 

I 

45  43-33 

9'5 

5 

2*7924 

•0829 

-  -0075 

16  38  48*3 

9'5 

6 

•022 

•017 

+  -007 

4"M 

6816 

5"  3739 

Piuzzi  XXIII.  231.. 

6-7' 

II 

46    0*73 

9*9 

5 

29677 

•0364 

+  *oo6o 

38  19  22-4 

9*9 

5 

•023 

•018 

-  -oi  8 

4165 

4022* 

46  4214 

Groombridge  4165  .. 

6-1 

II 

46   0*64 

I2'0 

6 

2-9857 

•0307 

+  '0015 

43  42    3'8 

I2'O 

6 

•023 

•018 

+  -009 

4166 

68l8 

45  4363 

Groombridge  4166  .. 

6-8 

I 

23  46    4-32 

14*4 

8 

+     2*9889 

+          '0296 

+  -0018 

44  4'  52'9 

I4-I 

9 

-  20-023 

-    -018 

+  '024 

4167 

6819 

47  4322 

Groombridge  4167  .. 

6'3 

46  14-73 

11*9 

5 

2*9845 

•0315 

+   'OOI2 

42  50     i  -I 

11*9 

5 

•024 

•018 

+  '072 

4168 

6823 

41  4897 

Groombridge  4168  .. 

8-6" 

46  55  '47 

13-8 

3 

3-0036 

•0264 

+   'OOIO 

48  32  18-2 

13-8 

3 

•027 

•016 

+   *OIO 

4169 

6824 

52  3563 

Groombridge  4169  .. 

7*8 

46  58-93 

12*8 

3 

2-9715 

•0379 

+    -0052 

37  20  41  -6 

12*8 

3 

•028 

•016 

•ooo 

4170 

6822 

73  1066 

Groombridge  4170  .. 

8*2t 

47    7  '4*5 

14*8 

5 

2-8243 

•0837 

-  *oo6o 

16  55    9-6 

14-8 

4 

•028 

•015 

+    *OIO 

4171 

6828 

45  4369 

Groombridge  41  7  1  .. 

7-6* 

47  23-04 

11*8 

4 

+     2-9960 

+          *0301 

•f  -0067 

44  26  24-0 

11*8 

4 

-  20-029 

-    *oi6 

+  -007 

41710 

4027* 

55  3055 

Piazzi  XXIII.  236.. 

7-0 

47  24*29 

12*0 

5 

2*9669 

•0406 

+  -0034 

35  '3    0-9 

12-0 

5 

•030 

•015 

+  *oo6 

4172 

4028* 

41  4902 

Groombridge  4172  .. 

6-1 

II 

47  27-54 

13-8 

5 

3-0061 

•O267 

-  -oooi 

48  23  55-5 

'3-8 

5 

•030 

•015 

+  '024 

417? 

jgj 

4O20* 

C4    1O76 

Bradley  3185  . 

... 

II 

47  77*26 

IQ'A 

12 

2*0602 

.         o- 

-    *OO22 

•3C    21       A.'1 

IO"? 

II 

"O7I 

-oi*; 

+  'oti 

•t  •  /  j 
4'74 

3«87 

t         77 
6827 

j*»    J    I  v 

82     743 

Bradley  3187  .. 

6*6 

I 

I1/    Jl 

47  46*41 

4Vy    4. 

7-8 

5 

2-555I 

•1449 

+   '0318 

JJ   m<        •*  J 

7  52    0*6 

•V  J 

7-9 

6 

j 
•031 

j 
•on 

-  -014 

4175 

6829 

47  433' 

Groombridge  4175  .. 

7'5 

II 

47  47-oo 

11-9 

3 

2*9940 

•0319 

+    '0036 

42  46  34-8 

11*9 

3 

•032 

•015 

+  -009 

4176 

6830 

73  1067 

Groombridge  4176  .. 

8*ot 

23  48  1  1  -55 

14-8 

5 

+     2*8486 

+     -0839 

+    -0296 

17  ii  27-5 

14-8 

5 

-20-033 

-  -013 

+  -025 

4'77 

6833 

49  4291 

Piazzi  XXIII.  242. 

6-9 

II 

48  32-91 

10-8 

6 

2*9932 

•0342 

--    '0084 

40  37  22-3 

10-8 

6 

•035 

•013 

-  -230 

4178 

6835 

38  5'°3 

Groombridge  41  78  .  . 

7-8* 

48  44'45 

-3'9 

4 

3*0198 

•0238 

+    -0030 

52    5  34'' 

I3-9 

4 

•036 

•013 

+  -032 

4'7'J 

6837 

45  4376 

Groombridge  4179  .. 

8*2* 

48  50-07 

•3'9 

6 

3-0053 

•0302 

-  '0007 

44  44  57-2 

I3-9 

6 

•036 

•013 

+  -003 

4180 

6840 

52  3570 

Groombridge  4180  .. 

77 

49    6-26 

12*8 

4 

2*9886 

•0379 

+  -0079 

37  40  12-4 

12-3 

4 

•037 

•012 

+  -013 

4IM 

6841 

45  438i 

Groombridge  41  8  1  .. 

6-5 

II 

23  49    9-23 

14*1 

n 

f     3-0070 

+     -0302 

+  -0018 

44  38  39'3 

14*1 

ii 

-20-037 

-     'OI2 

+  '004 

4182 

6839 

72  1131 

Groombridge  4182  .. 

9*ot 

49  il'H 

14*9 

2 

2-8697 

•0840 

-    -OIO2 

17  23  57'S 

14-9 

2 

•038 

•on 

+  '030 

4183 

6842 

52  357i 

Groombridge  4183  .. 

8*5* 

49  14*12 

I2'8 

3 

2*9888 

•0383 

+  -0027 

37  23    6-1 

12*8 

2 

•038 

*OI2 

+   'O2O 

4184 

6844 

38  5'°4 

Groombridge  4184  .. 

7'4 

49  "4'39 

13-9 

4 

3*0218 

•0240 

+  -0026 

51  56  39'4 

13-9 

5 

•038 

*OI2 

+  -057 

4IS5 

6845 

43  4592 

Groombridge  4185  .. 

8*2' 

49  24-10 

13*8 

2 

3*0123 

•0286 

-  -0005 

46  29  35-9 

13-8 

2 

•039 

•012 

+    'OIO 

4186 

71  QO 

4O34* 

OS2 

S  Cassiopeia  a 

•o 

I 

27  4Q  2  •''6  7 

8'8 

-f-    2*0870 

+     "04  1  1 

+   "0038 

35  18  io'o 

8*8 

6 

-  20*039 

-     XIII 

-  -009 

4187 

j  y^ 

6847 

52  3573 

Groomliridge4l87  .. 

8-0* 

"j  ty  *•">  "j 
49  26-54 

12-9 

2 

•*  y^jy 
2*9917 

•0378 

+  -0006 

37  48  15-3 

12-9 

2 

•039          *oi  i 

+  '023 

4188 

6846 

66  1667 

Groombridge  4  1  88  .  . 

8-7* 

49  28-57 

14-9 

3 

2-9348 

•0618 

+  -6133 

24  14  33  "9 

14-9 

3 

•039         -oi  i 

+  -019 

4189 

6848 

52  3575 

Groombridge  4189  .. 

7-0 

I 

49  36-85 

12*9 

5 

2-9921 

•0382 

-     -OOI2 

37  29  37  '4 

I2V) 

5 

•039          -oi  i 

+    *OII 

4190 

6849 

49  4297 

Piazzi  XXIII.  247.. 

7'4 

49  38-18 

10-8 

5 

3-0003 

•0346 

+   '0001 

40  31  39-2 

10*8 

5 

•039         -oi  i 

•f  '027 

4191 

6851 

49  4298 

Groombridge  4191  .. 

7-9* 

23  49  44-82 

10-9 

3 

+     3'OOH 

+     -0346 

+  -0023 

40  32  58*0 

10*9 

3 

-20-040    -   'on 

4-   '009 

4192 

6853 

38  5108 

Groombrulge  4192  .  . 

6*6 

I 

5O  21  72 

13-9 

4 

3-0274 

•0239 

-  -0017 

52  "  54-i 

I3-9 

4 

•042         *oio 

+  '024 

4'93 

3'94 

6852 

85    409 

Bradley  7104 

8*ot 

I 

50  58-5I 

7'9 

5 

2*3791 

•2169 

+  -0403 

4  21     4'I 

7'9 

6 

•044         -005 

+   *OIO 

4194 

4043* 

44  4538 

Groombridge  4  1  94.. 

6-3 

I 

51     3'96 

15-9 

5 

3*0203 

•0294 

+  -0031 

45  48  17-1 

15*9 

5 

•045       -009 

-    "003 

4195 

6854 

66  1670 

Groombridge  4195.. 

7-2 

51   19-65 

14*9 

5 

2*9586 

"0629 

-  -0031 

24    12   387 

14*9 

4 

•045         *oo8 

-  -014 

4196 

6855 

60  2656 

Groombridge  4196  .. 

7'4 

I 

23  51  44^ 

11*0 

5 

+     2*9882 

+     -0500 

+   *OO22 

3°  13     7'6 

I'l'O 

's 

-  20*047    -   '007 

+    '002 

4197 

6856 

43  4605 

Groombridge  4197  .. 

7-0 

5'  53  65 

13-8 

5 

3  '0260 

•0290 

-    -OO2I 

46   22   53-0 

13-8 

5 

•047       -007 

+  -026 

419*-, 

3195 

6857 

60  2657 

Bradley  3195  

57 

I 

51  59*66 

9*1 

6 

2*9895 

•0507 

-    *OOIO 

29  50    6*0 

9*1 

6 

•048         '007 

+   *OOI 

4199 

4045* 

41  4920 

Groombridge  4199  .. 

6-2 

I 

52    3-09 

9'9 

6 

3-0303 

•0268 

-    *0003 

48  41    26-2 

9*9 

6 

•048         '007 

+  -013 

4200 

6858 

72  1135 

Groombridg.-  4200  .. 

6-5 

I 

52    3'99 

14-8 

5 

2-9238 

•0875 

+    -0143 

17   26  44-2 

14*8 

5 

•048         -007 

+  -oio 

4186.  It  is  assumed  that  Groombridge  observed  the  principal  and  second  star  of  the  pair  2  3049  :  components  7-5  and  5-4  . 
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CATALOGUE  OF  CIRCUMPOLAR  STARS  FOR  1810-0, 


"§  s 

o 

| 

1  * 

No. 

1* 

.1 

0    g 

.  in  Greenv 
Catalogue. 

Zone 
and 
No.  in 
B.  D. 

STAR'S  NAME. 

4 
3 

1 

c 

1 

OT 

'o 

$ 

Mean  R.A. 
1810-0. 

Mean 
Date 
i8oo-f 

No. 
of 
Obs. 

Annual 
Precession 
1810-0. 

Secular 
Variation 
iSlo'o. 

Annual 
Proper 
Motion. 

Mean 
N.P.D. 
1810-0. 

Mean 
Date 
1800+ 

No. 
of 
Obs. 

Annual 
Pre- 
cession 
iSio'o. 

Secular 
Varia- 
tion 
iSio'o. 

Annual 
Proper 
Motion. 

o 

p4 

fe 

H" 

0 

h    m    s 

s 

8 

B 

0           -      «/ 

•/ 

„ 

„ 

4201 

6862 

43  4607 

Groombridge  4201  . 

7'6* 

23  52  25-90 

13-8 

4 

+     3-0290 

+         -0290 

+     '0025 

46  31  30-0 

13-8 

4 

-  20-049 

-      '006 

+  -028 

4202 

6863 

48  4225 

Groombridge  4202  . 

7  '9 

5232-18 

12-9 

4 

3-0213 

'0344 

+     -0008 

41  17  7-8 

12-9 

4 

•049 

•006       +     -033 

4203 

6864 

59  2816 

Groombridge  4203  . 

7-o 

52  39'04 

10-7 

7 

2-9978 

•O5OI 

-    'OOII 

30  21    I4'8 

107 

7 

•049 

•005 

+  '025 

4204 

6865 

49  4314 

Groombridge  4204  . 

7'4 

I 

524175 

10-9 

i 

3-0212 

•0353 

-    'OO2I 

40  33  29-5 

10-9 

I 

"050 

•005 

•-   '004 

4205 

6866 

66  1676 

Groombridge  4205  . 

7'5* 

5247-07 

15-0 

4 

2-9760 

•0647 

+    '0005 

23  53  37-9 

15-0 

4 

•050 

•005 

+  -032 

4206 

6867 

42  4817 

Groombridge  4206  . 

77 

I 

23  53   0-99 

11-9 

2 

+     3-0345 

+         -0277 

-    -0013 

48    8  12-9 

11-9 

2 

-20-051 

-   '005    +  -on 

4207 

6870 

41  4925 

Groombridge  4207  . 

67 

I 

53  25-62 

11-9 

5 

3-0369 

•0275 

+    -0037 

48  18  36-1 

1  1  '9 

5 

•052 

•004    +  '008 

4208 

6872 

52  3590 

Groombridge  4208  .. 

8'4* 

53  46-24 

12-8 

3 

3-0241 

•0391 

+    -0018 

37  44  42-1 

12-8 

3 

•052 

•003      +    -012 

4209 

6871 

72  1136 

Gi-oomliridge  4209  . 

7'5 

I 

53  46-35 

14-8 

5 

2-9586 

•0874 

-    -0082 

17  53    2-9 

14-8 

5 

•052 

•003       -    -020 

4210 

6873 

69  1377 

Groombridge  4210  . 

7-5* 

I 

53  57-20 

15-8 

5 

2-9779 

•0756 

+    -0060 

20  45     7-2 

15-8 

5 

•053 

•003    +  -oio 

4211 

6874 

47  4373 

Groombridge  42  1  1  .. 

6-8 

I 

23  53  59  86 

13-9 

5 

+    3  '0330 

+         -0332 

-    "OO2I 

42  37  13-8 

13-9 

5 

-  20-053 

-     '003 

+  -024 

4212 

6875 

41  4928 

Groombridge  4212  .. 

7-2* 

II 

54    0-57 

11-9 

3 

3-0406 

•027O 

+    "0062 

49     2     67 

11-9 

3 

•053 

'003 

-  "014 

4213 

6876 

68  1423 

Groombridge  4213  .. 

8-1* 

54    5"io 

15-9 

5 

2-9863 

•0709 

-    '0007 

22    IO    5O'7 

I5-9 

5 

•053 

•003 

+   '009 

4214 

6878 

65  1993 

Groombridge  4214  .. 

6-7 

54    9  '92 

14-9 

4 

2-9958 

•0644 

+    'OO2O 

24  20  42  '9 

14-9 

5 

•053 

•003 

+    "O2O 

4215 

6879 

49  4321 

Groombridge  42  1  5  .  . 

8-0 

54  26-32 

12-9 

I 

3'0337 

•0351 

-    '0015* 

41     4    8'6 

12-9 

1 

"054 

'OO2 

+    -028* 

4216 

6880 

49  4322 

Groombridge  4216  .. 

7  '4 

235427-60 

13-0 

2 

+    3-0341 

+         -0348 

-    -OOlS 

41  ii   13-4 

13-0 

2 

-  20-054 

-     -OO2 

+    -003* 

4217 

3205 

6881 

61  2586 

9  Cassiopeia  

5-9 

I 

54  31-34 

8-8 

6 

3-0128 

'O539 

-    'OO2O 

28  46  13-2 

8-8 

6 

•054 

•OO2 

+    'OIO 

4218 

hJ              J 

6882 

41  4932 

Groombridge  42  1  8.. 

8-6* 

54  34'98 

11-9 

2 

3  '043° 

•0275 

+    'OOII 

48  28  18-5 

11-9 

2 

•054 

•002 

+    -012* 

4219 

6883 

41  4933 

Groombridge  4219  .  . 

6-1 

I 

54  53  '05 

I2'0 

6 

3-045° 

•O272 

+    "OOII 

48  57  527 

12  0 

6 

'OSS 

•ooi 

+    "OI7 

4220 

4057* 

66  1679 

Groombridge  4220  .  . 

5'9 

II 

545570 

14-9 

5 

3-0043 

•0662 

+    "0144 

23  53  35'3 

14-9 

5 

•055 

'OOI 

-    -033 

4221 

6884 

69  1378 

Groombridge  4221  .. 

7-5* 

235458-69 

15-8 

5 

+    2-9930 

+         ^772 

+    -0094 

20  34  227 

.5-8 

4 

-20-055 

-   -ooi 

-    -008 

4222 

22S8t 

60  2667 

Jroombridge  4222  .  . 

5-8 

I 

552I-47 

IO-9 

6 

3-0235 

•O522 

+    '0038 

29  44  39-9 

10-9 

6 

•056 

•ooo 

-    -015 

4223 

6887 

44  4550 

Jroombridge  4223  .. 

6-5 

I 

55  25-90 

15-9 

6 

3'045i 

•0301 

-    '0003 

45  49  40-3 

15-9 

6 

•056 

•ooo 

+    "031 

4224 

6889 

47  4377 

Groombridge  4224  ,  . 

8-3* 

55  33-59 

«3'9 

3 

3-0438 

•0335 

+    '0005 

42  34  477 

139 

3 

•056 

•ooo 

+    -030 

4225 

6888 

68  1426 

Groombridge  4225  .  . 

7-0 

I 

55  3333 

'5'9 

5 

3-0075 

•0719 

+    'OIOI 

22    IO   26'6 

15-9 

5 

•056 

•ooo 

-    -005 

4226 

6891 

48  4241 

Groombridge  4226  .. 

7'5 

23  55  38-48 

13-0 

4 

+•    3-0421 

+         -035I 

-  -0028 

41     I?      5'8 

13-0 

4 

-  20-056 

•ooo 

+    '056 

4227 

6892 

S2  3598 

Groombridge  4227  .. 

7'3 

55  49'95 

12-8 

5 

3"°397 

•0393 

+   -0007 

37  53  "'2 

12-6 

5 

•056 

+     '001 

-    -002 

4228 

i 

43  4627 

Groombridge  4228  .. 

7'9* 

55  56-34 

13-8 

3 

3-0486 

•0296 

-  '0019 

46  35  21-3 

I3-8 

2 

•056 

•ooi 

+    "007 

4229 

3 

48  4244 

Jroombridge  4229  .. 

7'5 

56  12-32 

13-0 

4 

3-0459 

-035' 

-   '0042 

41  26    8-0 

I3-0 

4 

•057 

•ooi 

+    -005 

4230 

4 

43  4629 

Jroombridge  4230  .. 

7'9 

56  13-42 

13-8 

3 

3  '°499 

•0298 

-    'OO22 

46  19    37 

13-8 

3 

•057 

•ooi 

+    "°44 

4231 

5 

52  3599 

Groombridge  423  1  .. 

8-6* 

23  56  I7-99 

12-8 

2 

+    3-0432 

+    -0396 

-t-    -OOO9 

37  46  52-1 

12-8 

2 

-  20-057 

+     'OO2 

+    '004 

4232 

6 

67  1600 

Groombridge  4232  .. 

7'8t 

56  32-34 

15-8 

3 

3-0222 

•0718 

+    -0066 

22    25    15  2 

15-8 

3 

•058 

"OO2 

+    -017* 

4233 

1211 

7 

63  2107 

10  Cassiopeia?  

1*1 

I 

56  39-01 

9-4 

6 

3-0324 

•0591 

+    'OOO6 

26    51    42-5 

9"4 

6 

•058 

•OO2 

-    'OOI 

4234 

9 

72  1140 

Jroombridge  4234  .. 

J   J 

8-ot 

II 

57  20-25 

14-8 

5 

j'0227 

•0917 

+    '0070 

I?    50    50-9 

14-8 

5 

•059 

•003 

-   '004 

4235 

IO 

68  1429 

Groombridge  4235  .  . 

7-9* 

57  37'6o 

15-9 

3 

3-0368 

•0742 

+    '0025 

21  58  397 

15-9 

3 

•059 

•004 

+  -031 

4236 

ii 

39     2 

Jroombridge  4236  .  . 

7'5 

23  57  50-92 

11-9 

4 

+      3-0608 

+    -0259 

+    '0015 

5°  58  45'9 

11-9 

4 

-  20-059 

+  -005 

-    '001 

4237 

12 

39     3 

Groombridge  4237  .  . 

6-8 

57  52-08 

II-9    ;        5 

3  0609 

•0259 

-    '0024 

50  54  33  '3 

11-9 

5 

-°59 

•005 

+  -oio 

4238 

16 

52      8 

Groombridge  4238  .. 

7-5* 

58  44-48 

128        3 

3-0616 

•0401 

+    'OO97 

37  48  ii'9 

12-8 

3 

•060 

•006 

+  -023 

4239 

17 

73     2 

Groombridge  4239  .. 

7'4 

I 

58  44-26 

14-8       5 

3-0469 

•0991 

+    -0075 

16  50  40-2 

14-8 

5 

•060 

•006 

-  '°34 

4240 

3216 

20 

58     3 

ii  Cassiopeia!  0 

2-4 

II 

59    6-50 

6-9      10 

3-0626 

•0498 

+    -0677 

31  53  54'5 

7-8 

32 

•060 

•006 

+  -190 

4241 

1217 

9* 

78      i 

Bradley  3217  

6-8* 

I 

21  19     1'2I 

14-9       5 

+    3  '0443 

+     '1507 

+    "°335 

II    20  31-0 

14-9 

5 

-  20*060 

+  '007 

+  -023 

4242 

J      / 

19 

49     7 

61-00111  bridge  4242  .. 

8'i* 

j  jy     j 

59  11-27 

12-9       3 

3-0656 

•0358 

-    -OO26 

41    II    58-9 

12-9 

3 

•060 

•007 

-  -009 

4243 

22 

45    " 

Groombridge  4243  .. 

7-0 

59  38-63 

13-8       5 

3-0689 

•0321 

-    -OO22 

44  40     9-2 

13-8 

*5 

•060 

•008 

+    '022 

ROYAL     OBSERVATORY,     GREENWICH. 


NEW  REDUCTION  OF  GROOMBRIDGE'S  CATALOGUE 
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PROPER       MOTIONS. 


2  X 


NOTES. 


THESE  Proper  Motions  have  been  derived  solely  from  the  comparison  of  recent 
Greenwich  Catalogues  with  the  Groombridge  Catalogue,  except  in  cases  denoted  by 
an  asterisk,  where  the  Radcliffe  Catalogue  has  also  been  used.  The  references  to  the 
Greenwich  Catalogue  used  are  given  in  the  third  column  of  the  previous  section. 

The  hours  and  minutes  of  Right  Ascension  and  degrees  and  minutes  of  North 
Polar  Distance  for  1890'0  are  given  in  the  first  column.  Corresponding  seconds  for 
each  of  the  catalogues  are  given  in  the  columns  headed  R.A.  and  N.P.D.  In  the 
reduction  to  1890'0  systematic  corrections,  but  no  proper  motions,  have  been  applied. 

The  adjacent  columns  give  the  residuals  of  the  different  catalogues  after  the 
corrections  for  proper  motion  have  been  applied. 

The  deduced  proper  motions  are  given  for  each  star  at  the  end  of  each  group 
of  positions  and  residuals. 


GROOMBRIDGE  CATALOGUE— DEDUCED  PROPER  MOTIONS. 
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Star's  N,  Una, 

and  Approximate 

it.  A.  and  N.  P.  D. 

1890-0. 


Authoiity. 


Groom  bridge  i  ....  Groombr.  i. 
o1'    4U1  Radcliffe... 

44°  13'  Bonn 

Greenwich. 


Groombridge  2 Groomhr.  2. 

oh    4m  Radcliffn... 

38'  21'  Harvard.... 

Greenwich  . 


22  Andromedse  — 
oh    4in 

44°  32' 


Jroomliridge  4  . 
o1'    4m 
38°  17' 


jJroombridge  5 

o1'     5" 
24°  31' 


iroombridge  6  . 
Oh    jin 

16°    7' 


Groombridge  7 

Oh      jm 

24°  29' 


Groombridge  8  .... 

Oh     gm 

39°    7' 


Groombr.  3. 
Radcliffe  ... 
Greenwich  . 


Groombr.  4. 
Radcliffe... 

Harvard 

Greenwich . 


Groorabr.  5. 
Radcliffe... 
Christiania. 
Greenwich . 


Groombr.  6. 
Radcliffe... 
Greenwich  . 


Groombr.  7. 
Radcliffe... 
Christiania. 
Greenwich . 


Groombr.  8. 
Radcliffe... 
Harvard.... 
Greenwich . 


Groombridge  io... 
oh    6m 
*4°  36' 


Groombridge  9  ....  Groombr.  9. . . 

Radcliffe 

42"  27'  Bonn 

Greenwich . . . 


Groombr.  io.. 

Radcliffe 

Christiania  .. 
Helsingfora . . 
Greenwich.  .. 


R.  A. 


N.  P.  I). 


Epoch 

of 

(H,s. 

[800. 


. 

48-9 
857 
93'z 


107 
47-6 
77-9 
92-0 


87 

44'9 
86-1 


107 
47'3 

77-9 
94-1 


15-0 
48-8 
71-9 
94-1 


14-8 

46-8 
94'5 


14-9 
48-6 
75'4 
93'5 


i  ro 

48-9 
79-9 
94-8 


11-9 


onds  of 
ted  R. 
890-0. 


Ad 


esidual 
C-0. 


Adopted 
P.M. 


20-27       -oo 

•35   -•'* 

•23       -co 


Epoch 

of 

Obs. 
1800. 


Adopted 
.   P.  M. 


-oo 


32-46 
•36 

•30  -oo 

•27  -oo 

—  O»-OO23 

36-35  -oo 

•22  +'12 

•32  -oo 


50-02  -oo 

50-02  —-08 

49-94  --06 

49-85  -oo 

—  0"'OO20 

14-61  -oo 

•82  --16 

•65  +-04 

73  - 


2-21 
2-48 

3-40 


'OO 
+'2  I 

-oo 


9-40       -oo 

•36     +-07 
'44     +'02 

'47       -o 
+  o'-ooog 


13-47 


-oo 


48-411370   +-04 

82-3    13-87     +-I2 


14-02 


-oo 


86-0 


15-0  19-58  -oo 

50-8  19-92  --19 

74-0 '19-87  --04 

78-4    20-06  — -21 
95'3  '19-92 


-oo 


8-24       -oo  3 

•08     +-10  2 

•07  +-06  3 

'IO  -OO  2 


13-8 
46-6 
857 
92-6 


10-7 
46-6 

77-9 
92-0 


8-4 
44-8 
86-1 


107 
44-5 

77  '9 
94-1 


15-0 

49-8 
71-9 
937 


15-6  o-o 

16-3  o-o 

16-4  +0-8 

17-4  o-o 
+  o"-023 

26-0  o-o 

24-6  +1-1 

23-8  +1-7 

25-4  o-o 


23-6 
230 


o'o 
+o'8 

O'O 


39'3 

39-5  +0-6 

^0-9  o-o 

LI'3  0-0 


4-5  o-o 

56-7  —  I-I 

-0  -1-7 

-  o-o 


14-8 
45-6 
947  379      o-o 
+  o"-o35 


5-1       o-o 

36-5  -0-4 


14-9 

44-6 

75'4 
92-7 


I  I'O 

50-0 
79-9 

94'9 


11-9 
49-1 
82-3 
85-8 


15-0 
50-6 
74-0 
78-4 
95-3 


9-3 
87 


o-o 
+0-1 
8-9  —0-6 
8'  i       o-o 
—  o"-oi5 


58-0  -17 

54-9  +1-2 

56-4  -0-4 

55-9  o-o 


367  o-o 

36-8  —0-7 

34'3  +i'3 

3  5  -6  o-o 


41-0 
36-0 
37-0 
37-5 
37-0 


—5- 

o-o 
-0-5 
-0-9 

o-o 

'O22* 


bs 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Groombridge  1  1. 

o1'    6m 
42°  25' 


Groombridge  12. 
o1'    6m 

44°  39' 


Groombridge  13. 
o1' 

45° 


6 

54' 


Groombridge  14. 

Oli      gm 

46°     ,' 


Groombridge  15. 

h      gm 


O 

46° 


17' 


Jroombridge  16. 
Oh    7m 

44°  30' 


Jroombridge  17. 

oh     jta 

39°    7' 


roombridge  1  8  . 

oh     ym 

40°  4'' 


Jroombridge  19. 

Oh     ym 

40"  53' 


3  Andromedae. 

Oh     ym 

49°  34 


Groomhr.  1 1 
Radcliffe.... 

Bonn 

Greenwich.  . 


Groombr.  12. 

Radcliffe 

Bonn , 

Greenwich .., 


Groombr.  13. 

Radcliffe 

Bonn , 

Greenwich  .., 


Groombr.  1 4. 

Radcliffe 

Bonn , 

Greenwich ... 


Groombr.  i  5. 

Radcliffe 

Bonn 

Greenwich.. 


Gfroombr.  1 6 

Radcliffe 

Bonn 

Greenwich.. 


Giroombr.  17.. 

Radcliffe 

Harvard 

Greenwich ... 


Groombr.  18. 

Radcliffe 

Bonn 

Greenwich . . . 


Groombr.  19., 

Radcliffe 

Bonn 

Greenwich . . . 


Groombr.  20. 

Radcliffe 

Bonn 

Greenwich . . 


H.  A. 


Epoch 
of 

Obs. 
1800. 


Adopted 
P.  M. 


tio 


N 


11-9 

49  '3 

75-8 
85-8 


13-8 
49-1 
75-8 
95'5 


12-0 
48-8 
76-9 
9I-4 


S 

23-70 

23-92 

24-07 

24-07 


•oo 
-•03 
-•05 

•oo 


42-OI          - 
•20     —'13 

•09  +-03 

•15       -oo 


48-52  -oo 

48-75  +-04 

48-93  +-06 

49-09  -oo 


12-0    49-72 
46-8 


95'5 


I3-9 

49  '4 
73'4 
93-' 


138 
479 
75'1 
95-5 


I  I'O 

48-2 

74'9 
94-1 


12-9 

50-3 
8ri 
9  5  '4 


-oo 
•59  +-06 

•84  --25 

•56       -oo 


50-99  -oo 

51-21  —  -06 

51-16  +'09 

51-33  'GO 


i  -86  -oo 

2-19  --05 

2-41  --04 

2-54  -oo 


6-oz       -oo 

•20  —  - 
•|6       -oo 
•20       -oo 

+  0"-0022 

1  6  -co       -oo 
•14  --08 

•21      —-09 

•15       -oo 


12-9 
49-8 
85-6 
93-0 


9-9   48-94 
46-7          -62 


33-94  '00 

34-02  +'06 

34-25  --05 

34-23  -oo 


79-6 
90-4 


-oo 
-06 

•25    —  - 
•03       -oo 
—  o*'oi  14 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


iry 
49  i 

75-8 
85-8 


13-8 

49'4 
75-8 

95'5 


I2'0 
46-5 
76-9 
9I-4 


12'O 

50-8 
80-4 
95'5 


I3-9 

48-2 

73-4 
93'I 


I3-8 

47'4 

75-I 
95'5 


Adopted 
P.  M. 


44-?  o-o  4 

46-8  -1-3!  4 

46-3  o-o  3 

^6-6  o-o  3 


iro 
50-5 

74'9 
94'3 


12-9 
46-8 
8ri 
95'4 


12-9 

50-8 
85-6 
93'o 


9'9 
44'4 
79-6 
90-4 


7 -2  o-o 

6-3  +09 

8'3  -i'i 

7 '2  O'O 

o"-ooo 

i '9  o-o 

13-5  -0-3 

>3  7  +°7 

15*0  O'O 


14-2  o-c 
14-8  +0-3 
'9  +o-8 
i6'o  o-o 
o'  -021 


45-1 
45-3 
46-0 
45-6 
-t-o" 

56-8 
7-0 
8-2  —0-4 
;8'i  o'o 
+o"-oi6 


o-o 
o-o 

-°'5 
o-o 

•006 

o-oj 
+  0-3' 


38-1 
36-8 


o-o 
+1-6 


39-1    -0-5 

387       o-o 

-f-o"-oo7 


7-2 

97 
7-9 
7-4 
—  o 


+ro 

-1-9 
-0-4 

o-o 
-oio 


147  +1-4 

18-0  —1-3 

17-6  -0-4 

17-3       o-o 

' 


6-5 

I2'I 

17-4 

19-6 


o-o 

O'O 

+0-4 

o-o 
-i63 


[4] 


GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 

and  Approximate 

K.  A.  and  N.  P.  D. 

1890-0. 


Groombridge  21... 

oh     8m 
24°   16' 


Groombridge  2  2  ... 

oh    8m 
24°  24' 


Groombridge  23. 

oh     8m 
26°     2' 


Piazzi  0.  1 3  . 


49°  34 


Groombridge  2  5  ... 
oh     8m 
38°  59 


Groombridge  2  6... 

Oh      gm 

24°  29' 


Groombridge  27  ... 

Oli      gm 
46°    24' 

Groombridge  2  8... 

Ok      gm 

4°°  33' 


Bradley  6., 


13°  39' 


Groombridge  30... 

Oh    ,0m 

47°     o' 


Authority. 


Groombr.  2 1 

Radcliffe 

Christiania. .. 
Green  vvich... 


Groombr.  22  , 

Radcliffe 

Christiania.,. 
Greenwich... 


Groombr.  23  , 

Radcliffe 

Helsingfors . . 
Greenwich . . . 


Groombr.  24 , 

Radcliffe 

Bonn 

Greenwich... 


Groombr.  25.. 

Radcliffe 

Harvard 

Greenwich.... 


Groombr.  26. 

Radcliffe 

Christiania... 
Greenwich... 


Groombr.  27. 

Radcliffe 

Bonn 

Greenwich  ... 


Groombr.  28. 

Radcliffe 

Bonn 

Greenwich.... 


Groombr.  29. 

Radcliffe 

Greenwich . . . 


Groombr.  30. 

Radcliffe 

Bonn 

Greenwich.... 


R.  A. 


Epoch 

of 

Obs. 

1800. 


Seconds  of 
Adopted  R. 
1890-0. 


Residual 
C-0. 


Adopt"d 
P.  M. 


o.  of  Obs 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


15-0 
SI-8 
72-4 
95-6 


20-54  —  -16 

20-71  —  '22 
2O'62       'OO 


15-0 
50-6 

747 
93-2 


12-8 


25-36  -oo 
•66  —  '07 
•79--05 
•86  -oo 


49-11     -oo 


•I3--03 
•18  —  -08 


5^5 

78-3 

95-6        -io    -oo 
—  o8-oooi 


9-9 

44'5 
82-2 
88-1 


i  ro 

5*'3 
71-6 
94-8 


15-0 
50-9 
71-9 
94-1 


13-8 

49'9 
73'3 
917 


12-9 
5''5 

79'3 
92-4 


14-9 
49-2 
957 


12-2 
46-4 

70-4 
86-4 


48-48     -oo 

•54  +  '°4 
•78  —  -08 
•72  -oo 


53-86  "oo 
•9  1  --07 
-87  --04 
•82  -oo 


5-63     -oo 
•94--26 

•77  --07 
•74     -oo 


32-33     -oo 


•06     'oo 


46-07     -oo 

•22--I8 

•o5--o3 

"OI        -OO 

—  o8-ooo8 

59-68     -oo 

5978  +  -o6 
60-07     'oo 


34'57        '00 

34'82  —  -01 
35-08  —  -io 
35-09  -oo 


15-0 

45'5 
72-4 
95-6 


15-0 

47'4 
747 
93'6 


12-8 
42-9 

78-3 
95-6 


9-9 
46-2 
82-2 


i  i-o 

47'5 
71-6 

94-8 


15-0 
48-9 
71-9 
94'3 


13-8 
50-1 

73'3 
917 


>  "^  a] 


Residua 
C-0. 


Adopted 
P.  M. 


ti 


No. 


10-4  o'o 

'3  —0'2 

10-8  —  i-o 

9-6  o-o 

—  o"-oio 

23-2  O'O 

24'!  —  O'2 

25-9  -l-4 

24-9  o-o 


'9          O'O 
42-6     +0'4 

43-0  +0-1 


48'!  O'O 

48-4     -07 

48-3   -i-o 
47-2       o-o 

—  O"'OI2 


o'o 
+o-8 


40-0 
39-2 
38-9 
40-0       o'O 
o"'ooo 

47-8       0-0 

51-2  —1- 

49-8  +0-6 
51-4       o-o 


28-9       o-o 

29-2     +0'2 

28-5   +1-3 

30-0       o'o 

+  o"-oi4 


12-9  39-2       o'o 
48-9  40-0   — 0-5 

79'3  39'5  +0-2 
92-4  39-8  o'o 
+  o"-oo8 


14-9 
44'3 
93'° 


12-3 

49'9 

70-4 

86-5 


38-3  o-o 
39-0  —0-8 
38-0  o-o 


53-8  o-o 

55-2  o-o 

56-0  o-o 

567  o'o 


5 

4 

'4 


Star's  Name, 

and  Approximate 

E.  A.  and  N.  P.  D. 

1890-0. 


Piazzi  0.  25  ......... 


29°     4' 


Groonibriiige  32... 

Oh    ,jm 

43°   59' 


Groombridge  3  3  ... 

Oh    jjm 

42°  39' 


Groombridge  34... 

Oh    j  jm 

46°  36' 


Groombridge  35... 


39° 


Groombridge  3  6. 
Oh  I2m 

14°  20'- 


Groombridge  37. 

0U    I2m 

17°   39' 
Groombridge  3  8  . 

Oh    I2m 

49°   S1' 


Groombridge  39. 
Oh  I2m 

28°  53' 


26  Andromedae 

Oh    I2m 


46°  49' 


Authority. 


Groombr.  31.. 

Radcliffe 

Helsingfors... 
Greenwich.... 


Groombr.  32,. 

Radcliffe 

Bonn 

Greenwich 


Groombr.  33. 

Radcliffe 

Bonn 

Greenwich 


Groombr.  34.. 

Radcliffe 

Bonn 

Greenwich.... 


GrO'imbr.  35.. 

Radcliffe 

Harvard 

Greenwich.... 


Groombr.  36. 

Radcliffe 

Kasan 

Greenwich.... 


Groombr.  37.. 

Radcliffe 

Greenwich 


Groombr.  38. 

Radcliffe 

Bonn  

Lund  

Greenwich ... 


Groombr.  39. 

Eadcliffe 

Helsingfors . . 
Greenwich  ... 


Groombr. 
Radcliffe.. 

Bonn 

Greenwich 


.  40... 


R.  A. 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


10-5 
46-1 
75-1 
93'5 


1  1  -9 

44'9 
86-9 


I2'0 

45'i 
76-3 
86-8 


13-8 

47'5 
82-5 
84-7 


44-8 
71-2 
93'4 


12-9 

46-4 
78-2 
95'5 


14-8 

45'9 
93'3 


13-9 

47'3 
72-2 
81-3 
90-9 


io'8 
44'3 
75'5 
95-6 


w 

H3T3   O 
g    oi   O\ 

o  -£00 

o    •—'  —  > 

J| 


idual 
C-0. 


Re 


Adopted 

P    M 

r.   .>!  . 


Epoch 

of 

Obs. 
1800. 


No. 


45'9 

75'9 
86-8 


277     -oo 
73  +  -OI 

70+-02 

7  1      -oo 
—  o"'ooo7 

4-47     -oo 

•52  --07 

'SI-'" 

•42     'oo 


20-75  '°° 
•93-  -07 
•95  -oo 
•97  -oo 


46-40     -oo 


64-27  -poz 
64-87     -oo 


53-26  'oo 
•33--08 
•28  —  -03 
•25  -oo 

—  OS"OOOI 

8-87  -oo 
9'36--i4 
9-47  +  -08 
973  -oo 


5-68       -oo 

•71     —'02 

•71        -DO 


13-44   -''4 
•15   +- 
•48   --25 
•23    +' 

•21  '00 

—  0S'OOI2* 

21-58       ' 

'77     --12 
•80     —-09 

75       -oo 

+  O8'OO2O 


9-9  54-17       -oo 


-23 

•15   + 

•29 
+  os' 


''3 

-oo 


'ooi6 


IO-5 

43-8 
75-1 
93-6 


K 


idu 
C-0. 


Re 


Adopted 
P.  M. 


o'o 
o'o 


40-6 
40-9 
41-5  - 

41-3       o'o 

+  o"-oo8 


11-945-5       °'° 

44'5  :46'9   -°'9 
86'9  [46-9   — o"2 

88-8 1467       o-o 
+  o"-oi6 


I2'O 

43-8 

76-3 


o-o 


47-6 

50-8   —2-4 

49-8   -07 


86'8  49-4       o-o 

+  0"'025 


13-8 

47-2 
82-5 
847 


32-0       o'o 
21-8    —2-4 

6-2     —0-2 
5'2          O'O 

-o"-378 


10*9  40*8  o'o 

45-8  40-3  +0-6 

71-2  40-3  +07 

93'4|4i'o  o'o 

r-o"-OO2 


1  2-9 
46-9 

78-3 
95-2 


3-6       o-o 
3'2  +0-5 

2'I     +17 

3-8       o-o 

-j-o"'OO2 


14-8  50-0  o'o 
49-5  '50-6  —0-6 
93'3 


5O'O 

o" 


O'O 

-ooo 


13-947-8  o-o 

51-948-3  +0-6 

72-2  '48-8  +07 

81-3  49-6  +0-2 

90-9  J5o-o  o'o 


10-8 
48-6 

75'5 
95'4 


6  9-9 

4  44'9 

2  75-9 

3  86-6 


O'O 
+I-I 


2'2 
1-5 
2'O 

3'o 
+  o 

10-6      o'o 

IO"9  O'O 
I3'2  —  2'0 
I  I  '2  0-0 

+o"-oo8 
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St.n'.s  JCame, 
ami  Approximate 
K.  A.  ami  X.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

X.  P. 

I). 

Star's  Name, 
mid  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

U.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

_•< 
Jrfd 

138, 

O    ^   QQ 

J|~ 

liesiduals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

•5-1 
»  X°° 

W- 

l-^ftj 

sri 

Resiiluals 
C—  0. 

No.  of  Observations 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  iif 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

:il 

'O    —    >•" 

if°: 
i** 

fc 

Resiiiuds 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Ador 
P.) 

:ted 
I. 

Adopted 
P.M. 

Adopted 
P.  M. 

proouibrid^o  41  ... 

o1'  13"' 
17"  29' 

Gr<>oiulni(lge42... 
o''  1  3'" 
46°   55' 

Groonibridge43... 

Oh    ,jm 

49°  5*' 

fcroombrrdge44... 

oh  14'" 
4'°  44' 

Broombridge45... 

oh  I4m 
46°  41' 

Groonibrid^e46... 
oh  I4m 

4.     38' 

Broombridge  47  .  .  . 

oh  14™ 

45°  4°' 

Groombridge  48... 
oh  14'" 
28°  43' 

Jjjroombridge  49... 

oh  14"' 

49°  4'' 
Groombridge  50... 

Oh    ^m 
46'    54' 

('•roombr.  41.. 
Radcliffe  . 

.4-8 
45'2 

94'4 

13-9 

4^5 
72-9 
92-5 

13-9 

48-3 
72-2 
79-8 
88-0 

I2'0 
47'2 

75-8 
92-1 

14-0 
47'i 
75'3 
94-8 

I2'0 
47'3~ 

75'7 
94-6 

11-9 

48-4 
75'3 
93'9 

io"6 
46-6 
76-8 
75-2 

13-9 
50-9 

75'9 
79-8 
94-8 

14-0 

49'8 

79'5 
91-3 

8                   S 

7-09       -oo 
5-98    —  -02 
6-76       -oo 
—  o"oo4i 

43-06       -oo 
43-04  --09 
42-95   --09 
42-79       -oo 
—  o""oo34 

54-90       -oo 
•72   +-08 
•76  --04 

•54  +''6 
"68       -oo 
—  o'-oo3o 

14-69       "oo 
•64  +-05 
•83   --14 
•69       -oo 

OS'OOOO 

18-98       -oo 

•89  +-03 
•97  --I1 

•8z        oo 

—  0"-OO2O 

40-06       -oo 
39-98   +-oi 

40-13     —'20 

39-89       -oo 

—  O"-002I 

39-10       -oo 
•09  +  "06 

•29     —  "12 

•19       -oo 

+  o'-ooi  i 

44-59       -oo 
•61    —-07 

•69  --17 

•52       -oo 

—  O'-OOI  I 

41-30       -oo 
41-15       -oo 
41-05       -oo 
40-95    +-08 
40-97       -oo 
—  o'-oo4i 

43-22       -oo 
•18   -4-  -05 
•33   --10 
•23       -oo 
+o"-oooi 

5 

3 

7 

3 
3 

2 

4 

6 
4 

2 

2 

3 

5 
4 

2 

5 

4 
3 

2 

3 

5 
4 

2 

3 

2 

3 

2 

3 

6 

5 

2 

5 

3 
5 

2 
2 

3 
5 

2 

3 
4 

14-8 
44-6 
947 

«3'9 

50-4 

72-9 
92-5 

«3'9 

47'9 
72-2 

79-8 
88-0 

I2-O 
46-4 

75-8 
91-6 

14-0 
48-9 

75'3 
94-8 

I2'O 
46-9 

757 
946 

119 

45'4 
75'3 
93-9 

10-6 

43'5 
76-8 
74-1 

13-9 
53'3 

75'9 
79-8 
94-8 

14-0 
48-2 

79'5 
91-3 

15-2       o-o 
14-9  +O'6 
16-1       o-o 
+o"-oii 

55-4       o-o 

56-1  -0-3 
57-0  -0-9 

56-3       o-o 

+  o"'OI2 

50-3       o-o 

50-2  +0-5 
51-4  -0-4 

50-7  4-0-5 

51-3       o-o 
+o"-oi3 

40-2       o'o 

41-2  -0-5 

40-8    +0-2 

41-1       o-o 
+  o''-oi  i 

0-9       o-o 
2-9  —  ro 

2'4    +0-2 

3-3       o-o 
+  o"-o3o 

30-0      o-o 
30-4      o-o 
31-6  —  0-9 
30-9       o'o 
+  o"'on 

16-5       o-o 
17-5   -i-o 
16-6   —  o-i 
16-5       o-o 
o"-ooo 

51-5       o-o 

51-5     -fO'2 

51-1  +0-7 

51-8       o-o 
+o"-oo5 

14-1  +1-1 
17-8  -1-7 

19-1    —  2-6 

17-5  -1-1 

16-9       o-o 

+  O"-O2I* 

53-0       o-o 

56-8    -2-1 

?6'3       o'o 
56-9       o-o 
+  o"-O5o 
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7 

3 

2 
2 

4 

6 
3 
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2 

3 
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4 

2 

4 
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3 

2 

3 
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3 
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<1 

2 

3 

2 

3 
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3 

2 

8 
3 
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2 

2 

3 

5 
3 
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4 

Groombridge  51  ... 
Ou  ,sm 

46'  53' 

Groombridge  52... 
o1'  I5m 
45°  4°' 

Groombridge  53... 
Ob  ,5m 

28°  54' 

Groombridge  54... 
Oh  ,5m 

19°     6 

Grootn  bridge  5  5  ... 
ou  i6m 

35°  57' 

Groombridge  56... 

oh    j-,m 

45°  3i' 

Groombridge  57... 
oh  i8m 
46°  20' 

Groombridge  58... 
oh  i8m 
38°  35' 

Groombridge  59... 
oh  18'" 

44°  44' 

12  Cassiopeia  
o1'  i8m 
28°  46' 

Groombr.  51.. 
Radcliffe 

I4-0 
47-6 
72-2 
9''3 

T9 

46-4 

74-8 
93'9 

10-9 
47-1 
75-8 
95-0 

12-9 
49-2 
93-0 

i  ro 
46-3 

77'9 
947 

11-9 

48-5 
76-9 
90-5 

10-5 
42-6 

73'3 
88-8 

IO'O 

45-8 
72-6 
92-1 

12-0 
46-4 
78-4 
93'5 

8'9 
45-6 
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95'4 

8                 8 

12-01       -00 

•21     -MS 
•04    +'04 
'I  1           -OO 

+o"-ooi3 

zroi       -oo 
•04  —  -02 
•20  —  -18 
•02       -oo 

+  0''OOOI 

37-85       -oo 

58-82     -'22 

39-25  —-06 

39-58       -oo 

+  O'"O2O6 

59-51       -oo 

59-87     -'12 

60-05       -oo 
+  o"-oo67 

52-26       oo 
•26   +-oi 
•26  -|--oi 
•27       "oo 

-f-O"-OOOI 

51-19       -oo 

•50  --13 
•65  --15 

•56       -oo 
+o"oo47 

14-37       -oo 

•32  +-03 
•45  --II 

•33       -oo 
—  o*-ooo5 

20-07       '°° 
•06  +'05 
•18  —-03 
•  1  7       -oo 

+  O8'OOI2 

21-08       4oo 
•io  +-04 

•33   -•'* 
•24       -oo 

-|-O"-O020 

43-42       -oo 

•50  --04 

•16  +-35 
•53       -oo 
+  o*-ooi3 

3 
3 
3 

4 

5 
4 
3 
3 

4 
5 

2 

5 

3 
6 

6 
4 
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6 

4 

5 
3 
3 

10 

5 

2 

3 

5 
4 
3 

7 

4 
4 

2 

3 

6 
6 

2 

5 

14-0 

48-9 
72-2 
91-3 

II-9 

487 
74-8 

93'9 

10-9 

44'9 
75-8 
94-8 

12-9 

50-8 
92-6 

iro 

48-3 
77-9 

947 

11-9 

44'5 
76-9 
90-5 

10-5 
44'3 
73'3 
88-8 

i  o-o 

+5-4 
72-6 
92-6 

I2-O 

47'0 
78-4 
93'5 

8-9 
44-0 

777 
92-1 

46^4  +3-5 
497   +0-8 
49-1    +0-4 
49-4      o-o 
—  o"'oo7* 

23-6       o-o 
23-3   +o-i 
22-9  +0-5 
23-4       o-o 

—  o"'OO2 

59-9       o-o 
61-5  —  o-2 
63-5   —0-8 
63-5       o-o 
+o"-043 

9-4      o-o 
8-3   +0-6 
8'5       o-o 
—  o"-oi  i 

53-0      o-o 
52-6  +0-5 
52-2   +0-9 
53-1       o-o 
+  o"-ooi 

17-6       o-o 

16-7  +0-4 

17-9     -1-2 

16-5       o-o 
—  o"-oi4 

40-3       o-o 
41-7   -0-5 

4I-8     +0-2 

42-4      o-o 

+  0"'027 

23-0       o-o 

22'2     +O'9 
22-8     +0'4 

23-2       o-o 

+  O"'O02 

13-3       o-o 
12-8   +0-6 

13-8  -0-3 

13-5       o-o 

+  0"'002 

43-3       o-o 

42-3     +0'2 
427     -0-2 

42-4       o-o 
—  o  -on 

I 
3 
3 
4 

5 
5 
3 
3 

4 
3 

2 

5 

3 
4 
5 

6 
4 

2 

6 

4 
3 
3 
3 

10 

4 

2 

3 

5 
4 
3 

7 

4 
3 

2 

3 

6 
6 

2 

6 

Greenwich  — 

Groombr.  42.. 
RadcliftV  

Bonn  

Greenwich.... 

Groombr.  52.. 
Radcliffe 

Bonn  

Greenwich  — 

Groombr.  43.. 
Radcliffe  

Bonn  _  

Greenwich  .... 

Groombr.  53.. 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groumbr.  54.. 
Radcliffe  

Greenwich  

Groomb.  44.... 
Radcliffe.  .. 

Greenwich  

Groombr.  45.. 
Radcliffe  

Greenwich.... 

Groomb.  55... 
Radcliffe 

Bonn  

Harvard  . 

Greenwich  

Groombr.  46.. 
Radcliffe  

Greenwich  

Groowbr.  56.. 
Radcliffe 

Bonn  

Greenwich  

Groombr.  47.. 
Radcliffe  

Greenwich  

Groombr.  57.. 
Radcliffe 

Bonn  

Greenwich  

Groombr.  48.. 
Radcliffe  

Greenwich.... 

Groombr.  58.. 
Radcliffe 

lli.'l.singfors... 
Greenwich  

(  I  roombr.  49.. 
Kadcliffe  

Harvard  

Greenwich  

Groombr.  59.. 
Radcliffe  

Bonn  

Greenwich  

Groombr.  50.. 
IN.lclitle  

Greenwich.... 

Groombr.  60.. 
Radcliffe 

B'Uin  

Helsingfors  ... 
Greenwich  •... 

••iiwich  

,. 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A.                              N.  p. 

1). 

Epoch 
of 
Obs. 
1800. 
+ 

<_«! 
o    • 
*Hf5 

is! 

IF 
<\ 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.I  890-0. 

Id 

lei 
M 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

w^ 

l«p- 

~  13   o 

IV 

QJ    O    *"* 
^  "Tj 

< 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

p 

*•»! 

j«   v  :/3 

|fc' 
**-- 
* 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
]>.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Bradley  23  

Groombr.  61  .. 
Radcliffe  

10-9 

447 
74'9 
93'6 

I2'8 

46-0 
937 

1  1-9 

45'5 
78-2 

93'i 

10-0 

45'5 
78-4 
88-7 

11-9 

47'9 
73'3 
86-1 

I  I'D 

45-9 
76-9 
90*1 

8-9 
49-6 
94'5 

10-9 

45'3 
77-0 
91-7 

10-8 
44-8 
77-8 
92-6 

13-9 
47'3 
71-9 
88-5 

s             s 

9-31       -oo 

•38     —-02 
•41     +'02 

•47       -oo 

+  O8'OO20 

29-34       -oo 

•89    --38 

75       'oo 
+  o8-oo;i 

32-57       -oo 
•38   +-08 
•36       -oo 
•32       -oo 
—  os'oo3i 

15-96       -oo 

"99     —02 

•98       -co 
•98       -oo 
+o"-ooo3 

18-28       -oo 
18-70  —-06 
18-91    —  -02 

I9'O2          "OO 

+o"-oioo 
0-30       -oo 

•44  --05 

•48     —-02 

•50       -oo 

+  OS-OO25 

19-44     o-oo 
19-28  +  1-17 

2  I  "6  I        O-OO 

+  os-0257 
25-19       -oo 

•39  +'01 
•65  --05 

•69       -oo 

+  O8'OO62 

30-12       -oo 
•18    —-02 

•32     -'12 
•21           -00 
+  0"'OOII 

24-10       -oo 
24-03       -oo 
24-02    —'04 
23-94       -oo 

—  O8-OO2I 

6 

5 
3 
5 

5 
4 

5 

2 

3 
3 

3 

5 
4 

2 

s 

6 
9 

2 

5 

6 

4 

2 

3 

4 
Z5 
6 

Q 

5 

2 

7 

5 
3  ! 

2    1 

6  ! 

* 

3 
7 

10-9 

477 

74'9 
92-9 

12-8 
44-0 
92-4 

11-9 

47  '9 
78-2 

93"' 

10-0 
46-5 

78-4 
88-7 

11-9 

44'4 
73'3 
86-1 

I  I'D 

46-6 
76-9 
90-I 

8-9 
48-0 
91-7 

10-9 
44-1 
77-0 
91-9 

10-8 
44-1 
77-8 
92-9 

'3'9 
49  '9 
71-9 
88-5 

45-6       o-o 
45-2    +0-6 

44-8     +I'2 

46-1       o-o 

+  o"-oo6 

8-3       o-o 
9-2   —  I-I 

7-8       o-o 
—  o"-oo6 

7-7       o-o 

4-8     +2-1 
5'6     +0-5 

5-8       o-o 

—  O"'O23 

23-1       o-o 

22-8     +0-1 
24-1     —I"3 

22-7       o-o 
—  o"-oo5 

48-5       o-o 
48-9   +0-3 
50-3   -0-5 
50-0       o-o 

+  o"'O2O 

40-8       o-o 

41-5     -0-5 

39'8   +  ''4 
41-3       o-o 

+  o"-oo6 

19-0       o-o 
18-5   +0-3 
18-5       o'o 
—  o"-oo6 

37-3       o-o 

377   +°'3 
38-9  —0-3 
38-9       o-o 

+  0"'02O 

13-0       o-o 

I5-2     -I-5 

13-7   +0-8 
14-9       o-o 

+  0"'023 

55-0       o'o 
54-2    +0-1 

53-6  +0-4 

537       o-o 
—  o"-oi7* 

6 

5 
3 
5 

5 
4 
9 

2 

4 
3 
3 

5 
4 

2 

4 

6 
4 

2 

5 

6 

4 

2 

3 
6 

10 

6 

6 

4 

2 

7 

5 
4 

2 

6 

i 

3 
3 

7 

Groombr.  71  .. 
Radcliffe 

8-9 
45-8 
75-2 
99-6 

I0'0 

44'9 
79'5 
94-1 

13-8 

45'9 
73'4 
88-8 

12-0 
49-0 

73'3 
9I-8 

I4'0 

46-8 
77-9 

94'4 

7-6 
45-6 

78-0 
83-3 

12-9 
49'4 

77-9 
95-6 

11-9 
45  '4 
74'4 
94'9 

13-9 
48-9 

83-9 
93'z 

13-0 
48-1 
78-0 
95'3 

s             s 

5-61       -oo 

•71    +-03 
77   +  -c8 
•95       -oo 
+  os-oo38 

2-90       -oo 
3-04    --ii 
3-00  —'03 
2-98       -oo 

+  O8'OOIO 

7-92       -oo 

•85  —07 

•71    —-06 
•57       -oo 
—  o"'oo47 

17-51        -oo 
•63   —  -10 

•56     —'02 
'55          -0° 

4-o8-ooo5 

40-42       "oo 
40-12   +-07 
39-90   +0-7 
39-85       -oo 
—  oB-oo7i 

41-87       -oo 
42-03   +-03 
42-25   --05 
42-22       -oo 
+  O8ioo46 

41  '3  1       -oo 

•38   —-ID 

•23  +-03 

•25       -oo 
—  os-ooo7 

49-94       -oo 
5004  —'03 

50-14  --05 

50-15        -oo 

+  O8'OO25 

473       'oo 
•84  —-06 
•79   +-02 
•82       -oo 

+  O8'OOI  I 

8-57       -oo 

•32     +'12 

•26  4-  -06 
"25       "oo 
—  os'oo39 

6 

5 
3 
5 

6 

3 
3 

5 

3 
3 

2 

5 

6 

7 

2 

3 

5 
4 
4 
7 

3 
5 

2 
10 

3 
3 

3 

5 

5 
3 
3 
3j 

3 
3 
3 
3 

4 
3 
4 
4 

8-9 
43-8 
75'* 
'99'5 

IO'O 

46-1 
79'5 
93'5 

13-8 

45'3 
73'4 
88-8 

12-0 

44'9 

!73'3 
191-8 

14-0 
44-2 

77'9 
94'3 

7'5 
42-4 
78-0 
83-4 

12-9 
50-4 

77'9 
94-8 

11-9 
46-2 
74'4 
93'9 

'3'9 
51-6 

83-9 
93'z 

13-0 
47-6 
78-0 
95'3 

i6'i       o-o 
16-5   +o-i 
17-0  +0-1 
17-5       o-o 
+  o"-oi5 

15-8       o-o 
15-5       o-o 
15  i    +0-1 
15-1       o-o 
—  o"-oo8 

42-7       o-o 

46-7  -0-3 

49-6     +0-2 

51-7^     o-o 

+  o"'I2O 

39-3       o-o 
39-1    +0-8 

39'1   +''4 

408       o-o 
+  o"-oi9 

1-7       o-o 
2-4  +0-5 
3-3   +0-6 
4-2       o'o 
+  o"-o3i 

4-7       o-o 
5-4   -o-i 
7-6  -1-6 
6'i       o'o 

+  o"-oi8 

44-3       o-o 
44-8   +o-i 

45-2     +0-2 

457       o'o 
+  o"-oi7 

47-1       o-o 
47-6  +0-6 
48-6  +0-6 
49-8       o-o 
+  o"-o33 

19-0       o'o 

l8'7     —0-2 

18-9    —0-8 
18-0       o'o 
—  o"'oi3 

32-1       o-o 
32-7   -07 
32-1    —  o'i 
32-0       o'o 
—  o"-ooi 

6 

4 
3 

5 

6 

! 

4 

2 

5 

6 

4 

2 

3 

5 
4 

4 

7 

7 
4 

2 

9 

3 

! 

3 
3 
3 
3 

4 
4 
4 
4 

Oh    jgm 

37°  33' 
Groombridge  62  ... 

Oh    jgm 

18°  48' 
Groombridge  6  3  ... 

Oh    jgm 

46°   17' 
Groombridge  64.  .. 

Oh    2Im 
4°°    37' 

Piazzi  0  74  

Oh    jj.ni 

24°     5' 
Groombridge  72... 

Oh    2,jm 

40°  21' 
Groombridge  7  3  ... 

oh    2,.in 

47°   13' 
Groombridge  74  .  .  . 

Oh    -jjm 

46°  39' 

Groombridge  75... 
Oh  25m 

37°  46' 
14  Cassiopeiae  ...X. 

Oh    25m 

36°     5' 
Groombridge  77... 

Oh   2,jm 

36°  38' 

Groombridge  78... 
Oi,  25m 

44°  4°' 
Groombridge  79  ... 

Oh    26in 

37°  36' 
Groombridge  80... 

Oh    26m 

36°  47' 

Harvard  

Christiania  
Greenwich  

Groombr.  72  .. 
Radcliffe 

Greenwich  .... 

Groombr.  62  .. 
Eadcliffe 

Bonn  

Greenwich  

Groombr.  63.. 
Radcliffe  

Greenwich  

Groombr.  73  .. 
Radcliffe 

Bonn  

Greenwich  

Groombr.  64  .. 
Radcliffe  

Greenwich  

Groombr.  74.. 
Radcliffe 

Bonn  

Bonn 

Greenwich.... 

Groombr.  65  .. 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.  75.. 
Radcliffe  

Oh    22m 

46°   12' 

Groombridge  66  ... 

Oh    2jm 

42°   n' 

Groombridge  67  ... 
Oh  25m 

4°   i?' 
Groombridge  68... 

oh    2jm 

28°  32' 
Groombridge  69... 

Oh   24m 

28°   15' 

Groombridse  70... 
oh  24™ 
47°   i2' 

Greenwich  

Groombr.  66  .. 
Radcliffe  

Greenwich  

Groombr.  76  .. 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.  67  .. 
Radcliffe  

Greenwich  

Groombr.  77.. 
Radcliffe  

Harvard  

Greenwich  

Groombr.  68.. 
Radcliffe  . 

Greenwich  

Groombr.  78.. 
Radcliffe 

Helsingfors  ..." 
Greenwich  ... 

Groombr.  69  .. 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.  70.. 
Radcliffe  

Bonn 

Greenwich  

Groombr.  79.. 
Radcliffe 

Harvard  

Greenwich  

Groombr.  80.. 
Radcliffe  

Bonn  

Harvard  

Greenwich  

Greenwich  .... 
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Star's  Name, 
I    and  Approximate 
•  R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

1). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  1'. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Ei>och 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

«*H         o 

°  "O  CS 

l|o; 

|d 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

•  Bradley  42  

Groombr.  8  1.. 
Radcliffe  

12-9 
49-2 
76-I 
81-8 

11-9 

5OM 

73-3 
93-9 

14-8 
50-4 
71-9 

95-2 

'3-9 

48-4 
72-9 
90-9 

7'2 
45-6 
94-1 

13-0 
51-6 

77'9 
94-8 

.3-9 
51-3 
76-4 
93'3 

I  ro 

48-6 

74'4 
95-8 

93 

46-9 

73'5 
92-2 

13-9 

50-5 
71-4 
92-8 

s            s 
44-94       -oo 

45-54  --«5 

45-53   +'I9 
45-79       -oo 

+0-0123 

29-43       'oo 
•60   —-14 
•48       -oo 
•49       -oo 
+o'-ooo7 

32-96       'oo 
33-05   --06 
32-98  +-03 
33-02       'oo 
+  o"-ooo7 

3073       -oo 

'93   -''4 
•88   --06 

•85       -oo 
+  o"'ooi6 

44-98       -oo 

44-83   +-'6 
45-00       'oo 

+  O8lOOC2 

41-62       -oo 

42-30  --23 
42-42  --03 

42-59       -oo 
+  o'-oi  19 

48-28       -oo 

•32  --05 

•08  +'19 
•27       'oo 

—  O''OOOI 

22'OI           -00 
•19     —'07 
'22     —'03 

•26       -oo 

+  0"0029 

0-53       -oo 

'63     -'03 

•58  +-07 
•68       -oo 
+o"ooi8 

52'i6       -oo 
52-01    +-08 
52-03   +-oi 
5  1  -99       -oo 

—  0"'0022 

7 
3 
4 

7 

2 

4 

2 

3 
3 

2 
2 

3 

5 

2 
2 

6 

5 

28 

4 
3 

2 

3 

2 

2 
2 

4 

6 

3 

2 

5* 

6 
5 

6 

3 
3 

2 

3 

I2-9 
46-8 
76-1 
82'l 

11-9 

73'3 

14-8 

54-4 
71-9 
95-2 

13-9 

48-3 
72-9 
90-9 

7-2 

44'5 
94-2 

13-0 
46-4 

77'9 
947 

13-9 

54-4 
76-4 
92-1 

i  i-o 

49'4 
74'4 
94-8 

44"9 
73'5 
91-4 

13-9 
49'9 

92-8 

31-1       o-o 

30-7   +0-9 
307  +1-3 
32-1       o-o 

15-1       o-o 

16-3  -0-3 

18-1    -1-3 
17-3       o-o 

+  o"'O27 

11-4      o-o 

I2-9     -1-2 
I2'9     —  I'l 
I  2"  I           O-O 

43-1       o-o 
427   +0-8 

45-3   -''5 
44-0       o-o 

+  O"'OI2 

31-5       o-o 
31-4  —  o-i 
3  1  '2       o-o 

—  o"-oo3 

6'2          O'O 
8'Q     —  O'7 

7 
3 

6 

\ 
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3 

2 

2 

3 

5 
3 

2 

3 

7 
26 

4 

2 
2 

3 

2 

3 

2 

3 

2 
2 

5 

6 

3 
3 

10 

3 
3 

2 

3 

Groombridge  91... 
oh  28™ 
36°   32' 

Groombridge  9  2  ... 
oh  28™ 
39°  3°' 

Groombridge  9  3  ... 
ob  28™ 
42°  41' 

Piazzi  0   112. 

Groombr.  91.. 
Radcliffe 

I2'0 

50  8 
77'4 
947 

14-8 
52-3 
76-1 
94-8 

lO'O 

44-8 
769 
94-2 

14-0 

47'' 
78-2 

94-9 

I2'O 

48-3 

73'9 
96'8 

I2'O 

44'3 
76'6 
85-4 

48-9 

74'8 
94-6 

12-3 

447 

77-9 

85-4 

n-o 

46-9 

73'9 
96-2 

46-0 
93'9 

8                 8 

771       'oo 

•58    +'O2 

•54   -'oi 
•48       -oo 

—  0"'0028 

7-45       -oo 

•47  --II 

•55   ~'25 
•26       "oo 

22'22          'OO 
23-54    +'02 
24-88     —'OS 

25-46       -oo 

+  0-0385 

5-61     +-26 
6-14     —'26 
6'II     —'22 

5-89       -oo 

+  0'-OOO2* 

24-34          -°° 
'53     -"3» 

•13   —  -oi 
•03       -oo 

2  I  '41          'OO 
•56    +'04 
'83    -'03 

•85       'oo 
+o"-oo6o 

4'oo  —'05 
4-36  --13 
4-48       -oo 

+  O''O124 

0-84       -oo 
0-82  +-II 
0-98  +'04 
1-04       -oo 

+  0"'0028 

12-54       '°° 
•32  +-16 
•32   +-io 
•38       'oo 
—  o"'oo  1  9 

3  3  '20       -oo 
31-69  --43 
28-82       -oo 

I 

2 

4 
3 

3 

2 

5 
3 

4 
3 

2 

4 

4 
5 
3 
6 

2 

3 

2    ' 

4 

3 
3 

4 

IO 

2 

3 

5 

6 
3 

2 
II 

7 
4 

2 
I  I 

5 
5 
9 

I2'0 

52'4 
77'4 
947 

14-8 

52'9 
76-1 

94-8 

i  o-o 

45'9 
76-9 
94-2 

14-0 

78-2 
95-0 

I2'O 

44-2 

73-9 
97-0 

I2'O 

76-6 

50-9 

74-8 
93-1 

12-3 

45'3 

85-3 

i  ro 

44'3 
73'9 
95'9 

7'9 
92-5 

23-6       o-o 

22'6    +I'2 

23-1    +0-8 
24-0       o-o 
+  o"-oo5 

34-3       o-o 
34-9  —  07 
34-4  -0-3 
34-  1       o-o 
—  o"-oo3 

39-7       o-o 

37'3   +0'4 
35-6  +0-5 

35'2(j    o-o 
30-2       o'o 

30-0  +0'4 
29-4  +I-I 

30-6       o-o 
+o"-oo5 

37-4       o'° 
37-6       o'o 
37-9   _o-i 
38-0       o-o 
+o"'oo7 

1  0*9       0*0 
10-8       o-o 
10-8   -o-i 
10-7       o-o 
—  o"-oo3 

58-1       o-o 
57-3   +0-6 

6o"O    —2-2 

577^    o-o 

14-8       o'o 
i6'o  —  ro 
15-8  -07 
15-2       o-o 

46-4       o-o 
46-5       o-o 
47-0  -o-i 
47-3       o-o 
+  o"-oi6 

57-3       o-o 
53-2   +0-8 
49-5       o-o 

I 

2 

4 
3 

3 

2 

5 
3 

4 

2 
2 

4 
4 

2 

6 

2 

3 

2 

3 

3 
3 

4 

8 

2 

2 

3 

7 

6 
3 

2 
IO 

7 
4 

2 

7 

6 

3 
26 

Oh  26m 
'9'  37' 

1  Gruorabridgc  82... 
46'  46' 

i    CiMuiuliridm'  83... 

Oh   20m 

39°  3°' 

CiMombridge  84... 
47°  26' 

1  5  Cassiopeia;  —  K 
oh  26™ 
27°  40' 

;   Groomliridge  86... 

Oh    jgni 

36°  29' 

Groombridge  87... 
o'1  26™ 

47°  23' 
Piazzi  0.  104  

Christiania.... 
Greenwich  

Groombr.  82.. 
Radcliffe  

Harvard  

Greenwich  .... 

Groombr.  92.. 
Radcliffe  
Harvard  

Greenwich  .... 

Groombr.  83.. 
lUdcliffe  

Greenwich  

Groombr.  93.. 
Radcliffe  

Bonn 

Harvard  

Greenwich  .... 

Groombr.  94.. 
Radrliffe  

Greenwich.... 

Groombr.  84.. 
Radcliffe  
Bonn  

oh    jo,™ 

28°  44 

Groombridge  9  5... 
30°   1  8' 

Piazzi  0    1  14  

Helsingfors... 
Greenwich  

Groombr.  95  .. 
Radcliffe 

Greenwich.... 

Groombr.  85.. 
Radclitfe  

Helsingfors.... 
Greenwich  .... 

Groombr.  96  .. 
Radcliffe 

Greenwich.... 

Groombr.  86.. 
Radcliffe  

oh  29™ 
36°  24' 

Groombridge  97  .  .  . 
Oh  30m 

20°    r 

Harvard  

"7          "  / 

IO'O    +0'I 
I  I  -I          0-0 

+  o"'o6o 
io'3       o'o 

Q  *4-    ~l~  O'Q 

9-9  +0-4 

10-3       o-o 
o"-ooo 

2Q'O           O'O 

29-7  +o'6 

29'4    +1-2 

3O'9       O'o 

+  o'-OI2 

23-0       o-o 
23-0   +o'i 

23-8  -07 

23'!           O'O 

+  o"-ooi 

19-9       o-o 
21-8   —  o'6 
22-3   -0-3 

22-8          O-O 

+  o"-o37 

Greenwich.... 

Groombr.  87.. 
Radcliffe  

Greenwich.... 

Groombr.  97  .. 
Radcliffe 

Bonn  

Christiania  ... 
Greenwich  .... 

Groombr.  98  .. 
Radcliffe 

Greenwich  .... 

Groombr.  88.. 
Radcliffe  

oh    27"" 

30°     3' 
1  6  Cassiopeia)  

o1'  3om 
36°  26' 

Groombridge  99  ... 
30°   1  6' 

Bradley  48 

Helsingfors  .  .  . 
Greenwich  

Groombr.  89.. 
Radcliffe  
Christiania.... 
Greenwich.... 

Grootnbr.  90.. 
Radcliffe  

Harvard  

Greenwich.... 

Groombr.  99  .. 
Radcliffe  

oh  28™ 
23°   51' 

Groombridge  90... 

O1'    27m 

46°  56' 

Helsingfors.... 
Greenwich.... 

Groombr.  100 
Radcliffe 

Bonn  

Oh    3,m 

8°     6' 

Greenwich  

Greenwich.... 

.. 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Nama, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.  D.I  890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

*,i 

to  SCO 

~i  z-*~ 

SIS 

G>  **i  r 

co    >*; 
IE 

« 

ld 

'Io 

.£ 

'•£ 

-, 

J 

o 

CM 

o 
c 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  101  . 

Oh    j0m 

45°  57' 
17  Cassiopeice  £ 

oli    jom 

36°  42' 
Piazzi  0  124  

Groombr.  101 
Radcliffe  ... 

n  -8 

477 
76-9 
88-8 

7-2 

45'2 
94-0 

11-9 
45'3 
83-3 
84-4 

iro 

457 
72-1 
94-6 

12-9 

49-4 
91-7 

12-9 
48-6 
91-7 

10-0 
47-6 
86-9 
90-6 

10-9 
44'4 

7i-3 
947 

10-8 
46-9 
72-4 
95-6 

10-9 
48-9 

77'9 
94-8 

s             s 
20-91       -oo 

2  I  'OS           '00 
2  1  '42     —  '21 

21-28       -oo 
+  o"-oo48 

50-54       -oo 
•49  +-io 
•65       -oo 
+os'ooi3 

48-00       -oo 
47-95   --05 

47-76    +-02 

47-78       -oo 
—  o"-oo3o 

13-34       -oo 

•53  --13 

•46   —  -oi 

•50       -oo 
+  os-ooi9 

34-63  +-41 

35'33   -'« 
35-19       -oo 

+  os-ooi9* 

51-76  +-35 
52-31   --27 
51-97       -oo 
—  os'ooi8* 

52-91       "oo 

53'33   -'°i 
53-86  --II 

5379       '°° 
+os-oiO9 

16-13       -oo 

"29     —  -12 

•28     —'07 

•25       -oo 
+  os-ooi4 

18-32       -oo 

•35   +-H 
•64  --08 
•65       -oo 
+o3-oo39 

37-64       -oo 
•85    --16 
•65    +-08 
•75       -oo 
+  o"-ooi  3 

4 
4 
2 

3 

4 
5 
33 

7 
5 
4 
3 

i 

6 
3 
9 

2 

4 
6 

2 

6 

4 
3 
4 
3 

3 

5 

2 

'3 

5 
4 

6 

4 
3 
4 
3 

1  1  -8 
46-6 
76-9 
88-8 

7'i 
47-2 
94-2 

11-9 
44-6 

83-3 
84-4 

i  i-o 

507 
72-1 

94'4 

12-9 

49'4 
92-3 

12-9 
50-4 
92'3 

lO'O 

47-9 
86-9 

90-6 

10-9 
45'1 
7''3 
93'8 

10-8 

44'5 
72-4 
95-8 

10-9 

45'2 

77-9 
94-8 

6l'2          O'O 
6l'2     +0-2 

59-6  +1-8 

6l'2          O'O 

o"-ooo 

28-6       o'o 
30-2   —0-8 
30-7       o-o 

+  0"024 

7-8       o-o 
6-5   +0-6 
5-8  +0-5 
6"3       o-o 

—  0"'02I 

42-9       o-o 

42-5     +0-2 
42-3     +0-2 

42-4       o-o 
—  o"-oo6 

i6'i       o-o 
14-5   +07 
14-2       o-o 

—  O"'O24 

20-2     —I'2 
I7-9    +1-2 

19-2       o-o 

+  0"'OO2* 

35-5       o-o 

38-5     +0-4 
42-6     —  O'2 

42-8       o-o 
+  o"-09  1 

48-8       o-o 

48-9    +0-2 
,0-0     —0-7 

49-5       o-o 
+  o"-oo8 

8-4       o-o 

7'3   +i'4 
9-6  —0-6 

9-3        o.o 
+  o"-oii 

49-8       o-o 
49-1    +0-4 

497   -o'5 
49"i       oo 
—  o"-oo8 

4 
3 

2 

3 

6 

5 
34 

7 
3 
4 
3 

i 

8 

3 
8 

2 
2 

6 

2 
2 
6 

4 

2 

4 
3 

3 

4 

2 
12 

5 
3 
4 
7 

4 
3 
4 

3 

Groombridge  1  1  1  . 

Oh    j2m 

43°  38' 
Groombridge  112. 

Oh    j2m 

45°   56' 
Groombridge  113.. 

Oh    jjm 

41°  14' 

Groombridge  1  1  4.. 
Oh  33m 

"9°   53' 
Groombridge  115.. 

Oh    jjm 

41°      i' 
Groombridge  1  16.. 

Oh    jjm 

30°  24' 

1  8  Cassiopeia....  a 
Ou  34m 

34°     3' 

Groombridge  1  1  8.. 
o"  35m 
H°  43' 

Groombridge  119.. 

Oh    j^m 

38°  24' 

Groombridge  120.. 
Oh  35m 

24°   27' 

Groombr.  1  1  1 
Radcliffe  
Bonn  

I  1-0 

49-9 
75'9 
92-5 

.3-8 
497 
73'3 
94-8 

I2JO 
49-8 
76-2 

68-8 

12-9 
49'4 

75'9 
93-1 

11-9 

46-8 

76-3 
92-2 

i  i-o 
49"  3 
7i-3 
95-4 

6-8 
42-2 
94'5 

11-9 

46-9 

73'9 
78-3 
94-2 

10-9 

45  '9 
72-9 

93'4 

11-9 

45'5 
73'3 
93-2 

s             s 
40-20        "00 

40-10    —-07 
40'  10   —  -i  8 
39-85       -oo 
—  o"-oo43 

57-71        -oo 
•67    +-07 
•67    +-08 
•76       -oo 
+  O8iooo6 

5-15       -oo 

•20     —-05 
•20     —'04 

•i  6       -oo 

-f  O8-0002 

40-99       -oo 
41-18   —-03 

41-34  -0-9 

41-32       -oo 
+  o*-oo4i 

29-68       -oo 
•44  +  -i6 

•52     +-02 

•51        -oo 

—  O8'OO21 

52-69       "oo 

•83  --07 

•84   —'04 
•85       -oo 
+  os-ooi9 

15-48       -oo 
15-60  +-io 
16-03       '°° 
-f-oB-oo63 

0-63        -oo 
1-05   —-04 
1-24  +-06 
1-31    +-03 
1-51        -oo 
-f  os-oio7 

4-41       -oo 
•32   --04 
•16  +-02 
•io       -oo 
—  os-oo38 

30-27       "oo 

"47   -"'5 
•43   --08 
•37       -oo 

+  0S'OOI2 

6 
2 

3 

3 

5 

2 

3 

5 

7 

2 

4 
4 

2 

3 
5 

2 

3 
3 
3 

3 

2 

2 

4 

5 
54 
52 

3 
3 
5 

6 

5 
5 

2 

4 

5 
3 
3 
8 

iro 
43'8 
75'9 
92'5 

13-8 
44'5 
73'3 
94-8 

IZ'O 

44-2 
76-2 
68-8 

12-9 
49'9 
75'9 
93'5 

11-9 
50-9 

76-3 
92-2 

I  I'O 

47-2 
7i'3 
94'9 

I  I-O 

45'9 
94-2 

11-9 
48-1 

73'9 
78-3 
94-4 

10-9 
46-8 
72-9 
93-2 

11-9 

47'3 
73'3 
93-6 

54-1       o-o 
56-8   -2-4 
53-8  +0-6 
54-2       o-o 

+  o"-ooi 

30-2       o'o 

297    +°'3 
29-2   +0-6 
29-7       o-o 
—  o"-oo6 

59-0       o-o 
6  1  -2   —1-9 
60-4   —  o'8 
59-6       o-o 
+  o"-ou 

43-4       o-o 
44-6  —  o"6 
45-9  -1-4 
44-9       o'o 
+  o"-oi9 

52-9       o-o 
51-7    +1-0 

51-7  +0-9 

52-5       o-o 

-o"'oo5 

15-0       0-0 

14-0  +0-7 
14-8   —0-3 
14-2       o'o 
—  o"-oio 

54-8       o-o 

56-5  -0-4 

57-9       o-o 
+  o"-o37 

56-6       o-o 

58-8  +0-4 
61-5  —  0-5 

6l'5     —0-2 

62-4       o'o 

+  o"-o7o 

17-7       o-o 

l8'5     +0-2 

19-4       o-o 

2O'O          O'O 

+  o"-028 

19-6       o-o 
20-5   -0-3 
19-8  +0-9 

2PI           O'O 

+  o"-oi8 

5 
3 

2 

3 
4 

; 

4 

4 
4 

! 

3 
3 

2 

3 

44 
25 
49 

4 
4 
5 
3 
6 

5 
4 

2 

3 

5 
5 
3 
13 

Bonn  

Greenwich  

Groombr.  102 
Radcliffe  

Greenwich  

Groombr.  1  1  2 
Radcliffe. 

Bonn  

Greenwich  

Groombr.  103 
Radcliffe 

Greenwich  — 

Groombr.  1  1  3 
Ritdcliffe  

Oh   j0m 

46°     7' 
Groombridge  104. 

Oh    3,m 

3°°   17' 
Groombridge  105  . 

Oh    jjm 

19°  26' 
Groombridge  1  06  . 

Oh    j,m 

19°  25' 
Groombridge  107  . 

Oh    jjm 

43°   u' 
Groombridge  108  . 

Oh    j2m 

30°   16' 
Groombridge  109  . 

Oh    j2m 

39°  20' 

Groombridge  i  io  . 
oh  32™ 

39°   I2' 

Bonn 

Bonn  

Greenwich  

Groombr.  104 
Radcliffe  

Helsingfors  .  . 
Greenwich  

Groombr.  105 
Radcliffe  

Greenwich  

Groombr.  1  1  4 
Radcliffe.... 

Christiania  — 
Greenwich  

Groombr.  1  1  5 
Radcliffe  

Greenwich.  ... 

Groombr.  106 
Radcliffe 

Greenwich.... 

Groombr.  1  1  6 
Radcliffe  

Greenwich  

Groombr.  107 
Radcliffe  

Helsingfors... 
Greenwich  

Groombr.  117 

Porl^lifTa 

Bonn  

Greenwich  

Groombr.  1  1  8 
Radcliffe  ... 

Greenwich  

Groombr.  108 
Radcliffe  

Christiania  — 
Helsingfors  ... 
Greenwich  

Groombr.  119 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  109 
Radcliffe 

Harvard  

Greenwich  

Groombr.  i  io 
Radcliffe  
Harvard 

Greenwich.... 

Groombr.  1  20 
Radcliffe  ; 
Christiania  — 
Greenwich  .... 

Greenwich  

GROOMIUUDGE  CATALOGUE — DKDUCKD  PROPER  MOTIONS. 
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Star's  Name, 
and  Approximate 
E.  A.  and  X.  P.  D. 
iSoxro. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
nn<l  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

E|>och 
of 
Obs. 
1800. 
-1- 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 

p.  k 

32  Andromedae  

Oh  jjm 

Si'     8' 
1    Groombridge  122.. 

Oh   j-m 

19°    14' 

19  Cassiopeise  ....£ 
o>'35m 
40°    5' 

Bradley  64 

Groombr.  121. 
Radcliffe  

9  '4 

48-4 
93-o 
88-2 

12-9 
50-5 
93'5 

8-9 
45-8 
83-, 
69-1 

13-9 

47'4 
75-8 
80-6 
9  1  -6 

n-o 

46'3 
71-9 

9''5 

13-0 

48-3 
78-6 
92-3 

12-9 

48-4 

73'5 
95-2 

107 
48-2 
85-6 
96-2 

I  O'O 

45'2 

'" 

10-9 

48-3 
79-0 

93'5 

s             s 
9-56       -oo 

•47   +'°5 
•49   --oi 
•48       -oo 
—  o"-ooio 

47-66   +-63 
48-32   —-08 
48-64       -oo 
4-o"-oo44* 

55-78       -oo 
•61   +  -20 
•80  —'03 
•8  1       -oo 
+  o"-ooo5 

2-63       -oo 
•43   +  -'e 

'43     +'02 

•36   +-08 
•41       -oo 

—  08'0028 

27-83       -oo 

•70  +-04 
•85  --19 

•59       -oo 
—  o"-oo3o 

24-40       -oo 
27-97   +-oi 

31-03  +-04 

32-46       -oo 
+o"'ioi6 

ii  -59       -oo 

•89  —15 

•98     —  -12 

•96       'oo 
+  o'-oo45 

23-13       -oo 

22-96     +'O2 

22-87   —  '°4 
22-79       '°° 
—  o"-oo4o 

24-34       -oo 

2370  +'32 

23-55       '0° 
—  o'-oo95 

57-09       -oo 
•02   +  -08 
•i  6   —-04 

•12          'OO 

+  o'-ooo4 

6 

5 

8 

3 

3 

5 
S 

6 

4 
7 
7 

3 

4 

2 

3 
3 

4 
4 

2 

3 

5 

4 
8 

S 

5 

2 
2 

5 
6 

10 

3 

4 

3 
3 
17 

2 

4 

2 

4 

9'5 
49'3 
93-0 
88-2 

12-9 

47-6 
937 

I'9 
46-9 

83-1 
69-1 

13-9 

49  "9 
75-8 

80-6 
91-6 

11-0 

44'9 
71-9 
91-5 

13-0 

47'9 
78-6 
92-3 

12-9 
46-2 

73'5 
95-0 

10-7 

44-5 
85-6 
96-7 

I0'0 

43-' 

93'3 

io~9 
49-8 
79-0 

93'5 

427       o'o 
42-5   +0-5 
42-5   +0-8 

43'3       o'° 
-f  o"-oo8 

12-5   +1-1 

'37  +  °'5 
14-9       o-o 
+  o"-oi6* 

267       o-o 
27-5   -07 

267     +0'2 

26-8       o'o 

-(-O"'OO2 

44-0       o-o 
45-6  +0-6 

457   +  *-i 
47-4  +0-6 
48-7       o-o 
+o"-o6o 

55-8       o-o 
57-4  -0-8 
56-5   +0-8 
57'8       o-o 

+  0"'025 
34'O         O'O 

39'3   -17 
41-5  -o-i 
43-0      o-o 
+o"-ii3 

41-4       o-o 

43-3  -0-9 
43-6  -0-5 

43-6       oo 

+  O"'024 

35-5       o-o 

37-1  -0-5 

39-8   -1-8 
38-3       o-c 
+  o"'033 

4  5  -6       o-o 
47-9   -1-2 
48-4       o-o 
+  o"-o34 

i6'o       o-o 
17-4   -0-8 
15-8   +1-1 

17-0       o-o 

+  0"'OI  2 

5 
5 
8 

3 

3 
3 
5 

6 

5 
7 
7 

3 
3 

2 

3 
3 

4 
5 

2 

3 

5 
4 
8 

5 

5 
3 

2 

5 

6 

5 
3 
3 

5 
4 
26 

2 

4 

2 

4 

Groombridge  131.. 
o1'  38"' 

49°  54 
22  Cassiopeise  o 

Oh  jgm 

42°  19' 

Groombridge  133.. 
o"38h 

49°  55' 
Piazzi  0  162  ..    . 

Groombr.  131. 
Kadcliffe 

'3'9 
48-2 
82-9 
8o'6 
89-8 

9-3 

44'9 
95-2 

«3'9 

48-0 

8  1  -6 

79"9 
89-6 

12-0 

447 

74'9 
94'o 

I2'O 

49'3 
75'9 
95'3 

I  O'O 

48-8 
99'  5 

I2'O 
469 
75'9 

93'8 

13-9 

47'9 
80-4 

!79'9 
92-6 

I2'0 
49'4 

77'9 

947 

14-0 

47  '9 
83-3 
86-5 

K                   S 

16-35       -oo 

•31     +'02 

•45   --14 
•25   +'o6 
•31       -oo 
—  o"-ooo5 

3570       -oo 

•70    +'O2 

•75       -oo 
+  o"ooo6 

36-50       -oo 

'49     +'02 

•6  1    —08 

•50  +-03 

'53       -o° 
+  o"'ooo4 

1-36       -oo 
•38   —  -08 
•28   —-03 

•21          -OO 

—  o'-ooi8 

32-33       -oo 
32-76       -oo 

33-12  --05 

33-29       -oo 
+  o"oii5 

25-56       -oo 
25-70  +'06 

26'O2          'OO 

+  o"'oo5i 
57-35       -oo 

•63  --17 

•56       -oo 
•61        oo 

+  O"'OO32 

0-32       -oo 
•67   —'II 
•86   --08 
•80  —  -02 
•87       -oo 
-r-o"-oo7o 

21-45   +'^7 

22'OI     —  'l6 
21-96     —  -O2 
22'OO          "OO 
+  0'-OO32* 

5-18       -oc 

•46     --I4 
'45     +'03 

•50       -oc 
+  o'-oo44 

2 

3 

2 

3 
3 

6 
3 
4 

6 
3 

4 

2 

4 

.6 
3 

««i 

i 

2 
2 

6 

6 
6 
5 

5 
3 
3 

7 

6 

4 

2 
2 

4 
i 

2 
2 

6 

5 
3 

2 

3 

13-9 

50-5 
82-9 
8o'6 
89-8 

9'3 
45'4 
95-2 

>3'9 

50-4 
81-6 

79'9 
89-6 

I2'0 

47'i 
74'9 
93'5 

12-0 

50-9 
75-9 

94-8 

I  O'O 

45-8 
99'4 

I2-O 
46-9 

75'9 
92-8 

'3'9 

47'5 
80-4 

79'9 
92-6 

I2'0 
50'6 

77'9 

94'5 

14-0 

45'* 
831 
86-5 

58-9      o-o 
58-8  +I-I 

60-9    —  O'2 
60-5     +0'2 

60-9       o-o 

+  O"'026 

2-7       o-o 
4-8   —i'6 
4-0       o-o 
+  o"'oi5 

21'O          O'O 

19-6  +1-6 

20'I     +1'3 

21-5   —  o-i 

2  I  '5          O'O 

+  o"-oo7 
50-3       0-0 

50-5  +0'3 

48-8  +2-3 
51-3       o'o 

+  O"'OI2 

13-1       o-o 
157       o-o 
16-5   +0-9 
1  8-8       o'o 
+o"'o69 

11  -I            O'O 

12-1    —  0-4 
12-3       o'o 
+o"-oi3 

44-6       o-o 
46-6   -1-4 
46'  i    —0-3 
46-2       o-o 

+  O"'O2O 

22'I           O'O 
25'2     —  0'6 
26-9          O'O 
26-7     +0-2 

27-8       o-o 

-f-o"'072 

2  I  'I           O'O 
21'7     -0-4 
21-3     +0'3 
2  I  '8          O'O 

+  o"'OQ9 

21-9       o-o 
237   -i-o 

22'6    +J-2 

23-9       o'o 

+  0"'028 

2 

3 

2 

3 
3 

6 

4 
4 

6 
4 
4 

7. 

4 

6 

5 

2 

9 
3 

2 

5 

6 

4 
5 

5 
4 
3 
6 

6 

3 

2 
2 

4 

i 
3 

2 

6 

5 
3 

2 

3 

Luud  

Bonn  . 

Greenwich.... 

Groombr.  122 
Radcliffe  
Greenwich  

Groombr.  123 
Radcliffe  
Bonn  

Lund  ...  .  . 

Greenwich  

Groombr.  132. 
Kadcliffe  

Greenwich  

Groombr.  133. 
Radcliffe  

Greenwich  .... 

Groombr.  124 
Radcliffe  

Bonn  

Lund  

Greenwich  

Groombr.  134. 
Radcliffe  

Oh  jgm 

49°  54' 

Groombridge  125.. 
Oh  j6,,, 

38°  15' 
Groombridge  126.. 

Oh  jyin 

"4°  39' 
Groombridge  127.. 

Oh37m 
19°  46' 

2  o  Cassiopeise  —  IT 
Oh  37m 

43°  34 
21  Cassiopeia  

Bonn  

Lund  

Oh  j^m 

35°  «' 
Groombridge  135.. 

Oh  jgm 

35°  37' 

23  Cassiopeise  
ob40m 
15°  45' 

Piazzi  0.  1  68  

Greenwich.... 

Groombr.  125 
Radclitfe  

Harvard  
Greenwich  

Groombr.  135. 
Radcliffe  .... 

Harvard  

Greenwich.... 

Groombr.  126 
Kadcliffe 

Harvard,  

Greenwich  

Groombr.  1  36. 
Radcliffe 

rvasnii  .. 

Greenwich  .... 

Groombr.  127 
Radcliffe  . 

Greenwich  

Groombr.  137. 
Radcliffe 

oh39m 

35°  '7' 

Groombridge  138.. 
oh40m 
49°  47' 

Groombridge  139.. 
oh  40'" 
35°  '-7' 

Groonibridge  140.. 
ol'40m 
45°  44' 

Christiania  
Greenwich  

Groombr.  128 
Radcliffe  

Harvard  

Greenwich  

Groombr.  138. 
Radclifie 

Bonn  

Greenwich.... 

Groombr.  1  29 
Radclitle 

Lund  

Green  wicli  .... 

Groombr.  1  39. 
Radcliffe 

oh  38™ 
I5'36' 

Groombridge  1  30.. 
Oh  37m 

43°  38' 

Greenwich  

Groombr.  130 
Radclitfe  

Harvard  

Greenwich  

Groombr.  140. 
Radclifie 

Bonn  

B.  in  ii 

Greenwich  

Greenwich  
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

|  -     ••  •    • 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P. 

D. 

| 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

c-o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

•s-i 

JJ5 

5  JO 

pL 

to 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

00 

id 

]4 

M 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  11. 

Groombridge  141.. 
oh  40™ 

43°  42' 

Piazzi  0.  181  

Gioombr.  141. 
Kadclifie  
ISoiin  

i  i-o 
50-1 

75'9 
89-9 

10-9 
448 

77'4 
93-1 

14-8 
46-5 
89-0 
93-0 

7-8 
49-6 

lOO'O 

12-9 

48-5 

74-6 

937 

6-8 
44-6 
94-0 

13-0 

48-9 
93'9 

12-8 
45-2 
76-0 

95'5 

14-0 

49'5 
76-9 
90-5 

7'4 
46-7 

72-9 
92-1 

S                  8 

29-57       -oo 

29-8)      —-07 
3006     —  -21 

29-91        -oo 
+  oe'oo43 

45-69       -oo 
•62       -oo 
•62   —-II 

•54       -oo 
—  os-ooi8 

57-56       -oo 

57-94     +-20 
5870     +-20 

58-97       -oo 
4-o"-oi8o 

53-72       -oo 
60-20  +'92 
70-05       -06 
+  o8-i773 

33-54       -oo 
36-08   —'07 
37-82       -oo 
39-15       -oo 
+  os-o694 

15-68       -oo 
20-90   —'09 
27-58       -oo 
+  os-i365 

52-61       -oo 
•71    --ii 
•60       -oo 
—  o"-oooi 

59-55       -oo 
60-09   —  '24 
60-18   —  -o^ 
60-34       -oo 
-f  o8-oo96 

26-84       -oo 
27-08   —  "14 
27-18   —  -18 
27-04       -oo 

+  0"'0026 

35-90       -oo 
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•36  +-04 

•40       -oo 

O8'OOOO 

33-65       -oo 

•67  --05 

•66  —"05 
•60       -oo 
—  os-ooo6 

54-28       'oo 

•54  -'23 
•28  +-05 

•36       -oo 
+  os-ooio 

51-39       -oo 

50-67  +-24 
50-34  +-30 

50-32       -oo 

6 

3 

2 

5 
6 

2 

3 
3 

3 

2 
2 

3 

3 

2 

2 
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5 
3 

2 

9 
3 

2 

2 
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4 

2 
2 
II 
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2 

3 

5 

3 
3 
3 
5 

6 

2 
10 
10 

i  ro 

74'3 
95-1 

8-9 
93-6 

16-0 

79'5 
94'9 

i  r9 
48-9 
77-8 
95'4 

11-9 

44-8 
77-8 

12-8 
51-2 
72-5 
937 

13-9 
51-9 

72-8 
95-1 

1  6-0 

45'9 

75-1 
94-6 

I3-9 
51-9 

72-5 
95'5 

14-8 
46-2 
70-1 
92-7 

53'3     o'-'o 
54-3  -°7 

+  o""oi  i 

46-1       o-o 

45'5   +°7 
46-8   —0-5 
46-4       o-o 

12-4       o-o 
1  1-8   +0-6 
10-4  +2-0 
12-4       0-0 
o"-ooo 

49-0       o-o 
49  '8   —  o-i 
50-1    +0-1 

50-5          O'O 

+  o"-oi8 

34-0       o'o 
35-4  -0-5 

36-0    —  O'2 

35*9       0*0 

+  o"'O26 

17-3       o-o 
14-5   +1-6 
15-0  +0-4 
14-8       o-o 
-o"-o3i 

32-3       o-o 

34-0     -1-2 
32-9    +O'2 

33-4       o-o 
+  o"-oi4 

54-5       o-o 
55-2   -0-5 
55-6  —  0-6 
55-2^     o-o 

5-5       o'o 
57       o-o 
5-9   -o-i 
5-9       o-o 
+  o"-oo5 

29-4       o'o 

29-9  +°'5 
31-2       o-o 
31-9       o-o 

+  o"'O32 

6 

3 

2 

5 

6 
4 
3 
3 

3 

2 

2 

3 
3 

2 
2 

5 
5 

2 
2 
II 

3 

5 

2 

5 
4 

2 
2 

8 

5 

2 

3 

4 

3 

2 

3 
4 

6 
4 

10 

19 

Piazzi  0.  267  
oh  58m 
39°  34 

Groombridge  232  . 
ou  58"' 

5°°  35' 

Piazzi  0.  268 

Groombr.  231. 

I2'0 

50-3 
71-9 

94'3 

i  ro 

47  '4 
80-2 
91-3 

12-9 

49  '9 
7^5 
90-4 

10-9 

47'9 
77-0 
76-1 

9'3 
43'5 
93  -° 

i  ro 
48-6 
77-0 
91-8 

8-0 
47-6 

75'9 
94'5 

12-9 
45-0 
72-5 

93'9 

ii  -9 

47'5 

74'9 
94-0 

i  ro 

45'3 
77-0 

93'4 

s             s 
2074       -oo 

•94     --I2 

•90     --05 

•89       'oo 
+  o3-ooi8 

24-81        -oo 
25-00   +-07 

25-17  +-13 
25-38     -50 

20-25       -oo 

2I'II     —'22 
21-38     —-09 

2160       -oo 

25-58       -oo 
26-18  —-07 
26-48   +-04 
26-51       'oo 

21-82       -oo 

27-48-1-75 

31-37       -oo 

37-86       'oo 
38-08       'oo 
38-28   -'03 
38-34       -oo 
+  os-oo6o 

25-26       -oo 
40-81    —  -io 

5173  +-05 

59-05     t-oo 
7-51        "oo 

•38  +-19 

•46   +-16 
•65       -oo 
+  os-oo  1  7 

37-12       -oo 

•io   +-07 
•i  8        -oo 
+  os'ooo- 

56-62        "oo 
•72    --13 
•66  --ii 

54       -oo 

—  OS'OOIO 

5 
3 

2 

5 
5 

2 

j 

5 
3 

2 

6 

6 

3 

2 

6 

355 
1400 

4 
3 

2 
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5 
6 

2 
17 

4 
3 

2 

5 

5 
3 

2 

4 

4 

3 

2 

5 

I2'0 

47  "9 
71-9 

94'4 

i  ro 
48-9 
80-2 
91-3 

12-9 

43'9 

72-5 
90  '6 

10-9 

45'9 

77-0 

7'3 
42-6 
927 

i  ro 
48-4 

77-0 
92-2 

8-0 
50-1 

75'9 
947 

12-9 

47  '4 

72-5 

93'9 

11-9 
48-4 

74'9 
94-0 

i  ro 

46-9 

77-0 
934 

//            // 
49-4       o'o 

50-0   —0-4 

49-1  +0-7 

49-9       o-o 
+  o"-oo6 

55-5       o-o 
55-2   +0-5 
54-8   +ro 
55-9       o-o 
+o"-oo5 

26-8       o-o 

2~'O          O'O 
29-2     —2-1 

27-2   ^    o-o 
+  o"-oo5 

357       o-o 
367   -0-3 
36-8   +0-3 
37-1       o-o 

+  0"'022 

41-8        o'o 
41-8    —o-i 
41-6       o-o 

—  o"'OO2 

57       o-o 
5-6   +0-8 
57   +ri 
7-0       o-o 
+  o"-oi6 

3-1       o'o 
68-8   -0-3 
107-6  +  0-8 
137-6     o-o 

21'8          O'O 

2i"5   +0-4 
24-5    -2-5 

22'1           O'O 

25-9       o'o 
247   +i'3 

25-8    +0-2 

26-0       o'o 
+  c"-ooi 

7-2       o-o 
7-2    +0-1 

7-0  +0-4' 

7-4       o-o 

+  0"'002 

5 
3 

2 

5 
4 

2 

3 
3 

5 

3 

2 

6 

6 

4 

2 

6 

90 
550 
'759 

4 

4 

2 

6 

7 

8 

2 

Ib 

4 
4 

2 

5 

5 
4 

2 

4 

4 
3 

2 

5 

Helsingfors  .  . 
Greenwich  .  .  . 

Groombr.  222 
Radcliffe  
Bonn  

Harvard 

Greenwich.  ... 

Groombr.  232 
Radcliffe 

Lund 

Greenwich  ... 

Groombr.  223 
Radcliffe  
Bonn  

Greenwich  ... 

Groombr.  224 
Radcliffe  
Helsingfors  .. 
Greenwich  .  .  . 

Groombr.  225 
Radcliffe  
Helsingfors  .. 
Greenwich  ... 

Groombr.  226 
Radcliffe  

Greenwich.... 

Groombr.  233. 
Radcliffe  

'9°  39' 

Groombridge  234  . 
Oh  59m 

27°  49' 
i  Ursse  Minoris...a 

jh   ,gm 

i°  1  6' 

Groombridge  236. 

Oh  j^m 

27°  55' 

30  Cassiopeise.../* 
,h    Om 

35°  35' 
Groombridge  238. 

,h       ,in 

'9°  54 
Piazzi  0,  279  

Christiania.  ... 
Greenwich  

Groombr.  234. 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.  235. 
Radcliffe 

Greenwich  

Groombr.  236. 
Radcliffe 

Christiania  ... 
Greenwich  

Groombr.  227. 
Radcliffe  .  .  . 

Helsingfors  ... 
Greenwich  

Groombr.  237. 
Radcliffe 

Helsingfors  ... 
Greenwich  .... 

Groombr.  228. 
Radcliffe  

Harvard  

Greenwich.  .  .  . 

Groombr.  238. 
Radcliffe 

Bonn  

Christiania  — 
Greenwic  h  ... 

Groombr.  239. 
Radcliffe  .. 

Greenwich  

Groombr.  229. 
Radcliffe  

jh     om 

37°    5' 

Groombridge  240  . 
1  1>    om 

27°  56' 

Helsingfors... 
Greenwich  

Groombr.  230 
Radcliffe  

Harvard  

Greenwich  — 

Groombr.  240. 
Radcliffe  . 

o"  59'" 
i°°  34' 

Kasan  . 

Helsingfors  .  .  . 
Greenwich.  ... 

Greenwich  
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Star's  Name, 
and  Approximate 
,    R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

o-gi 

Epoch  -g  $? 
of       0.2Q 

±.    *«* 

Residuals 

c—  o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

OllB. 
I  SOO. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

;    Piazzi  0.  285  
I  ''    om 
41°     i' 

Bradley  117 

(irihiinbr.  241. 
Radcliffe  

12-2 

48-4 
84-4 

9.  -2 

12-2 

44'9 
96-3 

«4'5 

46-0 

82-9 
89-9 

'3'5 

44-8 
72-8 
857 

,4-6 

48-3 
76-8 
94'4 

10-5 

49'4 
83-0 
80-8 

13-8 
48-8 
72-8 
92-2 

99 

43'9 

72-5 

84-4 

11-9 

48-8 
71-6 
94'5 

14-0 
48-9 
77  '4 
95-2 

a              s 

48-30       -oo 

•48  --04 
•55  +-04 

•6  1       -oo 

45-00       -oo 

45-92  +-09 

47-58       -oo 
13-52       -oo 

13-81     —'02 

14-13   —  -oi 
14-18       -oo 
4-o"-oo88 

49-26       -oo 
"29   —  -02 

"44  --I7 
"28       -oo 
4-oi-ooo3 

32-93       -oo 
•92   —  -01 
•97   --08 
•88       -oo 
—  o'-ooo6 

40-91        -oo 
41-30  +-ii 
41-99   --15 
41-81       -oo 
4-o"'oi28 

29-81        oo 
30-07   --18 
29-93  4-  -02 
29-98       -oo 

4-O"-OO22 

I2'68       'oo 
12-85   +'°4 

13-19  --II 

13-14       -oo 
+  o«-oo62 

2-55       -oo 

•78  --15 

74   --°7 
•72       -oo 

4-O"-OO2  I 

8-16       -oo 

•37   -'17 
•38   -'14 
•27       -oo 

5 
5 

2 

4 

1  1 

3 

5 

7 
5 
5 
3 

7 
3 

2 

6 

6 

5 
3 

7 
9 

2 

3 

3 
4 

2 

5 

6 

4 

2 

4 

2 

4 
3 
3 

3 
4 

4 

5 

12-2 

49'4 
84-4 
91-2 

12*2 

45'' 
96-3 

«4'S 

487 
80-7 
89-9 

13-5 

48-4 

85-4 

47-6 
76-8 
92-5 

ID'S 

46-9 
83-0 
80-8 

I3-8 
48-5 
72-8 
91-8 

9-9 
48'5 
72-5 
84-1 

11-9 
50-6 
71-6 
94'5 

14-0 

5°'3 
77'4 
95-1 

58-0      o-o 
59-1    —0-8 
58-0  4-05 
58-6       o-o 
4-o"-oo8 

43-3       o-o 
42-6  4-°'6 
43-0      o-o 

36-1       o-o 
38-9  -07 
40-0  4-0-3 
40-7       o-o 
4-0"  -061 

26-5         O'O 

25  8  4-0-6 
26-6  —0-3 
26-2       o-o 

27-5       o-o 
28-1       o-o 

29-1  -0-5 

28-8       o-o 

4-o"-oi7 

3  4  -6       o-o 
37-0   -0-6 
38-2       o-o 
38-1       o-o 

2O"O          O'O 
23-I     —1-2 
24-3     -1-1 

24-3       o-o 
23-1       o'o 

22-9  4-1-7 

24-6  4-0-8 
25-9       o-o 

35-9       o-o 
34-3   4-1-2 
35-0  4-0-3 
35-1       o-o 
—  o"-o  i  o 

27-5       o  o 
28-4  —  o-i 
28-8       o-o 
29-2       o-o 

4-o"'021 

5 
4 

2 

4 

12 

5 

5 

7 

5 
5 
3 

7 
5 

2 

7 

7 
4 
3 
3 

7 
3 

2 

3 
3 

2 
2 

5 

6 
5 

2 

5 

2 

3 
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3 

3 

4 

5 

Groombridgo  251.. 
i1'    3m 
35°  5°' 

42  Andromedse..</> 

,h     jm 

43°  2O< 
Groombridge  253.. 

Groom  bridge  254.. 

,h      jm 

38°  5°' 
32  Cassiopeise  

,h     ^m 

25°  33' 
44  Andromeda;.... 

,  h      *  m 

48°  3°' 
33  Cassiopeiae  —  6 

,h      ^m 

35"  26' 

Groombridge  258.. 
i  h    4m 
27°  13' 

Groombridge  259.. 

,h       -  m 

1  6"  39' 
Groombridge  260.. 

,1.      ^m 

41°  25' 

Groombr.  251 
Radcliffe 

12-0 
46-2 
77'9 

93-1 

1O'2 

47-8 
74-8 
79-9 

i  ri 

48-3 
84-4 

94'9 

11-9 

48-7 

77'9 
94-2 

8-9 

457 
80-9 

95'5 

10-9 
48-2 
79-8 
91-8 

7-1 

45'3 
77-9 

85-1 

15-9 
496 
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91-1 

12-9 
50-3 
92-8 
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48-2 
80-5 
92-8 
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4-0"'O002 
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•65   -''3 

•46  --14 
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31-59       -oo 
•63   4--05 
•63   +-14 
•80       -oo 

4-99     -06 

•65   —  -11 

•11  +-04 

•01       'oo 

—  O'-O  1  2  I 

22-22          -OO 
23-18     +-07 

24-06  4-  -07 
24-33       -oo 

37^7       '0° 
•75   --28 
•89  --25 
72       -oo 
4-o"-oo6o 

17-61       -oo 
18-31    —'42 
18-21       -oo 

25-32       -oo 
•39  --06 
•32   4--oi 
•33       -oo 
4-o*-oooi 

5 
3 

2 

4 

5 

4 

2 
2 

3 
4 
3 
3 

4 
5 

2 

3 

5 
3 
5 
9 

6 

4 

2 

3 

5 

5 

2 

5 

4 
3 

2 

7 
3 

2 

6 

3 
4 

2 

3 

I2'0 
46-2 

77'9 
92-5 

IO'2 

74-8 
80-9 

i  ri 

46-0 
84-4 

94'9 

11-9 

47'9 
77'9 
94-2 

8-9 

497 
80-9 
94-1 

10-9 

49'3 
79-8 
91-8 

i  i-o 
44'9 
77'9 
84-9 

15-9 

48-2 
77-8 
91-2 

12-9 

49'9 
93-8 

II'O 

48-0 
80-5 
92-8 

6O'O         O'O 

57-5  +0-9 

57-0       o'o 
56-3       o'o 

41-5       o-o 
41-5  +0-1 

4I-4    +0-2 

41-6       o'o 

4-o"'OOI 

57-6       o'o 
56-2  +0-8 
56-2   4-o'i 
56'!       o-o 
—  o"-o  1  8 

21  -6      o-o 

20-3  +1-4 

22  '2     —0'4 
2  I  '8         O'O 

+  o"'OO2 

57-9       o-o 

57'8    +07 

60-0  —i-o 
59-  1       o-o 

97       o-o 
10-9  -|-o'6 
12-3   +0-8 
i  3-7       o-o 

5  o      o-o 

7'5   —  i  "2 
7-0  +0-5 
7-8       o-o 

21-4      o-o 

20'2     -|-1  '2 
22'7     -I'3 

21-4       oo 
o"-ooo 

48-4       o-o 

49-4  -0-4 

49-6       o-o 
4-o"-oi5 

18-5       o-o 
17-7   4-0-5 
16-8   4-1-1 
17-8       o-o 
—  o"-cog 

5 
3 

2 

3 

S 
4 

2 

3 

3 
3 
3 

3 

4 
3 

2 

3 

5 

5 
5 

12 

6 

3 

2 

3 

64 

3 

2 

5 

4 
3 

2 

8 

3 
3 
5 

3 

2 

2 

3 

Bonn  

Greenwich.  ... 
Groombr.  242. 

Greenwich.... 

Groombr.  252 
Radcliffe  

,h      2m 

10°  54' 
Groombridge  243  . 

,h      ,m 

49"  '9' 

Groombridge  244  . 
i"     i'" 
32°  19' 

Groombridge  245  . 

,h      ,m 

49°    4' 
41  Amlroniedse.... 

,h      ,m 

46°  38' 
Groombridge  247  . 

,h      2m 

32°  10' 
31  Cassiopeise  

Greenwich  .... 

Groombr.  243. 
Radcliffe  

Bonn  

Greenwich  

Groombr.  253 
Radcliffe  

Bonn  

Greenwich.  ... 

Groiunbr.  244. 
Radcliffe  

Greenwich.... 

Groombr.  254 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.  245. 
Radcliffe  

Harvard  

Greenwich.... 

Groombr.  255 
Radcliffe  ' 

Bonn  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  256 
Radcliffe 

Greenwich.  ... 

Groombr.  246 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  247. 
Radcliffe  

Greenwich  
Groombr.  257. 

Harli-lifFn 

Helsingfors... 
Greenwich  

Groombr.  248 
Radcliffe  

Harvard.... 

Greenwich  .... 
Groombr.  258. 

RnHrliffn 

,h      jm 

21°  48' 

Groombridge  249.. 
39°    o 

Groombridge  250.. 

i  '''     V" 
35°  57' 

Christiania  
Greenwich  

Groombr.  249 
Radcliffe   .. 

Helsingfors  .  .  . 
Greenwich.... 

GroomHr.  259. 
Radcliffe  

Greenwich  

Groorabr.  250 
Radcliffe  
Harvard  

Greenwich.... 

Groombr.  260. 
Radcliffe  

Greenwich  

Greenwich.... 

, 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

I). 

Spoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

c-o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

P 

•S-0& 

01  £  GO 

O  -§  G 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

2*0  W 

—    V   C^ 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Ohs. 
1800. 

Seconds  ol 
Adopted 
N.I'.  D.I  890-0. 

VI 

Jd 
ai0 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  221. 

Oh   jgm 

31°  40' 
39  Andromedse.... 

Oh  j5in 

49°  '4' 
Groombridge  223. 

oh  jgm 

42°  44' 
Groombridge  224. 

Oh  jym 

28°  46' 

Groombridge  225. 
Oh  57m 

29°    o' 

Groombridge  226.. 
o'1  58™ 

20°  I  6' 

Groombridge  227.. 

Oh  j7m 

32°  36' 
Groombridge  228.. 

Oh  jym 
42°  56' 

Groombridge  229.. 
Ou  j7m 

32°  33' 
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Groombr.  234. 
Radcliffe  

Greenwich  .  .  . 

Groombr.  224 
Radcliffe  
Helsingfors  .. 
Greenwich  .  .  . 
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C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 

1800. 

i 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.I  890-0. 

SO 

a 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  If. 

.  . 
Adop 

P.  I 

ted 
A. 

Adopted 
P.M. 

Bradley  137  
ih    6m 
10°  40' 

Groombridge  262. 

,h     ^m 

43°  57' 
Groombridge  263. 

,h      ;m 

39°    3' 
Piazzi  I.  9  

Groombr.  261. 
Radcliffe 

14-8 
48-6 
69-8 
99-9 

14-4 
49-8 
85-1 
89-9 

11-9 

76-2 
94'3 

10-9 
46-9 

75'4 
89-2 

11-9 
50-9 
70-9 
92-6 

12-9 
50-4 
91-4 

12-9 
48-4 
91-3 

15-0 

75'4 
92-2 

12-9 

5''3 
92-8 

13-9 
51-6 
81-4 
93-6 

s              s 

49-82       -oo 

48-69  +-34 

48-38     +-2I 

47-83       'oo 
5175       -oo 

•71  +-03 

'77   -'°3 
74       -oo 
—  o"-oooi 

46-61       'oo 
•41    +-29 
74  +'oi 
79       -oo 

+  08'0022 

11-83   -'°4 

I  2  '08     —'19 

11-94       'oo 

20-08       -oo 

•41  --09 

•56  —'II 
•58       -oo 

+  08'OO62 

15-05       -oo 
•60  —-32 
•55       -oo 

2077       -oo 
21-43   -'37 
21-43       -oo 

* 

13-96       -oo 

14-15  +-03 
14-40  --17 

14-45       -oo 

9-30       -oo 

'43   -'io 
•36       -oo 
+  o"'ooo8 

19-61        -oo 

20'II     —'28 
20-03     —  '°2 

20-08       -oo 

6 
3 

2 

9 

6 

3 
4 
3 

2 

3 
4 

4 

6 
3 

2 

3 
4 

2 
2 

3 

2 
2 

5 

2 

9 

4 
3 

2 

5 
3 

2 

5 

4 
3 
4 
5 

14-8 

47'3 
69-8 

IO1  "O 

14-4 

51-8 
85-1 
89-9 

11-9 
52-6 
76-2 
94'3 

10-9 
44-6 

75'4 
89-2 

11-9 
46-6 
70-9 
92-6 

12-9 

50-6 
91-4 

12-9 
47  -6 
91-4 

15-0 
47-0 

75'4 
91-2 

12-9 

Si'3 
93'o 

13-9 

5''4 
8  1-4 
93-2 

3  3"  7       o-o 
31-1    +0-4 

27-8       o-o 
-o"-o68 

19-6       o-o 

2O-O          O'O 

20-5   -o-i 
20-5       o-o 

+  O"'OI2 

34-9       o-o 

33-0    +2'0 

347  +o'4 
35-1       oo 

+  0"'002 

5  3  '4       o-o 
53-0  -0-4 
51-7       o-o 
51-3^    o-o 

42-9       o-o 

44-9  +0-4 
46-5  +0-4 

48-4       o-o 
+  o"-o68 

13-0       o'o 
12-6  +ro 

14-3          O'O 

-f-o"'oi7 

17-8       o-o 
17-2    +0-8 
18-5       o-o 
+o"-oo9 

28-8       o-o 

30-9     -1-2 

31-4  -i-o 
30-8       O-Q 

+  0"-026 

27-8       o-o 

27-5  +0-5 

28-2       o-o 

45-2       0-0 
44-3   +1-6 

46-2  +0-3 

46-8       o-o 

+  o"'020 

6 
5 

2 

18 
6 

\ 
I 

4 
6 

7 

2 

3 
3 

2 

3 

3 
3 

10 

S 
3 

IO 

4 

2 
2 

5 
3 

2 

5 
4 

2 

4 
3 

Bradley  151  

Groombr.  271. 
Radcliffe 

13-0 

48-9 
91-5 

I3'9 

Si'S 
75'3 
94'  3 

14-9 

48-2 
74-8 
88-8 

11-9 
51-8 
70-9 
93-8 

14-0 
48-9 
80-7 
94-0 

I  2'0 

49'9 
89-7 
94-0 

10-9 

46-6 
74-8 
88-3 

.4-8 

47'5 
89-0 

94'° 

i  i-o 

457 
80-4 
89-6 

15-8 

77-1 
937 

s              s 

17-84       -oo 
18-05   ~'°5 
18-19        -oo 

27-41        -oo 
•29  +-02 
•32   —-06 

•21           -00 

35-02       -oo 

•15     --I2 

•05       -oo 

52-22       -oo 

'34   ~'°4 
•42    —  -io 

'37       'oo 
+  o8-ooi8 

46-64       -oo 
•91    —  -20 
•8  1    --04 
•80       -oo 

+  O8'OO2O 

10-94       -oo 
•63   +-17 
•76   —  -ii 
•63       -oo 

55-34       -oo 
'57   --16" 

'44  +  '°4 
•51        -oo 

+  O8'OO22 

16-46       -oo 

16-03     +-13 
15-76     +-03 

15-74       -oo 
—  oB-oo9i 

10-50       'oo 
10-35   --15 

9-83   +-07 
9-81        -oo 

—  os-oo88 

1  1-43       -oo 
•53   --06 
•39   +'u 

•5  1        -oo 
-(-  os-ooio 

6 
6 

2 

3 

2 

4 

5 
3 

2 

3 

2 

3 

2 

3 

4 
3 

\ 

4 
3 
3 

7 

6 

4 

2 

3 

4 

3 

2 

6 
4 

2 

3 

4 
3 

2 

5 

13-0 

44'5 
90-4 

'3'9 
52-4 

75'3 
94'4 

14-9 

48-3 
74-8 
88-8 

11-9 

47-6 
70-9 

14-0 
49-2 
80-7 
94-0 

12-0 
49'I 
897 

93'9 

10-9 

46-2 
74-8 
88-3 

14-8 
46-4 
89-0 
94-0 

I  l-O 

46-9 
80-4 
89-6 

15-8 
47'3 
77'i 
93'9 

1  8-8       o-o 

187    -0-5 
17-5       o-o 
—  o"-oi7 

55-2       o-o 
56-8   —0-5 
57-9   -i-i 
57'3w    o'° 

7-4      o-o 
9-2   -0-9 
107   -1-7 
9-4       O'o 

25-6       o-o 
26-3       o'o 

26-9     —  C'2 

27-2       o-o 

+  O"'O2O 

39-7       o-o 
41-3    -0-8 
40-5    +0-7 
41-5       o-o 

-f  O"'O22 

47-2       o-o 

45-2     -I-I 

39'1    +  i'4 
40-  1       o  o 

56-9       o'o 

57-0  -0-4 

5  5  '9  +o'4 
56-2       o-o 

54'8       o-o 

53'8  +07 
53-1   +1-0 
54'i       o-o 

24-7       o-o 

27-4    -0'2 

27-6       o-o 

8-9       o-o 
8-0  +0-4 
8-3   -0-5 
7-4^    o-o 

6 

6 

2 

4 

2 

3 

5 
3 

2 

3 

2 

3 

2 

3 

4 
3 
4 
3 

5 
5 
3 
9 

6 

3 

2 

3 

4 
4 

2 

6 

5 
4 

2 

3 

4 
3 

2 

5 

,h     gm 
1  8"  50' 

Groombridge  272.. 

,h      gm 

4i°  49' 
Groombridge  273.. 

,h      gm 

43°  57' 
Groombridge  274.. 

jh      gm 

38°  5°' 
Groombridge  275.. 

jh      gm 

47°  "' 
Bradley  155 

Kasan  

Greenwich  

Groombr.  272. 
Radcliffe 

Greenwich  

Groombr.  262. 
Radcliffe  

Bonn 

Bonn  

Greenwich  

Groombr.  273. 
Radcliffe  

Greenwich  .... 

Groombr.  263 
Radcliffe  .. 

Harvard 

Bonn  

Greenwich  

Groombr.  264. 
Radcliffe 

Greenwich  

Groombr.  274. 
Radclifl'e  

45°  H' 

Groombridge  265. 
,h    6m 

38°  58' 
Groombridge  266.. 

,h     gm 

16°  34' 

Groombridge  267.. 

,h     gm 

16°  33' 

Groombridge  268.. 
,h    7m 

43°  55' 

Groombridge  269.. 
19°    o' 

Groombridge  270.. 

jli      jm 

4'°  47' 

Bonn 

Harvard  

Greenwich  .... 

Groombr.  265. 
Radcliffe  ..  .. 

Greenwich  

Groombr.  275. 
Radcliffe  

Harvard 

Bonn  

Greenwich  

Groombr.  266. 
Radcliffe  

Greenwich  

Groombr.  276. 
Radcliffe  

,h  ,,m 

13°    o' 
Groombridge  277.. 

,h     gm 

42°  29' 
Groombridge  278.. 

,h  I2m 

10°  26' 
Groombridge  279.. 

jh  I0m 

47°  38' 

Groombridge  280.. 
ih  iim 

27°    2' 

Kasan  

Greenwich  .... 

Groombr.  267. 
Radcliffe  

Greenwich  .... 

Groombr.  277. 
Radcliffe 

Greenwich  

Groombr.  268. 
Radcliffe 

Greenwich  .... 

Groombr.  278. 
Radcliffe  

Bonn  

Kasan  

Greenwich  

Groombr.  269. 
Radcliffe  

Greenwich.... 

Groombr.  279. 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  270. 
Radcliffe 

Greenwich  

Groombr.  280. 
Radcliffe  

Bonn  

Helsingfors  ... 
Greenwich  

Greenwich  

GROOMBKIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 
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Star's  Name, 
and  Approximate 
.    R.  A.  an.l  X.  P.  D. 
1890-0. 

Authority. 

R.  Ji 

L.                                                      N.    P. 

1). 

X<i.  of  Observations,  i 

Star's  Name, 
anil  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

Epoch 
of 
01*. 
i  Sco. 

Seconds  of 
Adopted  It.  A. 
1890-0. 

V 

No.  of  Observations. 

E]K>cll 

of 
Obs. 
1800. 

Seconds  ol 
Adopted 
N.  P.  I).  1890-0. 

Residuals 
C—  0. 

ipocli 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

c-o. 

No.  of  Observations. 

Epoch 
of 

Ol>8. 
1800. 

i'§-~ 
ttj 

Id 

1* 

No.  of  Observation*. 

Adopted 
P.M. 

P.  M. 

Adopted 
P.  M. 

A'  i  opted 
P.  M. 

Groombridge  281.. 
,h  10m 

45°  4°' 
Gnionibridge  282.. 

,h   ,,ni 

45°  56' 
Bradlcv  163  

Groombr.  281. 
Radcliffe  

I3-9 
49-2 

75'4 
887 

13-9 

47'4 
73'3 
92-8 

13-0 
46-0 
78  o 

94'9 

14-4 

47'2 
86-0 
92-6 

12-9 
46-4 
94-2 

1  1-9 

89-1 
94-1 

19-0 

45-5 
73-8 
94'5 

i  ro 

48-8 

79'9 
90-9 

8;9 

73-8 
947 

10-0 
46-9 
73-8 
95> 

s              s 

40-88       -oo 

40-90    +-04 
40-93     +'04 

41-00       "oo 

+  o"-ooi6 

17-85       -oo 
76  +-04 
•91    --14 
75       -oo 

2-42       -oo 

3-35  --23 

375   +-06 
4-  1  8       -oo 

41-08       -oo 

•13     —'02 

•19   --04 
•15       -oo 

0-65       -oo 

l'O2     —'26 

0-90       -oo 
-j-o(1-oo3  i 

6-68       -co 
6-28   +-18 

5  '93   +'49 
6-41       -oo 

57-06       -oo 
•03   +-oi 

•03  --03 

•oo       -oo 

—  o"-ooo8 

35-63       -oo 
•68    -  06 
•51    +-u 
•62       -oo 
—  o'-oooi 

9-86       -oo 
•86  +-02 
'89   —'01 
•90       -oo 

43-95       -oo 
44-26   +-oi 

44-68  --16 

44-71       -oo 

I 

2 

4 

5 
5 

2 

4 

5 

5 

5 
8 

7 
6 

2 

3 

5 
4 
7 

5 
4 
3 
5 

4 

5 

2 

7 

5 

5 

2 

3 

6 
6 

2 

9 

5 
4 

2 

7 

>3'9 
457 

75'4 
887 

'3'9 
48-3 

73'3 
92-8 

130 
46-7 
78-3 

94'9 

14-4 

49'3 
86-0 
92-6 

12-9 
48-4 

11-9 

89-1 
94-1 

19-0 

47'' 
73-8 
946 

i  ro 
S''4 

79'9 
90-9 

8-9 
44-1 
73-8 
94-8 

lO'O 

46-9 

73'8 
95-0 

357       o-o 

37'5       °'o 
39-1    +0-1 
40-1       o'o 

52-6       o-o 
54-0  —  o'6 
54-8   —0-6 
547  n    o-o 

14-0       o-o 
15-8   —0-9 

15-6     +0-2 

16-4      o-o 

35-6       o-o 
36-3   +0-4 

36-4     +I'2 

37-6       o-o 

+  O"'026 

47-7       o-o 
48-4   -o-i 
49-  1       o-o 

+-o"-oi7 

1  *Q         O'O 

/ 

07   +ri 
r8       o-o 
—  o"-oo  i 

14-1       o-o 

I3'8     +0'2 

I4'o       o-o 
—  o"-oo  i 

53-6       o-o 

527  +1-4 

53-9  +ro 
55'i       o'o 

487       o'o 
49-6  -n 
48-6   —  o-i 

48-4       o'o 

6-8       o-o 
6-5   +0-8 
8-6   -0-8 

8'2          O'O 

+  o"-oi7 

5 
3 

2 

4 

5 
3 

2 

4 

5 
3 

5 
8 

7 
5 

2 

3 

5 
4 

7 

5 
3 
3 
5 

4 

7 

2 

7 

5 
4 

2 

4 

6 
4 

2 

9 

5 
4 

2 

6 

Groombridge  291.. 

,1,     ,JU, 

38°  44' 
Groombridge  292  . 

,h   ,jm 
48°   36' 

Groombrid<je  293.. 
i1'  I4m 
38°  58' 

Groombridge  294.. 
,1,  ,3m 

•   47°     4' 

Groombridge  295.. 
ih  I4m 
38°  35' 

Groombridge  296.. 

,h  ,^m 

»2°  53' 

Groombridge  297.. 
40°  27' 

Groombridge  298.. 
,h    ,jm 

38°  47' 
Piazzi  I.  50  

Radcliffe  

>3'5 

79'3 
94'4 

io"9 
48-8 
78-8 
9j-i 

13-6 

47  '4 
70-9 

93-2 

i  ro 

467 
82-7 
91  i 

'47 

48-4 

7  '9 

I2'O 

48-9 

88-8 

15-0 
50-9 
81-9 
93-6 

14-0 
50-9 
76-2 
94-1 

10-9 

47'4 
83-4 

90-5 

7'8 
49-8 

75'4 

S                    K 

45-32       -oo 

•45    -'°3 
•44       -oo 
+o»-ooi  5 

43-49       -oo 
•59       -oo 
•69   --03 
70       -oo 
-r  o"-oo26 

1  '46          '00 

•63   --04 

•78     -MI 

77       -oo 
54-13       -oo 

•39     -'2» 
•38     --|4 

•25       -oo 
+o"-ooi5 

17-82       -oo 

18-95  --07 
1974  +-07 

2O'32          -OO 

0-24       'oo 
o  69   —'25 

1-32  --64 

072       -oo 
+  o»-oo58 

15-28       -oc 
•37    -'o8 

'39   ~'10 
•29       'oo 

+  0"OOO1 
48-42          'OO 

•68   --13 
•83    --19 

71       -oo 

4762       -oo 
•80  —  14 

•76  --07 

70       -oo 

+  O"OOIO 

5173       -oo 
•70  +-io 
•87   —  -oi 
•90       -oo 

+  0"'0022 

4 
3 

5 

3 

6 
4 

2 

4 
5 

ii 

3 
5 
4 
3 

5 

2 
2 

3 

3 
3 

2 

6 

6 

4 

2 

3 

3 
3 
3 
3 

6 

5 

3 
3 

5 
1  1 

2 

7 

13-5 
48-6 
80'9 

94'4 

10-9 
49-0 
78-8 
93-1 

13-4 

49-3 
70-9 
92-5 

Il'O 

48-1 
82-7 
91-1 

'47 
49-6 

77'9 
94'2 

I2'O 
5I-I 

88-8 
94'9 

15-0 
48-9 
81-9 
936 

14-0 

49'9 
76-2 
94-1 

10-9 
47-8 

90-5 

44-1 

|75'4 
84-9 

H                          M 

39-0       o'o 
40-5   -ro 
40-5   -0-5 

40'!          O'O 

+  o"-oi4 

17-1           O'O 

18-4  +i-. 
19-6  +r8 

22'3          O-O 

57-2       0-0 

577   +0-1 
57-5   +0-6 
58-4       o-o 
+  o"-o  1  5 

6-5       o'o 

57   +0-9 
74  -0-8 
6-6      o-o 
+  o"-oo  i 

18-7       o-o 
23-0  —  o'6 
25-5       o-o 
27-3       o-o 
+  o"'io8 

39-  1       o-o 
41-7   -r; 
41-4  -0-4 
41-2       o'c 

16-5       o-o 
16-5   +02 
17-4  -o-; 
17-0       o-o 
•-t-  o"-oo6 

55-1       o-o 
55-6  +o-i 
56-1       o'o 
56-4       o'c 

31-3       o-o 

30-7     +1-2 

32-6   —02 
32-5       o-o 
+  o'-oi5 

53-0       o-o 

52-7     +0-2 
52-3     +0-, 

52-8       o-o 

4 
3 
5 

3 

6 
4 

2 

4 

5 

3 
4 
5 

3 
4 
4 
3 

5 
3 

2 

3 

3 

4 

2 

6 

6 
4 

2 

3 

3 
4 
3 
3 

6 

4 
3 
3 

5 
4 

2 

Bonn  
Greenwich  .... 

Groombr.  282. 
liiidcliffe-.  

Harvard  

Greenwich  

Groombr.  292. 
Radcliffe  ... 

Bonn  

Bonn  

Greenwich.... 

Groombr.  283. 

K-ideliffe  

Greenwich  

Groombr.  293. 
Radcliffe  
Harvard 

,)i  ,  .in 
14°  20' 

Piazzi  1.  31  
1  ''  1  1  '" 
43°    9' 

Groombridge  285.. 

,h     ,311, 
'5°     59' 

I'.vadley  166  

Kasan  

1  iivenwich  

(  irinimbr.  284. 
Radcliffe  

Greenwich  

Groombr.  294. 
Radcliffe  . 

Bonn  

Bonn  

Greenwich  

Groombr.  285. 
liadcliffe  
Greenwich  .... 

Griiombr.  286. 

Greenwich  — 

Groombr.  295. 
Radcliffe 

Greenwich  

Groombr.  296. 
Radcliffe 

I1'  14'" 
n°  51' 

Piazzi  135 

Kasan  .  . 

Kasan 

Greenwich  .... 

Groomhr.  287. 
Radcliffe  .. 

Greenwich  

Groombr.  297 
Radcliffe 

I1'    12m 

32°  22' 
Groombridge  288.. 

l1'    12"' 

50"  36' 

34  Cassiopeia?...  <f> 
32°  20' 

35  Cassiopeia;  

,h   ,jm 

25°  55' 

Helsingfors... 
Greenwich.... 

Groombr.  288. 
Radrliffe  ... 

Bonn  • 

Greenwich  

Groombr.  29$. 
Radcliffe 

Lund  

Harvard 

Greenwich  

Groombr.  289. 
Radcliffe  
Helsingfors  ... 
Greenwich  

Groombr.  290. 
Jtadclifl'e  ... 

Greenwicli  ... 

Groombr.  299. 
Radcliffe  ..  . 

,h   ,  jin 

46°  59' 

46  Androi)iedse...£ 
45"    2/ 

Bonn  

Greenwich  .... 

Groombr.  300. 
Radcliffe  
Bonn  

Greenwich  

Greenwich.... 
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GROOMBKIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

No.  of  Observations. 

Star's  Name, 
ami  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

N 

R.  A. 

N.  P. 

Residuals  P  1 
C-0. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

Epoch 
of 
Obs. 
1800. 

IJ"" 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adapted 
N.  P.  D.  1890-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adop 
P.I 

ted 

Piazzi  I.  52  

Groombr.  301. 
Radcliffe  

12-0 
49-6 
94-6 

13-9 

50-3 

79'9 
93-6 

8-0 
46-9 
95-1 

12-9 
48-6 
76-9 
91-6 

6-9 

477 
94-8 

12-9 

49'9 
70-9 
94-1 

49-2 

947 

13-9 
50-5 
80-6 

94'5 

9-9 
46-7 
78-8 
86-6 

9-9 
45-6 

77'4 
94-6 

s             s 
41-23       -oo 

41-26     +-2O 

41-74       -oo 
51-85       -oo 

51-98     --05 
51-99     +-02 

52-01        -oo 
52-04       -oo 

4-O"-OO24 

9-17       -oo 

9-42  +-15 

10-06       -oo 

+  O8'O1O2 

30-28       -oo 
•49   +-oi 
•57   +-io 
•76       -oo 
+  o8-oo6i 

34-03       -oo 

3570  --03 

37-55       -oo 
37-00       -oo 

3674  +-15 

36-89  —  -06 
36-76       -oo 

11-21           -00 

13-07  --13 

15-06       -oo 

53'39       '°° 
'35    -'°4 
•19   +-05 

•21           '00 
—  08-0022 

50-09       -oo 

•28     +'09 

•61    —  -oi 
•67       -oo 

13-13       -oo 
1370  —-09 
14-26    —-23 
14-26       -oo 

5 
6 

3 

2 
2 
2 

5 

5 
3 

4 
3 
3 
3 

2 

4 

23 

3 

4 

2 

3 

i 

* 

} 

S 
4 

2 

3 

i 

4 

2 

3 

1 

I2'0 

47'9 
94'3 

13-9 

80-4 
79'9 

8-0 

44'4 
95-2 

12-9 

45'3 
76-9 
91-6 

44'9 
94'9 

12-9 

457 
70-9 
94-1 

94'4 

13-9 

5^5 
80-6 

94'5 

9  '9 
45'4 
78-8 
86-6 

9'9 
46-9 

77'4 
94-6 

3  5*8       o-o 
36-2    —o-i 
36-4       o-o 
+o"-oo7 

56"!       o-o 
54-2  +r6 

55-3     +0-2 

54-5   +1-0 
SS'4,    0-0 

42-1       o-o 

40-9  +0-4 

40-1       o-o 

0-5   +17 
2-8   —o-i 
3-0  +0-4 
37       o-o 
+  o"-oig* 

8-3       O'o 

lO'O          0-0 

12-5       o-o 

21'8          0-0 

23-2   —0-6 
24-3   -n 
23-8       o-o 

32-1  +2-4 

40-2    —  ro 
45-1       o'o 

+  0"'I28* 

35-3       o-o 
34-5   +ro 
35-2  +0-4 
357  ^     o-o 

41-8       o'o 

45-1  -07 

48-0   —  ro 

477  a    o-o 

41-7       o-o 
43'°  +°'3 
447   -o-i 
45-4       o-o 

5 

0 

3 
4 

2 
2 

5 

5 
4 

12 

3 
3 
3 
3 

6 

22 
3 

3 

2 

3 

6 
4 

2 

3 
3 

5 

4 

2 

3 

i 
5 

2 

3 

Piazzi  I   71  

Groombr.  3  1  1 
Radcliffe 

I2-9 

48-6 

73-6 
94'4 

8-0 
48-8 
76-9 
84-1 

'3'9 

46-8 

79'9 
92-0 

14-0 
48-6 
76-9 
92-8 

10-9 
46-1 
76-3 
95'3 

12-9 

49'5 
75-6 
92-8 

14-0 
46-9 
73'9 
94'9 

8-9 
45'9 
73'9 
93'4 

12-9 
46-4 
70-9 
92-8 

i  ro 

47'3 
76-8 
96-1 

s             s 
52-11        -oo 

•45  --19 

'59   ~'23 
•44       -oo 

1-96       "oo 

3-18  +-04 
411  --03 

4-30       -oo 

24-17       -oo 
•23   +-oi 

•27  +-04 

•33       -oo 

+  O8'002I 

36-86       -oo 

37-09  --19 

37-02    —-09 
36-94       -oo 

+  O8"OOIO 

5-07       -oo 

•40  --25 

•43     -'21 

•28       -oo 
53-06       -oo 

'24     —  '12 
•27     --II 

•19       -oo 
+  o"-ooi6 

43-17       -oo 
•33    --09 

'33   -'03 
•34       -oo 

+  O8-OO2I 

1-09       -oo 
1-98   —  -oi 

2-51     +'I3 

3-11        -oo 

15-57       -oo 
•51       -oo 

'57     -'I* 

•40       -oo 

—  08'002I 

39-69       -oo 

'97     -'22 

'93   -'13 

•84       -oo 
+  O8looi8 

3 
3 
3 
3 

5 
8 

2 

6 

5 

3 

2 

3 

2 

3 
3 
3 

7 
5 

2 

6 

2 

3 
3 
3 

S 
3 

2 

3 

5 
5 
3 
6 

5 
3 

2 

3 

5 
5 

2  j 

5  ; 

12-9 
47-0 

73  6 
94'4 

8-0 

43'' 
76-9 
83-0 

13-9 
48-0 
79-9 
92-0 

140 
51-6 
769 
92-8 

10-9 

47'4 
76-3 

95'4 

12-9 

50-9 
75-6 
92-8 

14-0 
489 
73'9 
94'9 

8-9 
48-6 

73'9 
93  5 

12-9 

44'3 
70-9 
92-8 

i  i-o 
47-2 
76-8 
96-0 

43"-8       o-o 
43-6   +0-4 
437   +o'5 
44-3       o-o 
+o"-oo6 

32-8       o'o 
36-8   -0-6 
41-2   —  r6 
40-2       o-o 

5-1       o-o 
4'4  +'"4 

6-2     -fO'2 

6-6       o'o 

33-9          O'O 

347   +0-6 
35-3    +0-8 
36-4       o-o 

-r  0"-032 

4-4       o-o 
3'4  +07 
3-2   +0-7 
3-8       o-o 
—  o"-oo7 

26-7       o-o 
26-7  +0-6 
27-9   -o-i 
28-2       o-o 
-fo"-oi9 

15-1       o-o 
i6'8   —0-9 
15-7   +0-7 
1  6-6       o-o 

0-9       o-o 
2-9   +07 
5-4   -o-i 
6-6      o-o 

-fo"-o67 

4-9       o-o 
4-9   -o-i 

3'4  +1-3 
47       o-o 

—  O"'OO2 

47       o-o 

5"I     —0-2 

5'5   -0-5 
5-1       o-o 

3 
4 
3 
3 

S 

4 

2 

4 

5 
4 

2 

j 

7 
5 

2 

6 

2 

4 
3 
3 

5 
4 

2 

3 

6 
8 
3 

10 

5 

5 

2 

3 

5 
4 

2 

5 

,h  ,7m 

'9*  35' 

Groombridge  302.. 
ih  i6m 

49°  57' 

36  Cassiopeise  ...\j> 
ih  i8m 

22°   26' 

Groombridge  304.. 
35°  # 

37  Cassiopeise.  ...S 

jh  jgm 

30°  20' 

Groombridge  306.. 
38°  53' 

Groombridge  307.. 

Ih  20m 
I  6°    2l' 

Groombridge  308.. 

,h   ,gm 

5°°  '5' 

38°  45' 
48  Andromedse-.o) 

,b  2Jm 

45°    9' 
Groombridge  313.. 

,h  2}m 

50°  14' 
Groombridge  314.. 

Ih  2Im 

46°  41' 
Groombridge  315.. 

jh  22m 

30°  32' 
Groombridge  316.. 

Ih  2Im 

38°  53' 
Groombridge  317.. 

jh  2,m 

46°  31' 

38  Cassiopeiae  ....A 

20°    I  8' 

Piazzi  I   8  1 

Greenwich  

Groombr.  302. 
Radcliffe  

Harvard 

Greenwich  .... 

Groombr.  312 
Radcliffe  

Bonn  

Greenwich  
Groombr.  303. 

Greenwich.... 

Groombr.  3  1  3 
Radcliffe  

Greenwich  — 

Groombr.  304. 
Radcliffe  

Lund  

Greenwich  

Groombr.  314 
Radcliffe 

Harvard  

Bonn 

Greenwich  

Groombr.  305. 
Radcliffe  ... 

Greenwich.  ... 

Groombr.  3  1  5 
Radcliffe  .... 

Helsingfors  .  .  . 
Greenwich  

Groombr.  316 
Radcliffe  

Greenwich  .... 

Groombr.  306. 
Radcliffe  

Harvard  
Greenwich  

Groombr.  307. 
Radcliffe  

Harvard  

Greenwich  

Groombr.  3  1  ~ 
Radcliffe  

Bonn  

Greenwich  

Groombr.  308. 
Radcliffe  

Greenwich  

Groombr.  318 
Radcliffe  

Christiania.... 
Greenwich  

Groombr.  319 
Radcliffe  .  . 

Greenwich  

Groombr.  309. 
Radcliffe 

jh   ,<jm 

47°    6' 
Groombridge  3  1  o.. 

Ih  20m 

46°  52' 

,h  22m 

38°  53' 
Groombridge  320.. 

Ih  22™ 

30°  19' 

Bonn  

Harvard  .  . 

Greenwich  

Groombr.  310. 
Radcliffe  

Greenwich  

Groombr.  320 
Radcliffe  ! 

Bonn  

Helsingfors  ... 
Greenwich  

Greenwich  .... 

• 

GROOMBRIDGE  CATALOGUE — DEDUCED  PKOPEK  MOTIONS. 
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Star's  Name, 
ami  Approximate 
R,  A.  and  X.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

StarV  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  1'. 

D. 

Epoch 
of 

Obs. 
1  800. 

+ 

_•< 

°aJc> 

lis. 

£  c.^ 
1 

Residuals 
C-0. 

Nn.  of  Observations. 

KjlOcll 

of 

01.8. 

1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

« 

Id 

u 

a 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

+ 

m3*  6 
111 

6  "  ' 
^|_ 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.I).  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
1'.  M. 

Adop 
P.li 

ted 
1. 

Ador 
P.! 

ited 
A. 

Adopted 
P.M. 

Grooinliridge  32  I.. 

,h    JJD1 

3°'  47' 
Groombridge  322.. 

,h    jjlll 

27    13' 
Bradley  193  

GrooDibr.  321 

Radcliffe 

10-9 
49-2 
76-4 
94-2 

11-9 

48-9 

77'' 
94-1 

I2'0 
47-0 

75-0 

86-8 

7-8 
46-9 
74-8 
68-9 

IO'O 

46-5 

74'2 
857 

1  1  -O 

50-2 
77-2 
95-9 

12-9 

48-4 
78-2 

91-6 

>3'9 

50-6 

76-3 
90-8 

i  ro 
48-4 

77'z 
95-8 

9-9 
49-6 
74-0 
93-6 

S                   8 

7-85       -oo 
•88  +-03 
•94  +-oi 
•97       -oo 
+  o"-oo  1  4 

51-72        'oo 

52-I3     -'22 

52-25   --18 
52-16       -oo 
+  o"-oo54 

24-19       -oo 
•55   --12 

'57   +  '°5 
•71       -oo 
+  o'-oo7o 

30-41       -oo 
•30  -|--o8 
•30   4--o6 
•37       -oo 
—  os-ooo7 

25-00       -oo 
2578   --09 
26-19   +'°4 
26-45       -oo 

+  O»-OI92 

46-48       -oo 
•64  —-08 
•70  -  09 
•65       -oo 

+  O«'O020 

18-51        -oo 

•39     -'02 
•20     +-05 

•19       -oo 
—  o"  0041 

34-49       -oo 
73   --09 

78     -'02 

•82       -oo 
+o»-Q043 

14-34       -oo 
•56   —-II 
•58   --03 
•6  1        -oo 

+  O'-0032 
I3'22           "OO 

'45    -'24 
•03   +-18 

•2  1           -00 

—  o'-ooo  i 

6 
3 

2 

5 

4 
3 

2 

5 

4 
4 
3 
4 

4 
4 

2 
2 

5 
5 

4 
5 

! 

2 

5 

5 
4 
4 
3 

4 
3 
3 
3 

6 

2 
2 

7 

1 

4 

2 

5 

!O'9 

47-6 
76-4 
94'' 

119 

47'9 

77-1 

93'8 

I2'O 

45-0 

75-0 

86-8 

7-6 

47'7 
74-8 
68-9 

10-0 

43-' 
74-2 
84-6 

I  1-0 

47'4 
77'2 
94'3 

12-9 

457 
78-2 
91-6 

'3'9 
!0'3 

76-3 
90-8 

i  i-o 
4''5 
177'* 
95-6 

9'9 
43'9 
74-0 
93-6 

14-2       o-o 
13-8   +0-6 
13-9  +0-7 
14-7       o-o 
+o"-oo6 

14-7       opo 
14-0  +0-5 
15-5    -PI 
14-3       o-o 
—  o"-oo5 

48-7       o-o 
50-6   —0-5 
51-8   -0-5 
51-8       o-o 
+  o"-04i 

33-6         O'O 

36-1    —0-8 

397   -3  2 
36-2       o-o 

+  0""042 

197       o-o 
20-9  +0-3 

24-5    -1-7 
23-4       o-o 
+  o"-O5o 

47-8       o-o 
47-6   +0-4 
48-0   +0-1 
48-2       o-o 
fo"  005 

19-5       0-0 

21-9  -0-7 

23-1    -0-3 
23-5       o-o 
+  °"'°5i 

47-4       o-o 
48-2       o-o 

+7-4  +1-5 

49-2       o-o 

+  0"'023 

23-0       o-o 
24-0   —0-9 

23-6  -0-4 

23-3       o-o 
+  o"-oo4 

59-5       o-o 

58''    +i-4 
60-4  —  I'D 
59-4       o-o 

—  0"'OOI 

5 

4 

2 

5 

4 
3 

2 

5 

4 
3 
3 
4 

5 
5 

2 
2 

5 

4 
4 
6 

3 
4 

2 

7 

5 

* 
4 
3 

4 
3 
3 
3 

6 

5 

2 

5 

i 

3 

6 

Groombridjje  331.. 
i1'  26™ 

18°    7' 

39  Cassiopeise  .  .  .  -x 

,h  z(,m 

31°  19' 

Groombridge  333-. 
,1,  27m 

26"  56' 
Piazzi  I    102 

Groombr.  331 
Radcliffe  

I5-8 
507 
93'6 

8-9 

47'5 

74'9 
85-0 

i  ro 

48'3 
78-8 
94-6 

I2'0 

48-3 
90-9 

I5-8 
49-0 

94'3 

13-1 

45'5 
78-0 
89-9 

10-9 
!45'6 
'93-3 

11-9 
50-5 
88-S 
100-4 

9'3 
50-4 

93'5 

12-9 
46-2 

77'9 
897 

S                      S 

58-51       -oo 
•81    --19 
76       'oo 
+0*0032 

45-13       -oo 
44-91       -oo 

44-84  --08 

44-70       -oo 

—  o"-oo57 

17-51       -oo 
75    --09 
•87   --07 
•87       -oo 
+  o"-oo43 

2069       -oo 
21-18   —'17 

2  I  "40          'CO 

-f-o'-oogo 
37-02       -oo 

37-14     ---22 

36-80       -oo 
—  0*0028 

29-65       -oo 

•57   +''4 
77   -'01 
•78       -oo 
-fo8-ooi7 

44-17       -oo 

•23  --09 

•  I  1          -OO 

—  o"'ooo7 
40'  5  7       -oo 

4rOI     —'21 
41-34     --32 

41-09       -oo 
+  O8roo59 

14-46       -oo 
15-51    +-50 
17-63       'oo 
+  0--0377 

45-30       -oo 

•39  -'°7 
•24  +-09 
•34       -oo 
-f  o"-ooo5 

5 

4  i 
6  , 

6 
3 

2 

4 

2 

3 

2 

5 

5 

2 

5 

5 
3 

7 

4 

2 
2 

3 
6 

I0i 

5 
3 

4 

4 
28 

5 

5 
4 

2 

.' 

I5-8 

47'4 
937 

8-9 
45'z 

74'9 
85-1 

i  ro 

447 
78'8 

94'5 

I2'O 
46-2 
90-3 

•5'8 
49-6 
94-1 

>3'i 
46-2 

78-0 

899 

10-9 

4''5 

92-2 

no 

47-6 
88-8 
100-4 

9'4 
49-  1 

9Z'3 

12-9 
48-6 

77'9 
90-0 

/*           a 
23-0      o'o 

21-1     +I'4 

21-5       o-o 
—  o"'oi9 

56-2       o-o 
577   -°'9 
57'5   -0'3 
57-4      o-o 
+  o  -016 

17-3       o-o 

'5'9  +1-5 
17-4  +0-1 
17-5       o-o 

+  0"'002 

41-1       o-o 

42-9  -I-I 

427       o-o 

+  0"'020 

48'!       o-o 

+  5'z  +''4 
44-6       o-o 
-o"-o45 

47       o-o 
5-2   -0-3 

5'3   -°'3 
5-1       o'o 

+  o"-oo5 

147       o-o 
15-9   —0-8 
15-7       o-o 

+  O"'O12 

25-4       o-o 

26-1     —0-q 
26-5     -O-, 

26-1       o-e 
+  o"-oo8 

36-2       o-o 
36-6   +0-3 
37-6       o-o 
+  o"-oi7 

55-5       o-o 

567     -0-2 

56-6  +0-7 

577  _     o-o 
+  o"'O2g 

5 
6 

6 
6 

2 

5 
3 

2 

5 

5 
+ 

5 

5 
3 

4 
3 

2 

3 

7 
4 
24 

5 
3 

2 

4 

5 
>4 

10 

5 
5 

2 

4 

Hulsingfurs  ... 
Greenwich.... 

Groombr.  322 
Radcliffe  

Greenwich  — 

Groombr.  332 
Radcliffe...    . 

Helsingfors  ... 
Greenwich  ... 

Groombr.  33; 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.  323. 
Radcliffe 

ih  24"' 
20°  32' 

49  Andromeda).  A 

,h  2jm 

43°  33' 

Pia//i  I    88 

Christiania  ... 
Greenwich  — 

Groombr.  324 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  33: 
Radcliffe  
Greenwich  .  .  . 

Groombr.  335 
Radcliffe  
Greenwich  .  . 

Groombr.  336 
Radcliffe  
Harvard  ..  .. 

Ih  28m 

16°  15' 

Groombridge  335.. 
jh  Z9.n 

17'  58' 
Groombridge  336.. 

I1'  28m 

37°  '3' 
40  Cassiopeiee  

]h  2gm 

17"  3'' 
Bradlev  205  

Bonn  .  .. 

Greenwich  

Groombr.  325 
Radcliffe 

I1'  24m 
22        9 

Groombridge  326.. 
I1'  24™ 
26°  56' 

Groombridge  327.. 
ih  24m 
4'°  13' 

Groumbridge  328.. 

lh  24m 

46°  56' 

Groombridge  329.. 
,h  25m 

26°  58' 

Bioombridgv  330. 
ih  z6m 

21°    52' 

Christiania  ... 
Greenwich  — 

Groombr.  326 
Radcliffe  
Helsingfors.... 
Greenwich  .... 

Groombr.  327 
Radcliffe 

Greenwich  .... 

Groombr.  337 
Radcliffe  
Greenwich.... 

Groombr.  338. 
Radcliffe 

Bonn  

Greenwich  

Groom  hr.  328 
Radcliffe  

i'1  30'" 
12°  35' 

(  Iroombridge  339.. 

,h   jgm 

3°  36' 

Groombridga  340.. 
,h  2gm 

38°  23' 

Bonn  

Greenwich  

Grootnbr.  329 
Radcliffe... 

Greenwich  

Groombr.  339. 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

(ii  •'lombr.  330 
Kad.-liffe  
Climliania.... 
(  Irrenwich  .... 

Greenwich  

Groombr.  340. 
Radcliffe  
Harvard  
Greenwich  

. 
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Star's  Name, 
and  Approximate 
E.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

•s"5' 
4«g 

!1L» 

1)    o    ""* 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

19 

-;       « 

3| 

No.  nf  Observations. 

Epoch 
of 
Obs. 
1800. 

_< 

'f'Bft 
IM 
l| 

ca 

No.  of  Observations. 

K.poch 
of 
Obs. 
1800. 

O 

M    * 

Jo 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  il. 

Groombridge  341.. 

,h  2gm 

27°    8' 
Groombridge  342.. 

,b  2(jm 

43°  26' 
Bradley  207  

Groombr.  341. 
Radcliffe 

I  I'O 

492 

78-8 

94'9 

13-9 

75'9 
90-2 

12-3 
47'3 
79'3 
81-9 

13-9 

46-4 
75-8 
89-9 

11-9 

49'5 
77'8 
90-1 

13-9 
49'4 
8ro 
91-8 

8.  „ 
5 

45-8 
82-3 
69-8 

6-9 

477 
94-1 

10-9 

837 
92-0 

12-9 

SI'S 

82  9 

93'9 

s              s 

14-00       -oo 
•  1  6       -oo 
•30   --04 

•27       -oo 

22-83       -oo 
23-07   —-08 
23-13       -oo 
23-20       -oo 

43-97       -oo 
43-97   _-o6 

44-02  --17 

43-85       -oo 
42-59       -oo 

•72  --15 

•76    —  -21 

•54      -oo 
43-61       -oo 

71  --07 

•68   —-03 
•66       -oo 
+  os-ooo6 

36-52       'oo 
'60  +-02 
•60   +-io 
74       'oo 

+  O8'0028 

57-88       -oo 

58-59  --08 

59-07    +'04 
58-90       -oo 
+  o"-oi66 

14-05       -oo 
•17    +'lo 
•51        -oo 

4-38       -oo 
4-24  +-oi 

3-95     +-20 

4-12       -oo 

36-31       -oo 
'35   -'05 

•40     —  -12 

•28       -oo 

3 
3 

2 

5 

5 
3 

2 

3 

7 
5 
3 

2 

5 

2 
2 

3 

5 
3 

2 

6 
4 

2 

2 

Si 

4 
4 

2 

10 

4 
7 
26 

2 

3 
4 

3 

4 
3 
5 
3 

I  l-o 

48'5 
78-8 
94-8 

I3'9 

48-6 

75'9 
90-2 

12-3 

43  '4 
79'3 
81-9 

13-9 

50-4 
75-8 
89-9 

"9 

48-0 

77-8 
89-7 

I3-9 

81-0 
89-9 

8-4 
48-9 
82-3 
69-8 

7-6 
46-1 

94'i 

10-9 
45-6 

837 
92-0 

12-9 

48-9 
82  9 

93'9 

537       o'o 
526  +ro 
52-2   +1-3 
53'5w    °-o 

—  o"'OO2 

51-4       o-o 

53'4  -°'9 
55-4  -2-1 

537  „    o'o 
20-3       o-o 

21'0    —0'4 

21-6   —0-6 

21-0          O'O 

+  o"-oio 

97       o-o 
lo-o   +0-3 
10-9   —o-i 

I  1-0          O'O 

+  o''-o  1  7 

35-1       o-o 
34-2       o-o 

33-2  +0-3 

33-2       o-o 

45-8       o-o 
45-8   +0-1 
46-2   —o-i 

46'!           O'O 

+  o"-oo4 

56-7       o-o 
55'5  +°7 

5/-8     -2-1 

55'9,,    °'° 
35-4       o-o 

40-1           O'O 

46-0       o'o 

+  0"'I23 
57-0          O'O 

55-0  +1-5 
55-5  +0-4 

55-8       o-o 
—  o"'oi5 

28-8       o-o 
29-6  -f-o-6 
32-4   -i-i 
31-8       o-o 

3 

5 

2 

5 

5 

3 

2 

3 

7 
4 
3 

2 

5 
4 

2 

3 

5 
3 

2 

8 

3 

3 

2 

3 

5 
4 

2 

IO 

13 

6 
25 

2 

3 
4 
3 

4 
3 
5 
3 

Groombridge  351.. 

jh  3+m 

i  5°  48' 
Groombridge  352.. 

,h   j2m 

42°  1  8' 

Groombridge  353.. 
,h  32m 

44°  43' 

Groombridge  354.. 
ih  34m 
'5°  57' 

52  Andromed8e...x 

,h  j2m 

46°  io' 
Groombjidge  356.. 

jh  32m 

44°  4o' 
Piazzi  I.  i  30 

Groombr.  351. 
Radcliffe 

12-0 
50'6 
94'0 

12-9 

49-0 

75-9 
94-5 

13-9 
51-6 
79-3 
94-1 

I2'0 
48-3 
9I-4 

10-8 
47  -6 
79-0 
92-4 

13-9 
49'4 

92-8 

13-0 
50-4 
76-9 
90-2 

9-0 

46-4 

75'9 
99-8 

9-9 
46-6 
93'8 

'4'5 
49'3 
74'5 

s             s 
io'i8       -oo 

•69   -'35 
•52       -oo 

45-42       -oo 
45-16   +'02 
45-07   --08 
44-85       -oo 

45-60       -oo 

-80    —'20 
•85     --25 

•60       'oo 

08'0000 

27-89       -oo 

28-48     —-02 

29-13       -oo 
+  o"-oi  56 

45-28       -oo 
•26  —-07 

'34  -'22 
•io       -oo 

—  O8'OO22 

52-87       -oo 

53-66     --05 
54-I2     +-03 

54-52       -oo 
13-76       -oo 

78  --09 

•66   —  -01 
•62       -oo 
—  O8'ooi8 

23'2O          "OO 

23-82    —-09 

24-29  --14 

24-49       -oo 

11-35       -oo 
•53   +'o8 
•95       -oo 

3-04       -oo 

•64  --19 
•91  --15 

•87       -oo 

-(-O8-OI2O 

4 
3 
5 

2 

3 

2 

3 

3 
3 

2 

3 

6 

3 
6 

6 

\ 

4 

! 

6 
5 

2 

3 
3 

5 
5 
4 

3 

5 
3 

7 
3 
3 
3 

I2'0 
42-9 

94"4 

12-9 
50-9 
75'9 
94'5 

13-9 
52-4 
79-3 
94-1 

I2'0 

44  -o 
90-8 

10-8 

447 
79-0 
92-4 

13-9 
45'3 

75'1 
91-4 

13-0 
46-0 
76-9 
90-2 

r° 

46-1 

76-5 

ioo"9 
I0'0 

437 
93'5 

'4'5 
45-0 

74'5 
83'9 

49-1       o-o 
50-9   -1-4 

jO-l           O'O 

-ro"'oi2 
16-9       o'o 

19-1     —I'O 

18-5    -j-o'4 
19-6       o-o 

50-4       o-o 

48-9  +1-9 

517   -r6 
51-2       o-o 

+  o"'oio 

0-3       o'o 

2-5  -0-9 

3-4       0*0 
-|-  o  -039 

25-9       o-o 
26-1    —0-7 
26-0  —  i'i 
24-8       o-o 
—  o"'°'3 

10-7       o-o 
i8'o       o-o 
24'!    +°'9 
28-8       o-o 

257       o-o 
24-6  +07 
24'4  +06 
24-9       o-o 

—  o"-oio 

58-5       o-o 

61-4  -17 

61  8   —  i-i 

6l'5          O'O 

+  o"-o33 
47-9       o-o 

49-6     -1-2 

49-3       o-o 

+  o"-oiy 

29-7       o-o 

30-8     +0-2 

33-6   -1-3 

32-7       o-o 
+  o"-o43 

4 
3 

5 

2 

2 
2 

3 

3 

2 
2 

3 

6 

4 
8 

6 

3 
2 

4 

5 
3 

2 

4 

5 
4 
3 
3 

5 
4 
4 
3 

6 
3 

IO 

7 
3 
3 
3 

Helsingfors.... 
Greenwich  

Groombr.  342. 
Radcliffe 

Greenwich  

Groombr.  352 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.  343. 
Radcliffe  

Greenwich  .  .  . 

Groombr.  353 
Radclitfe  .. 

jh  2gm 

4I°  50' 

Groombridge  344.. 

jh  2gm 

43°  '4' 
Piazzi  I.  1  16  

Bonn  

Bonn  

Greenwich  .... 

Groombr.  344. 
Radcliffe  

Greenwich  .... 

Groombr.  354. 
Radcliffe  

Bonn'  

Greenwich  

Groombr.  355. 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.  345. 
Radcliffe  

,li  30m 
28°   12' 

Groombridge  346.. 
,h  30m 

43°  36' 
Piazzi  I    121  ... 

Helsingf  ors  .  .  . 
Greenwich  .... 

Groombr.  346. 
Radcliffe  
Bonn  

Greenwich  

Groombr.  356. 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  347. 
Radcliffe 

Greenwich  .... 

Groombr.  357 
Radcliffe  ... 

,h  j0in 

42°     8' 
5  i  Anilromedse  — 

|    !'       ,    i  IH 

4'°  55' 
Groombridge  349.. 

jh  32m 

46°  24' 

Groombridge  350.. 
lh  32™ 
38°  17' 

36°  41' 
42  Cassiopeite  

jh  j^m 

'9°  55' 

43  Cassiopeia?  ...u> 
i1'1  34m 

22°   30' 

Groombridge  360.. 

,h  ^m 

47°  i>' 

Harvard  

Greenwich  — 

Groombr.  348. 
Radcliffe  

Greenwich  

Groombr.  358. 
Radcliffe  

Christiania.... 
Greenwich  

Groombr.  359. 

Padi>liffo 

Greenwich.... 

Groombr.  349. 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  360. 
Radcliffe  

Greenwich  

Groombr.  350. 
Radcliffe 

Harvard 

Bonn  ' 

Greenwich  

Greenwich  ' 
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Star's  Name, 
ami  Approximate 
R   A.  ami  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  r. 

D. 

E|>och 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

E|K>ch 
of 
Obs. 
1800. 

+ 

Seconds  tit 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

EjKKih 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.P.  0.1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Adopted 
I1.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

33  AiulromedaB...T 
i1'  34'" 
49"  58' 

1  Piuz/i  I.  1  39 

(iroombr.  361. 
Radcliffe  
Bonn  

80 
49-1 
84-5 
84-7 
95'4 

10-0 

47-4 

777 
86-4 

I2'0 
5I-2 

95-* 

io'9 

47'9 
80-9 
69-7 

"'9 

50-6 

72-0 
93-6 

10-0 
46-8 
77-8 
837 

12-9 

48-9 

77'9 
92-1 

14-0 
48-4 
80-0 
87-8 

12-9 
50-2 
77'4 
95-5 

13-0 
46-5 

77'9 

ioo"7 

s             s 
5-20       -oo 
•14    +-°7 

'35   -''4 
•26  --05 

•2  1           'CO 

+  c"-oooi 

I  I'll          -OO 

I  I'll    —-08 

iri7     —'21 

10-95       -oo 

—  O'"OO2I 

46-48     +'3I 
46-30  'I  1 

45-52       -oo 

—  0''OI52* 

59-63       -oo 
62-28   —  -oi 
64-64       -oo 
63-83       -oo 

+0-0714 

779  +'25 
8-51    --35 

X'25     —  -Ol 

8-30       -oo 

-f  0''0032* 

52-90       -oo 

53-06  --07 
53-15  --08 

53-08       -oo 

4-0"-OO25 

4975       -oo 

•80  —'07 

•79  -'°7 
•71        -oo 
—  o""ooo5 

7-45       -oo 
•48   —  -io 

'37   -'°7 
•28       -oo 

—  O"'O023 

23-69       -oo 

75   -'°9 
77   -•'* 
•64       -oo 
—  o"'ooo6 

39-52       -oo 
•36   +-08 
•36       -oo 
•31       -oo 

—  0"'O024 

5 
4 
4 
17 
10 

3 
4 

2 

7 

.3 

5 

6 

5 

2 

5 

4 
3 

2 

6 

S 

5 

2 
12 

5 

2 
2 

3 

5 
4 

2 

3 

6 
3 

2 

5 

5 
4 

2 

3 

8-0 

45'3 
84-5 

857 
94-  1 

IO'O 

457 

777 
86-5 

I2'0 
50'4 
95'2 

IO'9 

45-2 
80-9 
69-7 

11-9 

48-4 
72-0 
93'9 

lO'O 

44-5 

77-8 
84-3 

129 
50-4 

77-9 
92  i 

14-0 
51-6 

80-0 
87-8 

12-9 

48-5 

77-4 
95-1 

13-0 
48-2 
77'9 

loo'y 

46-6       O'o 
477   -o1' 
49'3  -o'5 
49-2   -0-3 
49-  1       o-o 

+  0"'029 

27-1       o-o 
28-0  —  0-2 
26-9  4-1-5 

28'6          O'O 
+  0"'020 

45-4  4-4'6 

51'2     —1-2 

50-0       o-o 
o"-ooo* 

8"o       o-o 
13-5   -0-8 
18-3   -0-6 
16-1       o-o 

+  o"-  1  38 

27-1       o'o 
26-4  4-1-0 
27-9  -0-3 
27-8       oo 
4-o"-oo9 

io"8       o'o 
12-5   -0-4 
12-9   4-0-4 
13-5       o-o 
4-o"'036 

20'I           O'O 

>9'3   +''5 

21-2          0-0 

21  -4       o-o 
4-0"  -oi  6 

42'!        o'o 
41-5  4-0-1 

4''5   -o'3 
41-1       o'o 
—  o"-oi4 

16-7       o-o 
16-3   4-1-2 
18-0  4-o-t 
18*5       O'o 

4-o"'022 

8-8       o-o 
7-6   4-1-0 
8-3  4-0-2 
8-5       o-o 

—  o"-oo3 

5 
3 
4 
>7 

12 

3 
4 

2 

9 

i 
4 
5 

6 
3 

2 

5 

4 
5 

2 

6 

S 
5 

2 
2O 

5 
4 

2 

3 
5 

2 
2 

3 

6 

2 
2 

4 

5 
4 

2 

3 

Groombridge  371.. 

,h  361.1 

45°  '3' 
54  Andromedse.... 

,h  jgm 

39°  S1' 
Groombridge  373.. 

,h  j7m 

45°    7' 

Groombridge  374.. 
ih  37m 
44°  24 

Groombridg*  375.. 
,h  39m 

26°  53' 
Piazzi  I    1  59  

Groombr.  37  1 
Radcliffe  
Bonn  
Greenwich.... 

Groombr.  372 
Radcliffe  

13-9 
46-8 

77j 
94-6 

6-9 
47-8 
947 

13-8 

45'4 
77'5 
92-5 

I  I'O 

47-1 

77'9 
89-8 

12-9 
48-9 
78-8 
90-9 

lO'O 

447 
8t-7 
80-7 

12-9 

47'9 
71-9 
91-6 

14-0 
49-6 
78  8 
ioo"7 

"'9 

46-9 

9'-3 
90-1 

i  ro 

44-8 

74'9 
92-9 

S                   8 

33-85       -oo 
34-30  --03 
34-93   --28 
34-87       -oo 
+  o"-oi2; 

4574       -oo 
45-84  4-  -03 
46-04       -oo 
4  o"oo34 

3-87       -oo 

•83     +-02 

•87  --05 

•8  1       -oo 
—  o"'ooo8 

43-94       -oo 
4.3-99  --07 
44-08   --17 
43-90       -oo 
—  os-ooo5 

22-50       -oo 

22-90     —-02 
2  2  -99    +'2l 

23-33       -0° 
4-o"'oio6 

40-86        oo 
43-91    --07 

47-05     --02 

46-94       -oo 
4-o"o86o 

19-01       -oo 
•10   —-06 

•22     —'l6 

08       -oo 
4-o"-ooo9 

6-73       -oo 

•87     +'02 

•92  +-05 

•97       -oo 

+  0«-0028 

54-23       -oo 
55'39  -'44 

55-68  +-19 

55-84       -oo 

4-O"'O2o6 

36-12      -oo 
•26  —-08 

•38  --15 

"26       "oo 
+  o"-ooi7 

5 
3 

2 

4 

6 
26 

3 

2 
2 

3 

6 
6 

2 

5 

4 
4 

2 

Si 

5 

5 

6 
3 

2 
2 
5 

3 

2 
2 

3 

5 
5 

3 

6 

5 

2 

3 

i 

13-9 

47'5 
77'5 
93-8 

7'' 
46-2 

94'7 

13-8 
46-5 

77'5 
92-5 

I  1-0 

45'7 

77'9 
89-5 

12-9 
51-0 
78-8 
91-1 

10-0 
42-4 
81-7 
80-4 

12-9 

47-0 
71-9 
91-6 

14-0 

5''4 

78-8 

100-7 
II-9 

45'* 
91-3 
89-7 

II'O 

46-7 

74'9 
92-9 

56-5       o-o 
58-0  —  ro 
57-3   -1-0-2 
57-6       o-o 
+  o"-oi4 

53-7       o-o 
56-0  -1-3 
56-2       o-o 
4-o"-o29 

13-6       o-o 

17-6  -2-3 
16-7  +0-3 
17-9      o'o 

+  o"-o55 

45-3       o-o 
45-8   +0-6 

48-4  -1-1 

47-7       o-o 
+o"-o3O 

50-9       o-o 

49'3   +i'5 
48-9  41  '8 
50-7       o-o 
—  o"'oo3 

8-6      o-o 
16-4   —  0-4 
23-9   4-1-0 
24-6       o-o 

+  0"'227 

497      °° 

50-2     +°'2 

51-1       o-o 
51-5       o-o 

4-o"'023 

ii  '6       o-o 

11-3  +0-9 
13-0  -0-5 

I2'6         O'O 
+  0"-OI2 

19-4      o-o 

21-3  -07 

22'O    4-O'4 

22-4       o-o 
+  o"'039 

43-6       o-o 

43'9   -°'4 
44-8  -1-3 

43-5       o-o 
—  o"-ooi 

S 

4 

1 

3 

7 
28 

3 
3 

2 

3 

6 
4 

2 

4 

4 
3 

2 

6 

5 
4 
5 
IS 

3 
3 

2 

3 
3 

2 
2 

3 

5 
4 
3 

6 

5 

2 

3 

I.Ullll  

Greenwich.... 

(iroombr.  362. 
Uudeliffe  

i"  35'" 
30'    o 

Groombridge  363.. 
,h  36m 

'5°  43' 
I'ia/.zi  I.  142    .... 

Greenwich.... 

Groombr.  373 
Radcliffe  

Helsingfors... 
Greenwich  .... 

Groombr.  363. 
Radcliffe  
Greenwich... 

Gi-oombr.  364. 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  374 
Radclitfe  

i"  34"' 
47'  56' 

Groombridge  365.. 

,b    jglU 

22°  59' 
44  Cassiopeia^  

,h  jjm 

30"    o' 
Groombridge  367.. 

,h  jjm 

42'    8' 
Groombridge  368.. 

,U  jgm 

50"  10' 
Groombridge  369.. 

,h   jgm 

42'    2' 

Groombridge  370.. 
,u  36m 

37°  4°' 

Bonn  

Bonn  

Greenwich  

Groombr.  365 
Uadcliffe  
i  'hristiania  — 
Greenwich  

Groombr.  366 
Radcliffe  

Greenwich  ... 

Groombr.  375 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.  376 
Radcliffe  .  .  . 

,h  j<jm 

26°  41' 

Groombridge  377. 

,h  jgm 

38'  3i' 

Groombridge  378. 
ih  40™ 
26"  58' 

Groombridge  379-. 
ih  41™ 

'4°  57' 

Groombridge  380.. 
ih  40™ 
36'  32' 

Helsingfurs  .  .  . 
Greenwich.... 

Groombr.  367 
Radcliffe  

Helsingfors... 
Greenwich  

Groombr.  377 
Radcliffe 

Bonn  

Greenwich  — 

Groombr.  368 
Radcliffe  

Greenwich  .... 

Groombr.  37? 
Radcliffe 

Lund  

Helsingfors  .  .  . 
Greenwich  

Groomb.  379.. 
Radcliffe 

Greenwich  .... 

Groombr.  369 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  370 
Radcliffe  

Greenwich  — 

Groombr.  380 
Radcliffe 

Harvard  

Greenwich  .... 

Greenwich  ... 
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Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890x1. 


Groombridge  381. 

ih  40™ 
36°  39' 


Groombridge  382. 


44 


4'r 
'9' 


Bradley  230.. 
I* 

12° 


43" 
2O' 


Piazzi  I.  176 

i''43m 
38°  36' 


Groombridge  385.. 

ih  44m 
35°  37' 

Groombridge  386.. 
35'  36' 

Groombridge  387.. 

Ill    t  A  in 
4-4- 

38°  44' 


I  Persei 


,  ,  ji 
44 


35 


2  Persei 

ib  45 

39°  45' 


45  Cassiopeiae e 

i1'  46™ 
26°  52' 


Authority. 


R.  A. 


O      • 

IB 

g 

*c5    • 

o 

Epoch 
of 
Obs. 
1800. 

111 

O  -u  CO 
CJ    o,  „ 

II 

£<$ 

ji 

f  Observati 

Adopted 

o 

}'.  M. 

si 

Groombr.  381 

Radcliffe 

Harvard  

Greenwich... 


Groombr.  382 

Radcliffe 

Bonn 

Greenwich... 


Groombr.  383 

Radcliffe 

Kasan 

Greenwich  — 


Groombr.  384 

Radcliffe 

Harvard  

Greenwich  — 


Groombr.  385 

Radcliffe 

Harvard 

Greenwich 


Groombr.  386 
Radcliffe... 
Harvard.... 
Greenwich  . 


387 


Groombr. 
Radcliffe 
Harvard  ....... 

Greenwich  ____ 


388 


Groombr. 
Raddiffe 

Harvard 

Greenwich 


Groombr.  389 

Radcliffe 

Harvard  

Greenwich  — 


Groombr. 
Radcliffe . 
Greenwich 


39° 


10  9  56-85 
46-6  -85 
78-6:  -89 
94'8  '9' 


8 

•oo 
+  •03 
+  -oi 

•oo 
•0007 


9-0 

74-4 
91-9 


2-85  -oo 
3-02  —-it 
2-99  --05 
2-96  -oo 
+  os-ooi3 


54-38 
•42 
•52 
•65 


14-33 

•57 

'49 
•58 


-oo 
-08 
-07 
-oo 


-oo 
-12 


-oo 


27-63  -oo 

•87  --ii 

•98  --08 

•94  -oo 


I  2-0  j  44-47  'DO 

46'9:45'44  -'i7 

8g'O  |46'22  +  'O2 

99'2  46-47  -oo 


13-0 

50-6 

75-9 
91-7 


10-5 

47-3 

77-9 
90-4 


10-9 

46-4 
80-9 
90-4 


12-8 

48-2 
74-6 
89-9 


I  0-0 

45-8 
77'9 


10-4 
48-4 
80-9 
86-1 


7-2 
447 
947 


45-67       -oo 
•94  --14 

•91     +-02 

•96       -oo 


3  3  "60  -oo 

•68  —-07 

•57  +'05 

•63  -oo 


9-48  -oo 

•58  —  -oi 

•69  --05 

•65  -oo 

+  O8'OO22 


•oo 


28-59 
28-81 

29-12       -oo 
+  o8-oo6i 


N.  P.  D. 


Kpoch 

of 

Otis. 
1800. 


47-2 
78-6 
94-8 


9-0 

43 '9 
74'4 
91-9 


o 


_ 

'2o 


38-0 

35-2 

36-9 
35-8 

—  o" 


4  12-0 
3  46-2 
3 

5 


13-0 
497 

75'9 
90-8 


10-5 
427 

77'9 
89'4 


10-9 

44'3 
80-9 
89-4 


12-8 
4  47'3 
3  74'6 
3  I  89-9 


10-0 
45'3 

77'9 
84-5 


10-4 
45-6 
80-9 
86-0 


4'3 
5-4 
6-5 


o-o 

+  1-9 
-0-6 

O'O 

•026 

O'O 
+  0'1 


45-1  o-o 
46-3  o-o 
48-5  —0-6 
48-3  o'o 
o"-o37 


O'O 

+  0-6 


247 
28-2 

3'7    +  o- 

33'5       «•( 

+  o"-u3 

15-2  o-o 

i6'3  —0-4 

15-0  +1-7 

16-9  o-o 

)"'O22 


5-6 

6-  1 
4-9 
5-9 


43-4 
42-4 

437 
43-1 


o-o 
—  0-4 
+ro 

o-o 


o-o 
+0-9 

-°'5 
o-o 


o-o 


49-4 

1-9  —i-6 

51-4  -o-i 

5  1  '4  o-o 


I '7  O'O 

3-9  -0-8 

4'2  +0-2 

4-6  o-o 


17-4 
18-1 


o'o 
+0-1 


7-2 
46-4 

9V4  '9'4       °' 

+  0"'023 


Adopted 
P.  M.  | 


7 
61 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


R.  A. 


Epoch 
of 

Obs. 
1800. 


Groombridge  391..  Groombr.  391 

ih  45m  Radcliffe 

49°  55'  Bonn 

Lund 

Greenwich.. 


Groombridge  392..  Groombr.  392 


47" 
12' 


Radcliffe  . 
Greenwich 


Groombridije  393  .  Groombr.  393 

ih  46™  Radcliffe 

48°  42'  Bonn ^ 

Greenwich... 


46  Cassiopeia!.... 


i    47 
21°  51' 


Piazzi  I.  187. 

i1'  46'" 
4'°    5' 


55  Andromedse 
h  46'° 

48' 


i 


49 


394 


Groombr. 
Radcliffe 
Christiania.... 
Greenwich  .... 


Groombr. 
Radcliffe 

Bonn  

Greenwich 


395 


I  "8 

<! 


Adopted 
P.M. 


O 

«H 

O 

d 


iro  41-37 
48-3       "'5 

74'9  , 
86-4' 
91-5; 


—  'II 

+  •07 

+  •08 
+  •07 
•18        -oo 
—  o"-ooio* 


-12 


i  rg  55'o8       -oo 

47'5  S5''7    -''5 
92-6  54'95       -oo 
—  o'-ooi6 


14-9 
50-3 
75-6 
9Z'5 


7-05       -oo 

"22  — -IO 
•II  +'07 
'22  'OO 

+  O8-OO22 


8-9127-61  "oo 

45-2       -58  +-06 

75-6!     '65  +-02 

99-6       "69  -oo 


Groombr. 
Rarlcliffe 

Bonn 

Lund 

Greenwich.. 


396 


Groombridge  397..;  Groombr.  397 


i«  47" 


Groombridge  398.. 

I1'  49m 
'5°    4' 


Piazzi  I..  1 94. 

ih 

17° 


49" 
22' 


Radcliffe 

Bonn 

Greenwich 


Groombr.  398 

Radcliffe 

K-.isan 

Greenwich 


Groombr.  399 

Railchffe 

Greenwich 


Groombridge  400..  Groombr.  400 

ih  48m  I  Radcliffe 

49°  53'  |  Bonn 

Lund 

Greenwich  — 


10-9 
45'3 
74'8 
go'2 


477 
85-4 

87-3 
88-9 


i  i-o 
49-8 

74-8 
945 


ir9 
50-1 
9''3 
93'° 

14-2 
5°'3 
927 

i  i-o 

50-4 

84-4 
80-6 
87-8 


32-93 
'80 


•oo 

+•03 


•83  --09! 

•69       'oo 


41-61  -oo 

•65  --07 

'53  +-02 

•52  +-02 

•54  -oo 
—  o'-ooog 

1  3  '90  'oo 

76  —  -01 

•85  —'20 

•57  -oo 


15-12  +-97 

16-40  --35 

15-91  +-09 

1 6"oo  -oo 

—  0"-OOI2* 

26-14  oo 

26-07  —'22 

25-50  -oo 

—  0K'0082 

1-52  -oo 

•58  --07 

•67  --17 

•50  'oo 

•50  -oo 


5 
3 

2 

3 

6 
4 
4 
'5 
3 


Epoch  -3 

Of          g 
OI)S. 
I800. 


•5       Z. 

O  -—      Q,      ^ 


i  i-o 

47-6 

74'9 
86-4 

91-5 


11-9 

47'9 
93-0 


14-9 

5i'4 
75-6 
92-5 


8-9 
46-4 
756 
99-8 


10-9 
49'3 
74'8 
90-2 


3C 
•"5  I 
£o 


Adopted 
P.  M. 


-3-2 

o-o 

O'O 

-f  0-6 

O'O 


17-9 

'57 
1 6-6 
16-2 
1 6-9 

+  0"'027* 

7-7  o-o 
8-5  +0-1 
9-8  o-o 

+  O"'O26 

8-6   -2-3 

5'4  +'7 
7-4  +0-4 
8-2  o-o 

+  0"'024* 


17-9 
18-6 


o'o 
+0-3 
19-6   +0-1 

20-3  O'O 

"'026 


539  o-o 

55-9  -1-9 

55'2  -1-2 

54-1  o-o 


ii-o!48-3  o-o 

45-6  '48-0  -f  o' 

85-448-6  -05 

88'o  48^4  — 0-4 

88-9  48-0  o-o 


I  I-O 

44'6 

74-8 

94'5 


97       o-o 

IP2     —07 

12-0    —0'7 

I2'O          O'O 

+  0"-028 


I  I  '9  ,2O"2  O-O 

51-5  120-4  -0-3 

91-3:18-9   +ri 

'  93-4  J2O-O       o-o 

—  O"'OO2 

j  14-4  56-6       o-o 

47'3i59'9  ~l'° 
92-1  |62'O       o-o 

" 


i  i-o 
49-4 

84-4 
80  6 
87-8 


77       o-o 
67   +0-5 

7'7   -0-9 
—0-4 
o-o 


7-2 
6-7 


-o-oi3 


GROOMDKIIIGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 
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Star's  Name, 
ami  Approximate 
R,  A.  and  N.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

Ii.  A. 

N.  P. 

I). 

Epoch 
of 
Obs. 
1  800. 
+ 

^ 

°«d 

111 

8M 

V    O 

tn-a 
•^ 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

0-3  8> 
«:   »c* 

•3  o.  — 
11° 

^^ft. 

ri 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

ld 

JBo 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  k 

Adopted 
P.M. 

Adoi 
P.  ! 

ted 
I. 

Bradley  250      . 

Groombr.  401 
Radclitte  

I  l-o 
49-0 
»3'5 
79'9 
89-2 

12-9 
51-0 
70-9 
90-2 

13-9 

5''3 

81-6 
95-1 

12-3 

48-4 
88-6 

lOO'X 

I2'0 

Si'S 
76-0 
95  -o 

13-0 
46-3 
78-0 
94-8 

14-0 
5''3 

77'9 
94'  3 

14-0 

47-4 
72-0 
92-6 

11-9 

47'S 
91-3 
91-7 

11-9 
46-, 
91-3 
91-3 

s            s 
16-42       -oo 
•58   —-oi 

73   -'03 
•63   +-05 
•72       -oo 
+  o"-oo38 

40-26       -oo 
40-76   --08 
41-02   —  -ii 
41-12       -oo 
+  o*-oi  1  1 

31-52       'oo 

31-94  --25 
32-02  --17 

31-92       -oo 
+  o'-oo49 

49-88       -oo 
50-03   —-06 
50-24  —  -16 
50-1  1       -oo 

+  0"-0026 

14-39       '°° 
•65   --31 
•66  --35 

•28          'CO 

—  o"-ooi3 

27-01       -oo 
27-10  —  -10 
27-02   —-03 
26-98       -oo 
—  o"-ooo4 

*975   +'35 
30-31    --13 

30-27     —-02 

30-29       -oo 

+  0"'OO24* 

43-82       -oo 
44-00  —'09 

44-05  --07 

44-04          'DO 
+  0'-0028 

56-78     +72 
59-11     --20 

60-20   +-44 
6o"66       "oo 
+o"-o396* 

57-60       -oo 
57'97   -''3 

5775   +'4* 
58-17       -oo 

-fO'-O072 

3 

2 

3 

2 

4 

4 
3 

2 

3 

3 

6 
5 

5 

2 
2 

4 

4 

3 
3 

5 

4 
5 
3 
3 

i 
3 
3 
3 

4 
5 

2 

3 

5 
3 
8 

5 
5 

2 

9 

1  l-O 

46-3 
80-6 

79'9 
89-2 

12-9 
45-0 
70-9 
90-2 

13-9 
48-9 
8r6 
95-2 

12-4 
46-3 
88-6 

100'Z 

I2'0 
50-9 
76-0 
95-0 

13-0 

457 
78-0 
94-8 

14-0 
50-4 

77'9 
94'3 

14-0 
47-2 
72-0 
92-6 

,1-9 
46-9 

9'*3 

91-9 

11-9 

45'4 
91-3 
91-6 

7/:9       o"o 
10-4       o-o 

13-1     —  O'2 

"3'3   -0-4 
13-5       o-o 

+  0*'072 
2-1           O'O 

3-6  -0-3 

4'5     -02 

5-0       oo 

+  o"-037 

20-7       o-o 

IZ'l      —0-6 
22'4     —  O"2 
22'5          O'O 

+  o"'O22 

2-5       o'o 
3-2   —  0-6 
2-7   +0-1 
2  -9       o-o 
+  o"-oo5 

28-4       o-o 

29-2  -0-5 

28-0  +1-0 
29-3       o-o 
-t-o"-oi  i 

4-1       o-o 
3-9  +0-6 
4-8   +0-1 
5-2       o-o 

+  o"-oi3 

27-9       o-o 

27-9  +0-5 

29-0    —  O"2 

28-9       o'o 

+  O"'OI2 

58-7       o-o 
58-6   —  o-i 
58-4       o-o 
58-3       o-o 
—  o"'oo5 

47'z   -J-z-2 
50-2   —  0-6 
48-4  +1-4 
49-8       o'o 
+o"-oo5* 

53-1       o-o 

56-0     —2-2 

53'8   +0-9 
547       O'O 

+  0"'020 

3 
3 
4 

2 

4 
4 

2 

2 

3 
3 

2 

6 

5 

7 
4 

2 

4 

4 
3 

6 

4 
3 
3 
3 

4 
3 

4 
4 

2 

3 

i 

4 
3 
8 

5 
4 

2 

9 

Groombridge  4  1  I.. 

,h  jQin 

23°  29' 

Groombridge  412.. 
ih  49m 
48°  38' 

Groombridge  413.. 

,h  j0m 

37°  "' 
Groombridge  414.. 

,h  jQm 

48*  46' 
Groombridge  415.. 

,h  i^m 

23°    9' 
Piazzi  I.  207  

Groombr.  41  1 
Radcliffe  . 

Ii'4 

49'5 
72-7 
93-2 

14-9 

47-6 
74-8 
95-0 

13-0 
51-9 
76-0 
92-6 

14-9 
51-6 
78-3 
917 

I2'0 

5«'4 

75-6 

937 

i  ro 

45'9 
76-8 
88-3 

13-0 

487 
73-0 
92-3 

14-9 
48-9 
76-2 
90-1 

8-9 

48-8 
89-0 
94-0 

10-5 

44'3 
74-8 

847 

s            s 
50-86       -oo 
51-04  +-08 
51-39  --ii 
5  1  -42       -oo 
-(-o'-ooyo 

52-22       -oo 
•29   —-08 
•20       -oo 
•19       -oo 
—  o"-ooo4 

40-96       -oo 
•90  +-07 
•91    +-07 
•99       -oo 
+  os  '0004 

33-29       -oo 
•32       -oo 

•46     —  -12 

•35       -oo 

+  o"-ooo8 

47-22       -oo 

•67     —'22 

'53   +'°7 
•70       -50 
-f-o'-oo59 

5-95       -oo 
6-04  —  "06 
6-20  —-19 
6-02       "oo 
+  o"ooo9 

18-28       -oo 
1  8-08  +-07 
18-12   --06 

17-99     '°° 

—  o"-oo37 

16-07       '°° 
•14  --05 

'10          -00 

•ii       -oo 
+  O8<ooo5 

4-75       -oo 

5-89    +'22 

6-97  +-51 

7-65       -oo 
+o"034i 

33-97       -oo 

34-32     -'22 
34-23     -'02 

34-25       -oo 
+  o"-oo38 

6 

2 

3 
9 

S 

3 

2 

3 

2 

3 

2 

3 

5 
3 

2 

3i 

2 

2 

6 

6 
3 

2 

3 

2 

4 

2 

3 
5 

2 

3 
4 

6 

4 
3 

7 

6 

3 

2 

7 

12-4 

50-2 
72-7 
93'3 

14-9 

5>'4 

74-8 
95-0 

13-0 

52'5 
76-0 
92-6 

14-9 

52'4 
78-3 
89-5 

I2'O 

50-3 

75-6 
93-8 

I  I'O 

45'2 
76-8 

88-3 

13-0 
43-6 
73-0 
92'3 

14-9 

49'9 

76-2 

90-1 

8-9 

47'5 
89-0 

93'3 

10-5 
48-6 
74-8 
84-4 

/                       tt 

32-5       o-o 
337   -o'S 

3*'4  +  ''3 
34-1       o-o 

+  0"'020 

49-8       o-o 
47-8   +1-9 
48-0  +i-6 
49-5       o-o 
—  o"-QO4 

33-1       o-o 
33-8  +0-6 
35-0  +0-2 
35'8       o-o 
+o"-034 

19-8       o'o 
17-8  +1-8 
187   +07 
19-3       o'o 
—  o"'oo7 

10-6       o'o 
11-3   +0-1 
12-5   -0-4 
12-5       o-o 

+  0"'023 

30-9       0-0 
30-8       o-o 

32-9     -2-1 

30-8       o-o 
—  o"-ooi 

327       o-o 

33-0  +0-3 

33-2   +0-6 
34-1       o-o 
+o"-oi8 

3.V4       o-o 
32-6  -fo-6 
32-7  +0-3 
32-9       o-o 

—  o"-oo7 

47-8       o-o 
507   -0-7 
51-5   +0-7 
52-5       o-o 
+  o"-056 

4-6       o-o 
37   -0-4 
3-3   -0-9 

2'1           O'O 
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43'9 
78-3 
92-8 

IQ'O 

44'3 
74'0 
92'2 

I5-0 
50-9 

77'9 
89-9 

«"            " 
48-1       o'o 

46-3   +1-3 
48-0  —0'8 
46^9       o'o 
—  o"-oi5 

34-6  -1-9 
308   +07 
31-0  -  0-4 
30-2       o-o 

—  O"'O32* 

48-0       o-o 

48   1     -0-2 

484  -0-5 

47-9       o-o 
—  o"-ooi 

2  I  '8          O'O 

187   -1-4 
17-2       o'o 

40-0      o'o 
39-8  +0-6 

41-2  -0-5 

40-8       oo 
+  o"-oi  i 

l8'2         O'O 

iS'g  —0-3 
19-6   —  o'6 
19-1       o-o 

+  0"'OI2 

43-1       oo 
43-2       o-o 
44-1   -0-8 
43'4,,    °'o 

lo'o      o-o 
10-7  +0-2 

13'0    —  1-2 

12-3       0-0 

+  0"'028 

40  8       0-0 
41-8   -0-5 

42-2  -0-5 

41-9       o-o 

+  o"-o  1  3 

18-8       o-o 
18-9   +0-1 
20-3   —1-2 
19-2       o-o 
+  o"-oo5 

2 
2 
2 
2 

I 

3 
3 
3 

5 

3 
3 
3 

6 

4 

3 

5 
3 

2 

3 

5 
3 

2 

3 

5 
3 

2 

5 

6 

3 
3 

2 

3 

2 

3 

i 

3 

3 

Harvard  

Greenwich.... 

Groombr.  482 
Kmlcliffe  

Greenwich  .... 

Groombr.  492. 
Radcliffe.  ... 

Bonn  

Greenwich  ... 

Groombr.  483 
Radcliffe  

Greenwich  

Groombr.  493. 
Radcliffe  

Harvard  

Greenwich  ... 

Groombr.  484 
RadcIiflV  
Helsingfors  ... 
Greenwich  — 

Groombr.  485 
Radcliffe  

Greenwich  — 

Groombr.  494. 
Radclill'e  

32°  29' 
•   Persei 

2h    12m 

41"  33' 

62  Andromedse..r 
2h  I2m 

43°    7' 
Groombridge  496.. 

2h    I2m 

50"  40' 
Groombridge  497.. 

2h   ,jm 

3  5°  .59' 
63  Andromedse.  ... 

2h  ,jm 

40°  21' 
Bradley  325  

Bonn  

Greenwich  

Groombr.  495. 
Radcliffe 
Bonn 

2h   IOm 

Helsingfors... 
Greenwich  

Groombr.  486 
Radcliffe  

Greenwich  

Groombr.  496 
Radcliffe  

2h  10m 
3*°  59' 

Groombridge  487.. 
2i,  10m 

3°°  '3 
Bradley  316  

Helsingfors  
Greenwich  ... 

Groombr.  487 
RadcliHe 

Lund  

Greenwich  ... 

Groombr.  497 
Radcliffe  ... 

Greenwich  ... 

Groombr.  488 
Radcliffe  
Helsingfors... 
Greenwich  ... 

Groombr.  489 

Kadoliffe  .  . 

Greenwich  

Groombr.  498 
Radcliffe 

33°  «' 
<  iroombridge  489.. 

2h   ,om 

47°  55' 
Piazzi  II    36  

Bonn  

Greenwich.... 

Groombr.  499 
Radcliffe  .  .. 

2h   ,jm 

43°  u' 
Groombridge  500.. 

2h  ,^m 

36°  15' 

Greenwich  ... 

Groombr.  490 
Radclilfe  

Greenwich  .  .  . 

Groombr.  500. 
Radcliffe  .... 

«ll     I  i  ID 

33°  *o' 

Helsingfors  .. 
Greenwich  ... 

Harvard  
Greenwich.  ... 

, 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

/ 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

O  *-•  00 

QJ       O      *H 

t/3-O 

Residuals 
C-O. 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

l*g 

T3-O   O 

§!# 

03  -3 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

4 

.0- 

"c-go. 

||*d 
* 

cn 

Id 
|I 

*° 

No.  of  Oli-serrations. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

Adopted 
P.  M. 

9  Persei  t 

Groombr.  501. 
Radcliffe  

9-0 

477 
72-4 
80-0 

10-9 

47'3 
72-0 

94'5 

i  ro 
45'3 

74'3 
88-9 

I  I-O 

46-6 
82-9 
91-0 

T 

46-7 

77'9 
95'4 

8-0 
45-6 
96-6 

i  o-o 
46-8 

747 
91-0 

9-0 

IO'O 

46-8 
76-0 
85-9 

I2'0 

47-2 
79'4 
937 

s                   S 

4  1  '49       -oo 
•31    +-14 
'47   -'04 

'43           '00 

—  o8-ooo8 

54-16       -oo 

'47    -''4 
•50   --03 
•60       -oo 

60-33       -oo 

59/89  +-14 
5978  --03 

59-59       -oo 

2-65       -oo 

•59   4'07 

'65     +'02 

•67       -oc 

+  OS  OOO2 

39-06       -oo 
•19    —-06 

•08  +-13 

•24       -oo 

-4.    0S'OQ22 

41-18       'oo 

41-46     +'12 

42-12        "oo 
+  o'-oio6 

6-35       -oo 
•38   +-06 
•46    +-04 
•54       -oo 

30-22       -oo 

•34  --16 

•07    +-08 
•14       -oo 

17-17       -oo 
•16   +-05 
•30   --05 
•26       -oo 

+  0S'OOI  2 

28*06       -oo 

•23  +-II 

•59   —oi 

•70       -oo 

6 

4 

2 

5 

5 
3 

2 

5 

6 

5 

2 

4 

5 
3 

2 

2 

j 

4 

4 

6 

5 
5 

6 

7 
3 
3 

6 

4 
3 
7 

6 

4 

2 

3 

2 

3 

2 

6 

9-0 
45-6 

80-0 

10-9 

45'9 
72-0 
94-2 

44-2 

74'3 
88-6 

I  I-O 

50-0 
82-9 
91-0 

5 

77'9 
947 

8-0 

45'4 
96-6 

lO'O 

48-0 

74-7 
91-0 

9-0 
48-5 
75-8 
93'6 

I  O-O 

46-1 

76-0 

85'9 

I2'O 

47'3 
79'4 
937 

a            it 
29-3       o-o 

30-5    -0-7 
29-0  +ro 

3O'l           O'O 

+o"  oi  i 

57       O'O 
6-8   +0-1 
7-2   +0-5 
8-3       o-o 

5-3       o-o 
6-1    +1-7 

I  O-O    +O'2 
I  I  "4          O'O 

20-4       o-o 
187   +1-8 

20-5       o-o 

+  o"-ooi 

357       o-o 
36-6   —0-8 
36-5   —  o  6 
36-0       o  o 

36-8       o'o 
36-7   +0-3 
37-1       o-o 
+o"'oo3 

31-0       o-o 
32-1    +0-3 
34-8   -1-4 
34-0       o-o 

+  o"-o37 

23-9       o-o 
22-8   +0-8 

23-9  -0-5 

23'3          O'O 

—  o"-oo7 

9'8       o-o 
9-4   +1-0 

I  I  'O          O'O 
1  IM           O-O 

+  o"-oi7 

23-4       o-o 
26'o   —  ri 

25-3     +1-2 

27-2       0-0 
+  o"-o47 

6 

4 

2 

5 

5 
4 

2 

4 

5 
4 

2 

6 

5 
4 

2 
2 

4 
4 

4 
4 

7 
4 
5 

5 
3 
3 
3 

5 
4 
3 

7 

6 

5 

2 

3 

3 
3 

2 

6 

Bradley  332  

2h  20m 

23°    5' 
Groombridge  512. 

2>>  22m 

1  3°  46' 
Puizzill.  78  

Groombr.  511. 
Radcliffe 

7'5 
44-6 

947 

1  1-9 

45'5 
88-6 

93'4 

10-9 
45'o 

73'9 
94-2 

97 
44'9 

74'9 
71-4 

94'9 

i  ri 

48-2 
92-5 

i  i'i 

46-0 
90-8 

9-0 
48-3 
73'o 
94'5 

I  I-O 

48-6 
80-6 
90-6 

14-0 

47'3 
73-0 
94-8 

i  i-o 

48'5 
8o'o 
94-8 

S                   8 

076       'oo 

'57      4'09 

•50       -oo 
39-82       -oo 

40-52  +-03 
41-46  +-03 

41-59       -oo 
29-75       -oo 

•89  --17 
•84  --14 

"69          -QO 

—  os-ooo7 

28-73       "°° 
29-02   —'13 
29-09   --05 
29-09   —'07 
29-15       -oo 

35-41       -oo 

•19  +-07 

•08       'oo 
58-89       -oo 

59-36     --02 

59-94       -oo 
18-27       '°o 

•38  --09 

•46      —'Is 

•32        -oo 
+  os-ooo6 

7-30       -oo 

•21     +'04 

•16  +-04 

•19          'GO 

14-43  478 

15-31    --oi 

15-44  -'°6 

15-45       -oo 

2407       -oo 
•15    —-09 
•oo  +  '04 
•04       -oo 

4 
5 
45 

5 
5 

2 

6 

5 

; 

5 

2 

4 
4 

2 

4 
5 

5 
6 

3 
3 
4 
3 

6 
6  i 

; 

2 

5 

4 
5 

2 

3 

7'7 
45'5 
93'4 

ii'9 

4.  3  '9 
88-6 

93'8 

10-9 
46-5 

73'9 
94-2 

97 
48-0 

74'9 
7i'4 
94'9 

in 

46-7 
927 

11-6 

47  -o 
91-2 

9'° 

47-6 

73-0 
94'5 

iro 
48-0 
80-6 
90-6 

43'6 
73° 

i  ro 

80-0 
94-8 

34-1       o"o 
33-8    -0-2 
33-2       o-o 

—  o"'OIO 

3'  i       O'o 
5-1    -07 
5-8  +0-5 
6-5       o-o 

44-5       o-o 
43-7    +0-7 
44-6   -0-3 
44'3       °'o 

—  o"'OO2 

13-2       c-o 
16-7   —  o-i 

20-3   —  1-5 

21-0          O'O 
+  0"'09  2 

,2-8       o-o 
54-4       o'o 

+  0""020 

23-3       0-0 
267   —0-8 
29-2       o-o 

9-3       o-o 
97   -0-8 

7-4    +I'2 

8-5       o'o 

12  '9         O'O 

14-0   —0-4 
14-0  +0-1 
14-2       o'o 

+  o"-oi6 

30-4       o-o 
31-1    +o'i 
32-1       o-o 
32'8       o-o 

8  3       o-o 
10-7   +0-5 
13-7   +o-i 
15-0       o'o 
-t-o"-o8o 

6 

69 

5 

3 

2 

7 

5 
4 

2 

3 

6 

5 

2 

4 

4 

2 

4 
5 

6 

3 
6 

3 
3 
4 
3 

6 

3 
3 
3 

3 

3 

2 

5 

4 
3 

2 

3 

2h   I4m 

34°  39' 

Groombridge  502.. 
zh  j|jm 

Helsingfors  .  .  . 
Greenwich  

Groombr.  502. 

R  a  f\  f  1  i  ffa 

Greenwich  .... 

Groombr.  512. 
Radcliffe  

Kasan  

Greenwich  

Groombr.  503. 
Radcliffe  ..  . 

Greenwich  .  .. 

Groombr.  513. 
Rad.-liffe  .... 

2h  ,5111 

49°    6/ 
Piazzi  II.  62  

2h  20m 

37°  56' 
66  Andromeda)  

2h   20m 

39°  55' 
Groombridge  515. 

2h   2jm 

19°  31' 
Piazzi  II  86. 

Harvard  ... 

Bonn  

Greenwich  .... 

Groombr.  514. 
Radcliffe 

Greenwich  .... 

Groombr.  504. 
Radcliffe  .... 

2h   ,6m 

49°    i' 
Groombridge  505.. 

2h    ,6m 

36°  18' 
Piazzi  II.  60  

Bonn  

Greenwich  .... 

Groombr.  505. 
Radclill'e  

Harvard  

Greenwich  — 

Groombr.  515. 
Radcliffe 

Harvard  

Greenwich.... 

Groombr.  506. 
Radcliffe  
Greenwich  

Groombr.  507. 
Radcliffe  

Greenwich  .... 

Groombr.  5  1  6. 
Radcliffe  
Greenwich  

Groombr.  5  1  7. 
Radcliffe  ... 

8°  50' 
64  Andromedse.... 

2h    17™ 
40°   29' 

10  Persei  

2h  2Jm 
19°    I  i' 

Gr  )ombriilge  517  . 

2h  2jm 

37°  '9' 

Groombridge  518. 
2h  23m 

51°   2l' 

Groombridge  519.. 
2"  25™ 
19°  50' 

Groombridge  520.. 

21,    2jm 

5«°  32' 

Bonn  

Harvard  . 

Greenwich  

Groombr.  508. 
Radcliffe  

Greenwich..  .. 

Groombr.  518. 
Radcliffe  

2h   ,7m 

33°  53' 
65  Andromedse.... 

2h   ,gm 
4°°    '3' 

Groombridge  510.. 
2i,  22m 

10°  45' 

Helsingfors  ... 
Greenwich  — 

Groombr.  509 
Radcliffe 

Lund  

Greenwich  

Groombr.  519 
Radcliffe  
Clmstiania  ... 
Greenwich.... 

Groombr.  520 
Radeliffe  ... 

Bonn  

Greenwich  .... 

Groombr.  510. 
Radcliffe  

Kasan  
Greenwich  

Lund.. 

Greenwich  ... 
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Star's  Name, 
and  Approximate 
R  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

Star's  Nume, 
anil  Approximate 
R.  A.  and  N.  P.  P. 
1890-0. 

Authoiity. 

R.  A. 

N.  P. 

D. 

E[>och 
of 
Obs. 
1800. 

+ 

•s"*' 

•rf«J 

st'SO 

c^& 

*f 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

Kesiduals 
('—  0. 

No.  "f  Observations. 

Epoch 

of 
Obs. 
1800. 

+ 

_< 

Ud 

~i-a  o 

c    a-   ON 

8  o/s 

TO-3 

•<! 

Residuals 
C-O. 

No.  of  Observations. 

Kpocli 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
V.  P.  0.1890-0. 

Resiiliials 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Ado  jit  .'.I 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Sroombriduc;  521.. 

2i,  2-,» 

*3°    4' 

1  Groorabridge  522.. 
2,,2r 
.9    33 

Groombridge  523.. 

2h   25'" 
19'   42' 

Bradley  348  .... 

Groombr.  5  ^  \ 
Iladcliffe  

11*9 

45-6 

73'4 
947 

13-9 

48-3 
93'9 

14-0 
504 
73'° 
95'3 

77 
46-1 

94'5 

io'6 

47'4 
73-8 
94-8 

11-9 

48-7 

74'» 
92-8 

7'3 
44-o 
94'9 

14-0 

47  -8 
93'9 

i  i'i 

46-4 
91-6 

10-9 
47-6 
85-2 
89-9 

s             s 
572       -oo 
6-10   --33 
5-92   --ii 
5-84       -oo 
+  o"-ooi4 

47-34       -oo 
•90  --36 
-80       -oo 
+  0^-0058 

59-19       -oo 

'67     —'22 

79  --2  1 
•65       -oo 
+  o8-oo57 

35-48       -oo 
•25    4-  -02 

"OO         "OO 

—  o"'oo5; 

46-54       -oo 
•69   —  -16 
•63   —-II 

•52       -oo 

—  0"'O002 
2'62           '00 

3-18  --32 

3-03   -'oi 
3-15       -oo 
+oB-oo65 

56-89       -oo 

57-93   -'55 
58-05       -oo 

+  0"OI32 

24-73       -oo 

25-39  --31 

25-55       -0° 
+  o''oio3 

48-30       -oo 

•21     +  -II 

•34       -oo 

-f-o"-ooo5 

3  5-0  1       -oo 

•24  --09 
•32  --04 

•30       'oo 
+  o*'oo36 

5 
3 

2 

9 

3 

3 

5 

2 
2 
2 
5 

6 
"'i 

5 
4 
7 
3 

5 
4 

2 

6 

3 
3 
'9 

2 

3 
5 

3 

2 

5 

5 
3 
3 
3 

ii'9 
45-0 
73-4 
94'5 

13-9 

48-3 
937 

140 
52-2 
73-0 
954 

77 
440 
92-8 

10-5 
42-9 

73-8 
94-8 

11-9 

46-2 
74-1 
93-2 

7-i 
45-6 
92-9 

14-0 
46-3 
93'8 

in 

46-2 
92-3 

10-9 

47-0 
85-2 
89-9 

12-3       o-o 
11-4  +0-8 

1  I  •  I     -,    1  -O 
I2'l           O'O 
—  0"'OO2 

58  o       o-o 
;  8-8       o-o 
59-9       o-o 

+  0""024 

50-8       oo 
50-4   +0-6 

497   +  «'4 
51-2       o'o 

-f-o"~co5 

50-3       o'o 
49-6   —  o'i 

48-3          O'O 
—  0"'O23 

38-3       o-o 

39-5  -I-I 

38-2     +0-2 

38-4       o'o 
+  o"-ooi 

2I-O          O'O 

18-8   +07 
17-5    +o'8 
17-5       o-o 
-o"'043 

I'2          O-O 

3'5  +o'5 
7-3       0-0 
+  o"'07i 

45-2       o-o 

44'0  +1-1 

45-1       o-o 
—  o"-ooi 

I  I-I          O'O 

9-9  +17 

12-3       0-0 

+  o"-oi5 

0-7       0-0 

07  +07 

1-6  +0-6 

2'3          O'O 

+  o"'o:o 

5 
3 
2 

8 

3 
3 

5 

2 

3 

2 

5 

6 

5 
29 

6 
4 

7 
3 

2 

6 

6 
36 

2 

6 

3 
4 

5 

5 
3 
3 
3 

Piazzi  II.  115  

21'   29m 

38°  3'' 
Bradley  353      .... 

Groombr.  531 
Radcliffe 

9-0 

45'4 
74-0 

73'9 

13-0 
457 
96'3 

I  I'O 

44-2 
76-3 

939 

i  o-o 
47'3 
74'4 
90-6 

iri 

46-0 
78-0 
91-2 

n-o 

46-4 

77-9 
93-6 

i  ri 

47  -4 
937 

13-0 
47'3 
94-8 

8'9 
46-4 

76-0 
907 

10-9 

44  '4 
76-3 
i  oo'  5 

s              s 

14-96       -oo 
•85   +-08 
•86   +'06 
•94       -oo 
—  o*-ooo3 

42-53       -oo 
•59  --oi 
•64       -oo 
+os-ooi3 

11-12          'DO 
•24     -'12 
•23     -MI 

•12          -OO 

o"-oooo 
2-96       -oo 

•76    +-03 

•49  +''6 
•58       -oo 
—  oi-oo47 

55-52       -oo 
•91    —-28 
•86   —'14 
76       -oo 
+o"-oo3O 

42  22          "OO 

•47   --18 
•34  +-03 
•40      -oo 

+  O*'OO22 

21-76       -oo 

22'IO    —'22 
22'O2          -OO 
+  0"003I 

43-84       -oo 

4374  +"'6 
44-oo       -oo 

+  0J'OO20 

10-34       -oo 
•56   --07 
•64   --03 
•67       -oo 
+o"-oo4O 

14-01       -oo 
•34  -'07 

•51      +-02 

73       -oo 
+  o'-oo8o 

6 
4 
3 

4 
6 

3 

4 
4 
3 

6 

2 

3 

3 

5 

0 

6 
5 

2 

4 

4 
6 

2 

\ 

6 

4 

2 

6 

6 
3 
3 
3 

9-0 

43'* 
74-0 

73'9 

13-0 

45-7 
96-4 

1  I'O 

44'3 
76'3 
93'9 

i  o-o 
43'3 

74'4 
go'6 

u-i 

45'3 

78-0 

9°  7 

i  ro 
43'5 

1Tl 
93-6 

i  ri 
41-6 

927 

13-0 
45-0 
947 

8-9 

44'4 
76-0 
90-4 

10-9 

449 

76-3 
100-5 

9-3       o"o 

9-7       o-o 
10-7   —  0-6 

I  O'l           O-O 

+  o"-o  1  2 

54-5       °'° 
53-2   +0-4 

52-8         O'O 
—  o"'O2O 

59-2       o-o 
58-8  +0-4 
58-5    +o'!> 
59-3       o-o 
+  o"-ooi 

53-8       o-o 
55-2   +0-6 
56-7   +ro 
58-8       o-o 
-4  o"-o62 

29-1       o-o 

29-0  +07 
30-0  +0-3 

30-5       o'o 
+  o"-oi8 

13-6       o-o 

"4  '3    -o-3 
13-2   +1-3 
14-6       o-o 

+  O"'OI2 

34-0       o-o 
34-2   +0-8 
36-6       o'o 

+  0"'032 

33-8       o-o 
33-2   +0-2 
34-4       o-o 

+  o"'02O 

49-6       0-0 
50-3   -o-i 

50-3     -fO'4 

50-9       o-o 
-f-o"-oi6 

34-9       o-o 

37-3   -1-3 
36-3    +0-8 
37-8       o-o 

+  o"-032 

6 
3 

4 
3 

4 
4 
6 

3 

3 
4 
3 

5 
3 

2 

3 

3 
3 

5 

IO 

5 
3 

2 

4 

5 
3 
'4 

2 

6 

6 

4 

2 

6 

6 
3 
3 

3 

Christiania  ... 
Greenwich  ... 

Groombr.  522 
Radcliffe  

Greenwich  ... 

Gro  imbr.  532 
Radcliffe 

2h  j,m 

1  8°  50' 

Groombridge  533. 
2''  30™ 
37°  39' 

Groombridge  534.- 

2>>   30™ 

48°  24' 
Bradley  358  

Greenwich  ... 

Groombr.  523 
Radclift'e  

Greenwich  ... 

Groombr.  533 
Radcliffe  
Harvard 

Christiania  ... 
Greenwich  ... 

Groombr.  524 
Iladcliffe 

Greenwich  ... 

Groombr.  534 
Radcliffe  
Bonn  

2h  27m 
17°  39' 

Piazzi  11.  100  

2h   2-m 

38°  10' 
•  Groombridge  526.. 

2h   2jm 
22°    58' 

P>radlev  344  

Greenwich  ... 

Groombr.  1525 
Radcliffe  

Greenwich  ... 

Groombr.  535 
Radcliffe 

2h   j2m 

22°  24' 

Piazzi  II.  132  
2h  32™ 

37°  4°' 

Harvard  ... 

Christiania  ... 
Greenwich  ... 

Groombr.  536 
Radcliffe 

Greenwich  ... 

(Iroombr.  526 
Radcliffe  

Christiania  ... 
Greenwich  ... 

Groombr.  527 
Radcliffe  

Harvard  .... 

Greenwich  ... 

Groombr.  537. 
Radcliffe 

2h  3,m 

9°     '' 

Groombridge  528.. 

2h  28m 

'9°  34' 

Groombridge  529.. 
2k  29'm 

19°  15' 
Groombridge  530.. 

2h   2810 

5°°  49' 

2h  35,u 

22°   38' 

Groombridge  538.. 

2h  36tn 

1  8°  44' 
1  1  Pergei  

Greenwich.  ... 
Groombr.  528 

Rnrlpliffo 

Greenwich.  .  .  . 

Groombr.  538. 
Radcliffe  

Greenwich  ... 

Groombr.  529 
Radcliffe  

Greenwich  .... 

Groombr.  539. 
Radcliffe  

ah  jjm 

35°  *>' 

Groorabridge  540.. 
2"  35™ 
36°  56' 

Greenwich  ... 

Groombr.  530 
Ralcliffe 

Greenwich  

Groombr.  540. 
Kadcliffe  

Lund  

Greenwich  ... 

Greenwich  .... 

, 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

H.  A. 

N.  P. 

u. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

p 

"o-o  & 

-5^ 
11* 

oB""*^' 

!E 

Residuals 
C-O. 

C 

t, 
c 

Epoch 
of 
Ol.s. 
1800. 
+ 

^d 

111 

O    £X'J° 

ta-o  " 
N 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 

of 

01)S. 

1800. 

+ 

Swonds  of 
Adupti'il 
X.  P.  D.  1890-0. 

Residuals 
C—  0. 

c 

'. 

y. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  541.. 

2h  jjm 

42°    6' 
1  2  Persei  

Groombr.  541. 
Radcliffe  ... 

13-0 

47'4 
78-9 
92-2 

I  0-0 

50-5 

89-1 
84-6 

13-0 
44-6 

77-9 
93  -o 

15-0 
46-3 
69-7 
95-1 

7'9 
45'9 
947 

97 
447 
8ro 
92-9 

12-5 

47-5 
94-8 

14-9 
50-3 
74-0 
92-8 

I2'0 
49-I 
95'4 

14-9 
50-4 
72-9 
93'I 

s                   S 

18-64       -oo 

•62     -f  -O2 

•6l      +'03 

•64       ;oo 

O"'OOOO 

18-56       -oo 
•41    +-oi 

•38  --09 

•31        -oo 
—  os-oo33 

39-09       -oo 
•23    --17 

•Q2           -OO 

•01        -oo 
—  o8looio 

29-68       'oo 

•50     +-04 
•23     +'23 

•41       -oc 
—  os'oo34 

38-40       -cc 
39-82    —  -i  i 
41-42        'oc 
+o"'034X 

55-41        -oc 
•40   —  -oi 

•44  --06 

•37       -oo 
—  o'-oooj 

13-45       '00 
14-28    —'13 
1  5  '09       -oo 

+  OS'O2OO 

9-65       -oo 

10-46     —  '12 

10-91    —-II 
i  i'i6       'oo 

+  o8-oi94 

9-47       -oo 

IO-04     —'12 

10-47       -oo 

+  08'OI20 

16-04       -oo 
•12   +-08 

•33  --03 

•40          -QG 

+  o"-oo46 

3 
.  3 

2 

3 

6 
8 

17 

3 
6 

2 
2 

7 

4 
3 

4 

5 

7 
5 
H 

6 
4 

2 

3 

5 

2 

S 

2 

3 

2 

5 

6 

3 
5 

2 
2 
2 

5 

13-0 
48-0 
78-9 
92-2 

I  0-0 

47-0 
89-4 
84-7 

13-0 
43-3 

77-9 
93-0 

15-0 

48-0 
69-7 

95-1 

I  1'2 

447 
94-8 

97 
43'3 
81-0 
92-9 

12-5 
47'2 
947 

14-9 
52-2 
74-0 
92-9 

I2'0 

43'9 
95'3 

14-9 
52-3 

72-9 

93'3 

25-9       o"o 
28-3   -1-3 
29-6   -1-5 

28-5       o-o 

-|-o"-o33 

3-1       o-o 
8-4   +i-8 
18-3   —  o-i 
17-4       o-o 
+  o"-igi 

18-5       o-o 
17-2   +0-9 
19-5    -1-8 
17-6       c-o 
—  o"-oi  i 

57-0       o-o 
55-9  +0-8 
55-6   +0-9 
56-2       o-o 
—  o"-oio 

6-5       o-o 
u-6   —  i  -9 
14-6       o-o 
+  o"'O98 

i6'6       o'o 
15-1    +1-2 
15-8   +0-3 
16-0       o-o 

—  o"'oo7 

22'6          O'O 
256     —  1-1 

26  o       o-o 
+  o"-04i 

44-7       o-o 
48-6  +0-1 

51-9  -0-9 

53-0       o-o 
+  o"'io6 

0-5       o-o 

I  -9     —0-2 

3-6       o-o 

+  o"-o37 

2  '6          O'O 

1-4  +1-8 

3-5       o-o 
3-8       o-o 
+  o"-oi5 

3 

2 
2 

3 

6 

3 
»7 
5 

5 
3 

2 

7 

4 
3 

4 
5 

69 
4 
H 

6 
3 

2 

3 

6 

4 
6 

2 

3 

2 

5 

6 
3 

5 

2 

3 

2 

5 

Groombridge  551.. 
2i,  3gm 

40°  48' 
Groom  bridge  552.. 

2h  4Im 

17°  10' 
Groombridge  553.. 

2h  40m 

46°  ii  ' 
Groombddge  554.. 

2h  4Im 

33°  25' 
Groombridge  555.. 

2h  40m 

46°  15' 
Groombridge  556.. 

2h  41m 

33°  «' 

Groombridge  557.. 
2h  42™ 
24°  49' 

Groombridge  558.. 
2h  44m 
17°    4' 

i  5  Persei  77 

Groombr.  551. 
Radcliffe  

I5-o 
48-2 

79'9 
93'3 

I  I'l 

47'3 
95-1 

10-9 

47-6 
75-0 
93-1 

i  ro 

45'3 

71-0 

93'3 

10-9 

49'5 
73'° 
95-8 

I  1-0 

49-1 

70-0 
92-5 

11-9 

47-8 

737 
8ri 
94-0 

i  i-i 
46-4 
93-0 

8-4 
45'9 
94'9 

15-1 
44-5 

74'9 
90-9 

s             s 
51-52        -oo 
•68   --02 
•87    --07 
•87       -oo 
+o"-oo45 

51-29       -oo 
52-32   --26 
53-08       'oo 

+  0"'02I3 

20-08        -oo 
19-96   +-oi 
20-05   —''6 
19-83       -oo 
—  o"-oo3o 

7-67       -oo 
•79   --05 

'93    -'13 
•85       -oo 

+  O8-OO22 

43-27       -oo 

"57     --23 
•56     --I7 

•43       -oo 
+  o"-ooi9 

13-78       -oo 
24-05   --17 
23  90  +-03 
23-99       '°° 

+  08'0026 

54-40       -oo 
'53   -'16 
•42    --07 
•41    —-06 

'34       '°o 
—  os-ooo7 

21-45       '°° 
•83    --18 

'93       '°o 
+  ol<ioo59 

40-18       -oo 
•28  +-04 
•50       -oo 
+  O8'oo37 

10-36       -oo 
•50  —-II 

•29     +-I2 

•42       -oo 
-(-  O8'ooo8 

4 
4 
3 
3 

4 
4 
5 

7 
8 

6 
3 

2 

6 

4 

5 

2 

3 

6 

3 

2 

7 

5 
4 
3 

6 

4 
6 

6 
6 

42 

4 

3 

2 

3 

15-0 

49'5 
79-9 

93'3 

ii'i 

48-0 
95-1 

10-9 
45-6 
75-0 
91-9 

i  ro 

45-5 
71-0 

93-6 

10-9 

46-4 

73'° 
95-8 

i  i-o 

44'9 

70-0 

92-4 

11-9 

46-0 

737 
8ri 

937 

1  1-1 

45'5 
93-6 

8-8 
42-4 
94-6 

15-1 
45'3 

74'9 
91-2 

39-3       c-o 

40-5  -0-5 

40-7       o'o 
41-0       o'o 

-f-o"'O22 

45-1       o-o 

44-4    +0-3 

44-1       o'o 

—  0"'OI2 

23-9       o-o 
23-8    fo-z 

23-4    +0-7 

24-1        o-o 

+  o"-OO2 

347       o'o 
34-3   +0-6 
36-8   —i-8 
35-1^    o-o 
+  o"-oo5 

16-6       o-o 

18-3    -0-8 
17-4  +0-8 
18-8       o-o 

+  O"'O26 

30-9       o-o 

30-5  +0-4 
31-7  -0-9 

30-8       o-o 
—  o"-ooi 

15-3       o-o 

14-9  +0-3 

16-3   —  rz 

'47   +°'4 
15-1        o'o 

—  O"-OO2 

48-8       o-o 
48-8   +0-1 
49-1       o'o 

+  o"-oo4 

39-3       o-o 

41-5  -1-3 

41-6       o-o 

+  o"'O26 

25-3       o-o 

249  +0-4 
25-7  -0-3 

25-4       o-o 
+  o"-oo  i 

4 

2 
^ 

3 

4 
5 

5 

5 
3 

6 

6 
4 

2 

5 

3 
4 

2 

3 

6 

3 

*7 
4 
35 

4 
3 

2 

4 

Bonn  

Greenwich  

Groombr.  542. 
Radcliffe 

Greenwich  

Groombr.  552. 
Radcliffe  

2h  35m 
50°  16' 

Groombridge  543.. 

2h  3jm 

42°  12' 

Groombridge  544.. 

2h  ^Om 

10°  20' 
i  3  Persei  6 

Greenwich  

Groombr.  543. 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.  553. 
Radcliffe  

Greenwich  

Groombr.  544. 
Radcliffe  

Greenwich.... 

Groombr.  554. 
Radcliffe  
Helsingfors... 
Greenwich.... 

Groombr.  555. 
Radcliffe  

Kasan 

Greenwich.... 

Groombr.  545. 

T-?arlnliflfp 

2h  36m 

41°  14' 
14  Persei  

Greenwich  

Groombr.  546. 
Ridcliffe  

Bonn  
Greenwich  .... 

Groombr.  556. 
Hadcliffe  
Helsingfors  ..• 
Greenwich.... 

Groombr.  557. 
Radcliffe  

2h  jgm 

46°  10' 

Groombridge  547.. 
2h  39m 

1  8°  42' 
Groombridge  548.. 

2h   jgin 

'9°  57' 
Groombridge  549.. 

2h  4Im 

15°  43' 
Groombridge  550.. 

2Ii  ^Om 

19°  58' 

Bonn  

Greenwich  .... 
Groombr.  547. 

"Rarlpliff-p 

Greenwich.... 

Groombr.  548. 
Radclifie  

Christiania.... 
Helsingfors  .  .  . 
Greenwich.... 

Groombr.  558. 
Radcliffe  

Christiania.  .  .  . 
Greenwich.... 

Groombr.  549. 
Radcliffe  

Greenwich  

Groombr.  559. 
Radcliffe 

2h  42m 

34°  33' 

Groombridge  560.. 
2h  42™ 
48°  31' 

Greenwich  .... 

Groombr.  550. 
Radcliffe  

Greenwich  — 

Groombr.  560. 
Radcliffe 

Christiania  
Greenwich  .... 

Bonn  

Greenwich  

1 
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Star's  Name, 

aud  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


*iazzi  II.  1 80 

2 1-  42™ 

38°  10' 


Authority. 


'  4  5' 
33' 


562.. 

' 


563.. 


48°  30' 


Groombridge  564. 
2h  4^m 

37°  25' 


Piazzi  II.  184  .... 
2h  44™ 

38°  IS' 


roombridge  566.. 


2h44n 


45° 


Groombridge  567.. 
h44m 


2" 

45° 


33 


Groombr.  561. 

Kii'lcliffe 

Harvard  

Greenwich 


Groombr.  562 

Kaddiffe 

Greenwich... 


Groombr.  563 

Radcliffe 

Bonn  

Greenwich... 


Groombr.  564 

Radcliffe 

Harvard 

Greenwich  .... 


Groombr.  565 

Radcliffe 

Harvard 

Greenwich ... 


Groombr.  566, 

Radcliffe 

Bonn  

Greenwich.. 


R.  A. 


Epoch 

of 

Obs. 

1800. 


So 
M 


Adopted 
P.M. 


s  a 

19-55       -oo 
•81    —-23 

74  -''4 
•6 1       -oo 

+  o"-ooo8 


12-15  '°° 
12-92  --32 
13-31  -oo 


4'° 
49'9 


12-5 
44-6 
95-1 


15-1   29-01       -oo 
47-6  28-83   +'12 

79'7    28-87     +'02 

93-928-86       -oc 


10-9  58-96       -oo 

47-2  59-27  --16 

77'9  59'29  —  ' 

94'8  59-36       'oo 


!4'o  16-83 
484 
73'9  '7' 


94-6 


13*0 
48-9 
74-0 
93-5 


•oo 
-•16 
5   --04 

I7'20          -00 

+o«  0046 


27-07  -oo 

-34  —  -18 

-27  —-05 

-27  'oo 


Groombridge  568..  Groorabr.  568. 

2h  45m  iludeliffe 

37°  27'  11-irvard  

( ireenwich  — 


Groombridge 
2>-  47m 
17°  46' 


569..  ( iroombr.  569. 

Radcliffe 

Greenwich... 


rroombridge  570.. 


Groombr.  570 

Radcliffe 

ChrLstiania 

Helsingfors.., 
(rreenwich.... 


10-4 
44-0 
76-3 

93'9 


n-8 

45'' 
92-1 


11-9 

497 

740 
81-0 
95-2 


43-51  -oo 

4379  --01 

44-07  --ii 

43-96  +-05 

44' I  2  -OO 


6 
51 


N.  P.  D. 


Groombr.  567.    13-0  37-60  -oo  5 

Radcliffe ]  46-5       -51  +-04  4 

Bonn  75-0      -41  +-io  2 

Greenwich....   91-9       -48  'oo 


379  -oo  7 

92  -'ii  4 

"95  --'3  3 

"83  -oo  5 


25H4       '00     9 
25-82   — -06     3 

26'21  'OO        5 


Epoch 
of 

01)8. 

1800. 


14-0 

44'9 
84  o 

93'3 


12-5 
45'4 
937 


15-0 
52-3 

797 
93-9 


!*•! 

x 


SO 

:s  I 


Adopted 
P.M. 


26-8  o'o 
27-6  -0-5 
27-5  -o-i 
17-5  o-o 
+  o"'0og 


41-3 

43-8 
45-5 


o-o 

-0-8 

o-o 


41-4 

4'"5 

42-9       o-o 

-f-o"-040* 


io'9  23-2  o-o 
44-4  23  3  +0-1 
77-9  24-4  -0-9 


94-6 


14-0 
47-6 


23-6       o-o 

-fo"-oo5 


O'O 


14-8 

14-5   +07 


94-6  15-8       o-o 

j-  0"'0 1  2 

13-0  42-9       o-o 

44-0  43-4  -0-4 

74-o|42-o  +ri 
93  5  43-i       o-o 

(-0"'OO2 


13-0  34-5 

44'°  34'9 
75-0  37-0 
917  37-2 


10-4 
44 '4 


O'O 

-"4 

O'O 

I 


18-1 
19-4 


76-3  197 

937  187 


n-8 

47'3 
91-2 


o- 

—  I'D 

-1-3 
O'O 


20-4      o-o 
20-9       0-0 

2  I '3         O'O 

+  0"'OI 


1  1-9  26-9  o-o 

50-9  26-5  +1-3 

74-0  27-4  +0-9 

8ro  28-4  +0-1 


95-1 


28-8       o-o 

+  0"'023 


Star's  Name, 

and  Approximate 

R,  A.  and  N.  P.  D. 

1890-0. 


Groombridge  571.. 


2h45" 


48° 


Authority. 


Groombr.  571 

Radcliffe 

Bonn  

Greenwich ... 


Groombridge  572..  Groombr.  572. 
2h  47m  Radcliffe.... 

1 9°  49'  Christiania  . . . 

Greenwich.. 


R  A. 


Epoch 
of 

Obs. 
1800. 


18  Persei 

h 


2 
37° 


4'' 


Piazzi  II.  193.... 


15-0 

477 
70-8 


14-9 
49-6 
76-4 
94-7 


Adopted 
P.M. 


i6'o; 


'22     —  'OS 

•17       -oo 


T  Groombr.  573      8'8  2773 

Radcliffe 46-9  \     '60 

Greenwich i  94-4       -61 

i 


poo      5 
•14  --03      3 

2 

3 


53-52  -oo 

-49  — -01 

•51  --07 

•41  'oo 


•oo 

-•07! 
•oo 


39 


46" 
1 6' 


Groombridge  575  . 

h    -rJii 


2      . 
12°     20' 


Groombridge  576 
2h  46m 

43°  17' 


Cephei  47  . 
2h  51" 

n°  r 


Groombridge  578.. 
2h  47m 
39°  22' 


Groombridge  579.. 

2  '  4^ 

43°    8' 


Bradley  396 
h      m 


57' 


Groombr.  574    13"!  43'28  -oo 

Radcliffe ;  44-5  '43-16  --ii 

Harvard |  70-9  42-82  +-03 

Greenwich...   91-742-69  -oo 


Groombr.  575 


12-1 
507 


38-21 


L'alcliffe. 

Kasan 91-0  39-34 

Greenwich....   94-7  39'44 


Groombr. 
Radcliffe 

Bonn 

Greenwich 


576 


577 


Gr^ombr. 
Radcliffe 
Greenwich 


Groombr. 
liadcliffe 
Harvard... 
Greenwich 


578 


579 


Groombr. 
Radcliffe 

Bonn 

Greenwich 


Groombr.  580 

Radcliffe 

Greenwich . . 


-oo 

-''5 

+-04 

-oo 


-oo 


36-36 
•39   -'oi 
•39 

•40       -oo 
-f  o"- 


iro 

49-8 
857 
93-1 


9-0  30-27  -oo 
46-9  2973  --oi 
96-6  28-99  '°° 


13-1 

49'9 
70-9 

95'i 


i  i-o 

46-3 
75-0 
88-3 


8-0 

45'3 
92-8 


-oo 


47-87 

4774 

47-56  +-13 
47-60       -oo 


8-14  -oo 

•  1  8  —  -04 

•20  —  "06 

•14  -oo 

OB'OOOO 


43*48 
42-40 
41-40 


-oo 
+-17 

'oo 


27* 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


I5'0 
50-3 
70-8 
94-2 


14-9 

5''4 
76-4 
94-8 


9-8 


94'4 


_     P' 

|te 

»; 


Id 


Adopti-d 

p.  k 


56-4  o-o 

56-9  o-o 

56-1  +1-0 

57-3  o-o 


46-9  o'o 
48-5  +07 

2'8     -2-0 

52-0       o-o 
+o"  064 

1  6-8  o-o 
17-4  -0-2 
17-8  o'o 

+  o""OI2 


13-1  56-2  o-o 

44-6|56'5  +  0-8 

70-9  159-5  -1-3 

917  59-0  o-o 


I2-I 

457 
91-0 

947 


IPO 

48-0 
85-7 
94-2 


10-5 

43-6 
91-3 


57-8 

597 
59-9 


+4'5 

o-o 

o'o 
oo 


2*'2  O'O 

22'O  +  0'8 

21  6  +r8 

23-4  o-o 


2'5  O'O 

1-6  +0-5 
i '6  o-o 
—  o"-oi  i 


o  36-2  o-o 
2137-3  -0-6 
o  36-4  +07 
3  37'4  o-o 
ho"-oi6 


21-7       o'o 
22-4  -c'3 

22'5          O'O 
+  O"'OIO 


ffl 


13-1   11-8       o-o 

50-9       9-4     +2-0 

70-9 '13-6  -2-5 
94-6  io'8       o'o 

—  0"'O12 


23 

7 

29 


12 

3 

25 


6 

4 

'5 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

I 

Epoch 
of 
Obs. 
1800. 

+ 

_-! 
|dg 

ill 

II 

<1 

Residuals 
C-0. 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Piazzi  II.  206  

2h  49™ 
39°  I0' 

Groombridge  582.. 
2h  54m 

10°    7' 

Groombridge  583.. 
2h  48m 
48°   38' 

Groombridge  584.. 
2h  52™ 

43°    9' 

Groombridge  585.. 
2h  49m 
43°  1  6' 

Groombridge  586.. 
2h  49m 

37°  56' 

Groombridge  587.. 
2h  51™ 

48°  19' 

Groombridge  588.. 
2h  51"' 
47°    4' 

22  Persei     .     .  ,.TT 

Groom'  T.  581 
Radcliffe 

13-1 

47'3 
70-9 

93'9 

14-9 

48-0 

69'4 
92-3 

15-0 
48-2 
71-9 
93-2 

I  I'O 

48-9 
75-0 
ior8 

i  ro 
46-9 
80-8 
94-2 

139 

47'5 
71-7 
95-0 

15-0 
46-0 
72-6 
9>'3 

12-9 
48-2 
73'5 
957 

8-0 

47'5 
88-0 
80-9 

107 
46-3 
75-0 
85-3 

s              s 
8-38        -oo 
•16    +-ii 
•ii    +  -08 
•10       -oo 
—  o'-oojj 

20-58          'CO 

19-89   +  -6o 
20'  1  1    +-31 
20-35       -oo 
—  o8joo3o 

47-86       -oo 
48-00   —  -02 
48-23   --15 

48-15       "oo 
+  oB-oo37 

7-66       -oo 
•78   --16 
•65   --05 
•57       -oo 
—  o'-ooio 

7-59       -oo 
•62    —  -02 

•64  --03 

•6  1       -oo 

-(-  O8"OOO2 

32-63       -oo 

•72     —'02 

•88   --14 

•79       -oo 

+  OS'OO2O 
0-05           'DO 

•05       -oo 
•05       -oo 
"05       -oo 
o8-oooo 

35-37       -oo 
•51    —-06 

•57  --04 

•59       -oo 

+  08'O027 

43-42       -oo 
•6i    —'07 
"66       'oo 

•64          '00 

+  os'oo3O 

22-01           -OC 

•07       -oc 

•25  --14 

•13       -oc 
+  os'ooi6 

5 
4 
4 
6 

4 

2 
2 

6 

4 

4 

2 

3 

5 
6 

2 

2 

6 
6 

*| 

;   2 

3 

3 

5 

5 
4 
3 
3 

6 

4 

2 

5 

6 
7 
i5 
3 

9 

5 

2 

3 

13-1 

43'9 
70-9 

93-8 

14-9 
44-6 
69-4 
92-3 

15-0 
50-0 
71-9 
93-2 

i  re 
+7'o 
75-0 
101-8 

I  I'O 

43'9 

797 
94-2 

13-9 
45-0 
71-7 
94-6 

15-0 

477 
72-6 

9''3 

12-9 

45-6 
73'5 
94'9 

77 

47  '4 
88-3 
80-4 

107 

46-6 

75-0 
85-3 

59-0       o-o 
60-4  —  o'i 

6lM     +0", 

62-4       o-o 

+  o"'O42 

55-9       o-o 
S4'4  +"'5 

55'5    +°'4 
55-9       o-o 
o"'ooo 

22'8          O-O 

21-6   +1-8 

22'6     +  I  '2 

24-3       o-o 
+o"-oi9 

I  j'O          O'O 

125       oo 
13-0   —  0-8 

I  1-9          O'O 
—  O"'OI2 

56  7       o-o 
56-8    +0-1 
56-4  +o'6 
57-1  ^     o-o 
-|  o"-oo5 

36-5   -1-9 
35-8       o-o 

37'1    -°'3 
37-7       o-o 

+  o"-038* 

53-1       o-o 
53-3   +0-1 

53-4    +0-2 

537       °'° 
+  o"-oo8 

31-4       o'o 
32-8   —  o'i 
34-5   -0-6 

347       o'° 
+  o"-O4o 

36-7       o-o 
39-3    -0-6 
40-9   —  o'i 
40-4       o'o 
+  o"'05i 

14-9       o-o 

I5-5      -1-2 

13-6   +o-i 
13-2       o'c 

—  0"'023 

5 
4 

4 
6 

4 
3 

2 

6 

4 

2 
2 

3 
5 

2 
2 
2 

6 
6 
3 
4 

I 

3 
4 

5 
4 
3 
3 

6 
3 

2 

3 

'3 
5 
'5 

4 

9 
4 

2 

3 

Piazzi  II.  220  

Groombr.  591 
Radcliffe  

'3'9 
437 
72-6 
86-9 

13-0 
487 
71-9 
92-4 

15-1 

49'5 
73-9 

91-0 

14-9 

48'3 
70-2 
95-0 

7-8 

SI'S 
85-9 

15-0 
47-0 
76-3 
93'2 

15-0 

49'5 
69-4 
101-5 

10-3 
48-9 
8  i-o 

74'' 

11-9 
49  -6 

88-8 
92-5 

8-4 
45'9 

81 

s              s 
I  '62        -oo 
•82    -'07 
•94    --08 
•92        -oo 
.4.  o8-oo4  1 

33-34       '°° 
•43   --04 
•51    --10 
•43        -oo 
-f-os-ooi  i 

9-29       -oo 

9'12     —  'O<j 
8-94     —'01 

8-82       -oo 

—  O8'OO62 

3-94       -oo 
•61    +-08 
•66   --17 
•31        -oo 
—  o8-oo79 

16-67       'oc 
19-70  —-60 

2I-OO          -OO 

-f°8'0554 
10-17       '°° 

9'93     +'32 

10-48   —'15 
10^38       'oo 

+  0"'O027 

33-01       -oo 

34'°7   -'33 
3376   +-39 
34-83       -oo 

+  OS'O2IO 

52-86       -oo 

•86   —  -07 

•72     +-02 

•76       -oo 
—  os'ooi6 

32-05       -oo 

32-26  --35 
31-65  +'II 

31-75       -oo 
—  o'-oo37 

4977       -oo 
•8  1    --oi 
•84       -oo 
+  os-ooo8 

6 

4 
6 

3 

7 
5 

2 

3 

4 
6 

2 

3 
1 

10 

5 
4 

21 

5 
4 

2 

3 
6 

2 
2 
I 

4 

3 

5 

2 

I 

5 
3 

2 

5 

6 
4 
32 

,3-9 
467 
72'6 
86-9 

13-0 

45'9 
71-9 
92-4 

15-1 
47-6 

73'9 
91-5 

14-9 

487 
70-2 
93'9 

7.9 

47'9 
85-9 

15-0 
47-0 
76-3 
93'4 

15-0 

49'4 
69-4 
ioi'5 

10-3 
48-3 
8ro 
74-1 

T9 

46-3 

88-8 
90-8 

8  -4 
437 
937 

8"!           O'O 

9-8   -0-3 

10-2   -)  o'3 

I  I'l           O-O 

+  o"'O4i 

18-5       o-o 
19-9       o'o 

20'2     +0-9 
22  O          O'O 

+  o"-044 
45-3       o-o 

46-6  +0-3 
487  -°-> 

49-0       o'o 
+  o"-o48 

4-2       o-o 
6-8   —07 
8  -4  —  ro 
8-6       o-o 
-f-  o"-o56 

387       o-o 

43-8     -0-2 

48-3       o-o 

+  0"'I23 
17-9          O'O 

16-8   +1-6 
i6'6  +2-3 
19-1       o'o 

+  o"-oi5 

22'4          O'O 

21-3   -f-  i-o 

2|"2     —  2'O 
22'0          OO 
—  o"'OO5 

29-1       o'o 

28-1    +0-3 
29-2   -1-4 
27-9       o-o 
—  o"-oi9 

48-3        o-o 
49-4   -i-2 

47-2    4-0-9 

48'!           O'O 

—  o"'oo3 
28-0       o-o 

290          O'O 

29-9       o-o 

+  o""022 

6 

4 
6 

3 

7 
4 

2 

3 

4 
3 

2 

4 

5 
5 

10 

4 

7 
6 

7 

4 
4 

3 
6 

2 

5 

i 

4 

3 

3 

2 
2 

! 

6 

12 

4 
3' 

2h   53m 

38°    5' 
Groombridge  592.. 

2h  ^2m 

49°  24' 

Groombridge  593.. 
2h  53m 

48°  '7' 

Uroombrklge  594.- 
3h    om 
10°  17' 

Bradley  402  

Harvard 

Harvard  

Greenwich  .... 

Groombr.  582 
Radcliffe  . 

Greenwich  

Groombr.  592. 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.  583 
Radcliffe 

Greenwich  .... 

Groombr.  593. 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  584 
Radcliffe 

Greenwich.... 

Groombr.  594. 
Radcliffe  

Bonn 

Kasan  

Greenwich  .... 

Groombr.  585 
Radcliffe  

Greenwich  

Groombr.  595. 
pQ.7..i:«' 

jh      gm 

5°  28' 

Groombiidge  596.. 
2h  57m 

20°  12' 

G.oombridge  597.. 
3U    om 
10°  19' 

Groombridge  598.. 
2h  54m 
5'°  33' 

Gruom.bridge  599-. 
2h  59m 
12°  13' 

Bonn  

Greenwich  

Groombr.  596 
Radcliffe  

Greenwich.... 

Groombr.  586 
Radcliffe 

Harvard  

Christiania.... 
Greenwich  — 

Groombr.  597 
Radcliffe 

Greenwich  

Groombr.  587 
Radcliffe  

Kasan  

Greenwich  .... 

Groombr.  588 
Radcliffe  

Greenwich  .... 

Groombr.  598. 
Radcliffe 

Lund  

Greenwich  .... 

Groombr.  589 
Radcliffe  

Greenwich  
Groombr.  599. 

T>  r,  A  f>\  i  fFn 

2h  51™ 

50°  46' 

Groombridge  590. 

2h  j2m 

43°  13' 

Lund  

Greenwich  .... 

Groombr.  590 
Radcliffe 

Greenwich.... 

Groombr.  600. 
Radcliffe  

Bonn 

2h  50m 
36°   55' 

Greenwich  ... 

Greenwich  .... 
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Star's  Nmne, 
•ml  Approximate 
R  A.  and  X.  P.  D. 

1890-0. 


Persei /.- 


Authority. 


33 


57" 
43' 


;!,  Bradley  41 7. 


1 6° 


Groombr.  60 1 . 
Radcliffe  ... 
Hel.singf  ors  . . . 
Greenwich 


Gtoombr.  602 

Radcliffe... 

Greenwich.... 


Groombridge  603..  Groombr.  603 
>h    3'"  Radcliffe... 

4'  Kasan.. 


3" 
10° 


Greenwich.... 


Groombiidge  604..  Groombr.  604 

3h    om  Radcliffe 

1 6°  13'  Greenwich.... 


Groombridge  605. J  Groombr.  605. 


3" 
ii" 


54 


Groombridge  606.. 

3h    2m 
11°  32' 


i  2  5  Persei 

2h  58 
5'° 


35 


Groombridge  608.. 

3h     im 
1 6°    / 


Groombridgo  609.. 
3h    2m 
16°  io' 


Raduliffe  . 

Kasan 

Greenwich  , 


Groombr.  606 

Radcliffe 

Kasan  

Greenwich  .. 


Groouibr.  607 

Radcliffe 

Greenwich . . . 


Groombr.  608 

Radcliffe 

Greenwich.. 


R.  A. 


Spoch  ~. 
of       § 
Obs. 
1800. 


Id 


Adopted 
P.  M. 


8-0 
48'1 
707 
84-5 


9-9 

45'9 
94-0 


s 

16-92 

77 
•74 

•72 


i  -08 

•22 

•45 


Epoch 

of 

Obs. 

1800. 


-oo 

+  '°5 

+-02 

-oo 


'00 

4-oi 

•OO: 


14-9    2  I 'I  2          -00 


20-84 

20'2I 
20'7I 


+•64 

•oo 


5°'5 
69-4 
95-2 


i  i-o  4871       'oo 
48-0  49-12   —-II 

94-9    49-42          -00 


I2'l    27-48          -00 

48-6  27-81  4--I4 
88-9:2870  --23 
93-1  28-52  -oo 
4-o8-oi28 


1 1-9 
47-9 

70-0 
86-0 


i  o-o 

48-3 


i  i-o 

49'3 
91-4 


43-22       -oo 
42-95   +  -06 

43'42   -'54 

42-78       -oo 

—  o8-oo6o 


Groombr.  609    i  ro 


Radcliffe . 
Greenwich 


48-2 
91-1 


Groombridge  6 1  o..  Groombr.  610  10-9 

'h      m  Radcliffe 51-5 

Harvard  72-5 

Greenwich  ...  91-1 


2"  59" 
38°  H' 


6-92 
7-19 
771 


-oo 

4--o8 

-oo 


32-37  -oo 
•90  --35 
77  -oo 


22-57       -oo 
•86  —-24 

72       -oo 


51-80  -oo 
52-03  --M 
52-07  —'io 
52-01  -oo 
4-oa-oo26 


1 1 


3 
4 

Si 


6 

6 

'4 


N.  P.  D. 


8-1 

45'4 

707 
84-5 


io-o 
44-0 
92-6 


14-9 
52-0 
69-4 
95-2 


So 
3  I 


Adopted 
P.  M. 


42-9  o'o 

41-0  —0-8 

37-1  +1-2 

37-3  0-0 


23-4       o 
27-1    -o'5| 
31-4       o-o 


36-3 
35-4  4-1-0 
37-4-0-9 
36-5  o-o 

4-0" -002 


o-o 


i  i-o  16-3 
447  1 8-0 


I  2 

5 

37 


o-o  4 

o-o  < 

ii<  J 

94-7  20-6      o-o  5 


12-1  45-3  o-o  3 

48-0  47'2  —  I'O  2 

88'9  46-5  40-9  2 

91-8  47-6  o-o  8 


ii'9  zo'6       oo 
487  197   +0-8 
-o'o  ^9-2 
86-2  20-3 
—  o 


I  O'O 

47'5 
94-1 


+  1-2 

O'O 

•004 


2-9       o-o 

57   +i'3 

I2'O          O-O 
4-0"- 1 08 


i  I'O  16-0  o-o 
42-3  16-7  — o-i 
91-8  17-6  o-o 

4-o'-O2O 


i  I'O  24-0      o'o 
47-2  24-3   4-0-2 


91-4 


249 


O'O 
•01  I 


1O'9  29-8  O-O 

48-0  28-5  4-1-1 

72-5  28-5  4-1-0 

89-0  29-4  o-o 


6 

4 

*3 


Star's  Name, 

ami  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


U.  A. 


Epoch 

of 
Obs. 
1800. 


Groombridge  61 1. 
3h    om 
38°  12' 


Groombr.  61 1 

Radcliffe 

Harvard  

Greenwich  ... 


Groombridge  6 1 2..  Groombr.  612 

3h    3-  Radcliffe I 

16°  32' 


10-5 

47-0 
76-3 
90-9 


i  ri 

46-4 
Greenwich  ...    93-6 


Persei i 

jh     om 
40°  48' 


Groombridge  614.. 

*  )l         6"' 

?57' 


26  Persei 

3h 
49°  « 


Bradley  431  .. 

jh     6m 
I  2°  40' 


27  Persei 

3b 

45° 


33 


Groombridge  6 1 8..  Groombr.  618 


Groombr.  613     7 '5 

Radcliffe ||  44-6 

Greenwich  ...   93-8 


Groombr.  614 

Radcliffe 

Kasan 

Greenwich  . 


Groombr.  615 

Radcliffe 

Greenwich  ., 


Groombr.  616 

Radcliffe... 

Greenwich 


Groombr.  617 

Radcliffe 

Bonn 

Greenwich  ... 


3"    3m 
38°  15' 


Radcliffe  . 
Harvard  ... 
Greenwich 


Groombridge  619..  Groombr.  619 


3"    4" 


28  Persei 

3h 
5° 


4m 

48' 


Radcliffe 

Bonn 

Greenwich 


Groombr.  620 
Radcliffe.... 

Lund 

Greenwich 


15-0 

49'9 
69-4 

95'9 


7'* 

45'2 
94-1 


46-9 

94'4 


7'9 
46-6 

74'5 
92-2 


107 

45'5 
71-0 

94'3 


I2-O 

45'' 

747 
94-0 


7-9 

48-0 
88-9 
90-3 


IT 

So 


Adopted 
P.M. 


20-88       -oo|  5 

*'-47   -'53;  5 

2I-OI          -OOJ  IO 

4-  o8-oo  1 6 


57'3° 
61-97 


SI  J  «•  I   J  |      T    «*  J 

68-27       'OO|   !8J|93'8  26-9       o-o    19 


46-48       -oo 

•87  --30 

•34   +  ' 
•69       -oo 

4-O8'OO26 


8 

9-84 
10-03 
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+  o"-oii 

4-6       o-o 
6-0  —  i  -o 
63   -.-i 

5-3       o-o 
+  o"-oo8 

23-6   -3-3 

2O'9          O-O 

2O'6   +0-9 
217       o-o 
+o"  -oi  7* 

18-4       o'o 
18-9  —  0-4 
203   —i-8 
18-5       o-o 
+  o"-ooi 

48-5   —i-8 
47-9       o-o 
49-1       o-o 

17-1       o'o 

19-8     —2-1 

1  8  -6       o-o 
+o"-oi8 

43-3       o-o 
44-1   -o-i 

46-3     -2'0 

44'8       o-o 
+  o"-oi8 

2-4       o'o 

3'4  -°'5 
4-1    -07 

•2  '"7            O'O 

-f  o"v>  1  6 

36-2      o-o 

37'5   -07 
37'6  —  o"2 
37-5       o'o 
4-  o"-o  1  9 

5 
6 

4 
4 
3 
4 

2 

5 
4 
3 

4 
4 

2 

3 

2 

3 

2 

3 

3 
6 

3 
3 

5 

3 

2 
2 

3 

8 
4 

2 

3 

5 

3 

0 

3h  i8m 
18°  31' 

Groombridge  65  2. 
3h  i6m 

49°  "' 
Groombridge  653.. 

jh  ,6m 

Groombridge  654.. 
3h  i6m 
49°    3' 

Groombridge  655.. 
3h  17™ 
41°    8' 

Groombridge  656.. 

jh  2Om 

18°  21' 

Groombridge  657.. 
jh  20m 

18°  31' 

Groombridge  658.. 
3h  I7m 
48°  ^\ 

Groombridge  659.. 
3h  18™ 
41°  16' 

Groombridge  660.. 
3h  i8m 
40°  38' 

Greenwich  
Groombr.  642. 

If  .i,],.li  (I'd 

Greenwich  

Groombr.  652. 
Radcliffe  

Greenwich  

Groombr.  64  3. 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  653. 
Radclifie 

Greenwich  

Groombr.  644. 
Radcliffe  ... 

Bonn  .. 

Greenwich  

Groombr.  654. 
Radcliffe 

Bonn  

Bonn  

Greenwich  

Groombr.  645. 
Radcliffe  

Greenwich  — 

Groombr.  655. 
Radcliffe 

Helsingsfors  .. 
Greenwich  .... 

Groombr.  646. 
liadcliffe  

Bonn  

Greenwich  

Groombr.  656 
Radcliffe 

41°  19' 

3  2  Persei  / 

Bonn  

Greenwich.... 

Groombr.  657. 
Radcliffe  

Greenwich  .... 

Groombr.  647. 
Radcliffe  

3h  14"' 
47°    4 

(  Iroombridge  648. 
3h  14"' 
42°  27' 

I'iazzi  III.  37  .  ... 

Greenwich  ... 
Groombr.  648. 

Greenwich.... 

Groomhr.  658 
Radcliffe  

Bonn  j 

Greenwich  

Groombr.  649. 
Radcliffe  

Greenwich.... 

Groombr.  659. 
Radcliffe  

3h  15™ 
41°  10' 

33  Persei  a 

Bonn  

Greenwich.... 

Groornbr.  650. 
Radcliffe  

Greenwich.... 
Groombr.  660. 

Radplirfft 

3h  16'" 
4°°  3"' 

Bonn 

Greenwich.... 

Greenwich.... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
ami  Approximate 
R.  A.  an.i  N.  P.  D. 
1890-0. 

Authority. 

H.  A. 

N.  1'. 

I). 

Epoch 
of 
Obs. 
1800. 

cfi  "   p 
V    o    >~' 

Id 
1J 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

IE 

m**** 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

d 

| 

1 
o 

"o 

Epoch 
of 
Obs. 
1800. 

_     P 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Grroombridge  661.. 
3h  ,7m 

49°    7' 

Piazzi  III.  51  
3h  zo™ 
30°  26' 

Groomliridge  663.. 
3h  19™ 
46°  43' 

Piazzi  III.  52  

40°  47' 

Groombridge  665.. 
3h  23™ 

H°  37' 

Groombridge  666.. 
3h  21™ 
22°  57' 

Groombridge  667.. 
3U  2im 
22°  47' 

Bradley  476     . 

Groombr.  661. 
Radcliffe  

10-6 

49-0 

75'9 
93'4 

7'5 
47-0 

94'4 

1  6-0 
48-4 
74'1 
94'9 

15-0 

49'9 
787 
93'2 

I2-O 

75'9 
9I-3 

II-9 

48-5 
7S'0 

939 

11-9 

47-0 
76-3 
987 

13-0 
47-2 

75'9 
95'4 

13-9 
509 

93'4 

15-0 

48-9 
76-1 

95-0 

s              s 

52-87       -oo 

•89     —'06 
•84     —'04 

79       -oo 
—  o"-ooio 

9-87        -oo 
•86   --oi 
•83        'oo 
-  os-ooo5 

28-72       -oo 
•19   --03 

'09     +'O2 

•07       -oo 

47-47       -oo 
"40   +"io 
•52   +-oi 

•54       -0° 
+  os-ooog 

30-10   +-32 
•87    --23 

76     +'02 

•87       -oo 
43-69       -oo 

78  --04 

•66   +-ii 
79       -oo 

+  O8'OOI2 

45-17       -oo 

•63  --17 

•88   —-19 

•88       -oo 
+  os-oo82 

13-73       -oo 
•92    --15 
•92   --io 
"85       -co 
+  os-ooi  5 

9'2I           -OO 

•59   --IO 

•So        -oo 

25-06       -oo 

•10     —'01 

•16   —-04 
•14       -oo 

+  OS'OOIO 

9 

2    \ 

5 

6 

4 
'3 

5 

2 
2 

4 
5 

2 

3 
4 

2 

3 

8 

5 
4 

2 
2 

5 

4 

2 

3 
3 

6 

4 

2 

6 

5 

2 

6 
3 

2 

10-6 
447 
75-9 
93-8 

7'5 
45'9 
94'4 

16-0 

51-0 

74'1 
94'9 

15-0 
48-0 
787 

I  2'0 
91-3 

"1 

45-6 
75-0 
94'4 

11-9 
49-6 
76-3 
987 

13-0 
46-0 

75-9 
94-6 

13-9 

45-9 
92-5 

15-0 
-6-1 

60-7       o-o 
6o'i    +07 

58-8     +2-1 

6ro       o'o 
+  o"-oo4 

37-6       o'o 
367   +o'6 
36-9       o-o 
—  o"-oo8 

46-2       o-o 
49-0  —0-9 

50-0   —0-7 
50-5       o-o 

5-2       o-o 

6"O     —  O'2 

6-9  -0-5 

6-7       o'o 

44-3       o-o 
46-3   —  ro 
45-9  -0-2 
46-0       o'o 

+  o"'O2I 

5-5       o-o 
6-4  +0-6 
7-2   +ri 
9-2       o-o 

32-4       o'o 

34'3    -°'5 
34'5   +o'3 
35-7       o-o 
+  o"'o38 

14-9       o-o 
16-5   —  ri 
18-3   -2-4 

l6'2          O'O 

+  o"-oi6 

33-9       o-o 
367   -17 
36*9       o'o 

50-4       o-o 
49^  +1-8 

51-8     —0'2 

52-0      o-o 

+  O"'O2O 

9 
3 

2 

6 

6 
3 
'3 

5 
4 

2 

4 

5 
3 
3 
4 

2 
2 
8 

5 
4 

2 
2 

5 

4 
3 
3 
3 

6 
3 

2 

4 

S 
3 
«9 

3 

2 
2 

3 

Piazzi  III.  54  

3h  2Im 

31°  30' 

Groombridge  672.. 
jl>  20m 

45°  59' 
Groomliridge  673.. 

3h  2Om 

46°     2' 
Piazzi  III.  56  

3h  20m 

40°  32' 

Groombridge  675.. 
3h  20m 

46°    o' 
Groombridge  676.. 

3h  2Im 

41°  18' 

Groombridge  677.. 
3h  24™ 
'5°  44' 

Piazzi  III.  57  

Groombr.  671 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  672 
Radcliffe  

7'4 
46-5 

74"  i 
7»'J 

93'9 

15-1 

48-9 

94'5 

15-0 
50-3 
77-6 
92-0 

15-1 

48-6 

737 
91-9 

12-9 
49'3 

75'9 
95-1 

u-8 
94-9 

8-0 

47° 
70-1 

77'4 
68-8 

I3-9 
51-9 

16-0 
5i-4 

;77'5 
95-2 

s             s 
7-96       -oo 

7-92  +-04 

8-10   —-15 
7-95        -oo 

—  Os'0002 

33-15       -oo 

'34     -'06 

•32    +-06 
•46       -oo 

3374       '°° 
33-86       -oo 

34-06       'oo 

58-91        'oo 
58-94   +-06 
59-14   --04 
59-13       -oo 

•f  OS'OO29 

49-04       -oo 

'26     —  -21 

•oi    +-04 
•05       'oo 

+  OS'OOOI 

3-82       -oo 

4'12     —'21 

3'95   +'°3 
4-02       'oo 

+  O8'OO24 

2O'54       'oo 

2O'O2     —  -06 

19-12        -oo 

37-24       -oo 
37-27   —'15 

37-03     +'02 
36-91     +-12 

37  °5s       -°° 

10-89  +'43 

i*'54  -'43 
12-96       -oo 

+  0"-0208* 

6-26       -oo 

•14  +-09 

•21           'CO 

•20       -oo 

—  os'Ooo8 

3 
7 

2 
'3 

2 
2 
2 

4 

2 
2 
2 

3 

6 

7 
3 
6 

5 

2 

3 

7 

3 

4 

2 

4 

3 

2 

8 

4 
4 

2 

4 
3 

2 
2 

5 
5 

2 

2 

3 

7-6 

43  3 
74-1 
71-1 

15-1 

15-1 

527 
74-6 

94-5 

15-0 

77-6 
91-9 

49-3 
73-7 
919 

50-6 

75'9 
95-1 

48-9 
94'5 

8'o 

4I-5 
70  i 

77'4 
68-9 

'3'9 

5ro 

77-5 
95'2 

13-1       o'o 

I2'I     +0'5 

i  3'i    —  ro 

12'2          O'O 

3rj  ~|'.4 

3<5'8   —0-9 
37-2^      o-o 

37'6   -2-3 
35-6    +1-5 
367   +1-4 
39-2       o-o 
-r  o"-o48* 

ri       oo 
2-9   —  ro 
4-4   -17 
3-0       o-o 

24-0       o-o 

24'6     —  O-2 
24-4     +0-2 

24'8        o-o 
+  o"-oio 

41  'I       o-o 
41-2   +0-9 

447   -i'9 
43-4       o-o 

+  O"'O28 

39-4       o-o 
<8'5   -0-2 
36-9       o'o 

46-3       oo 
45-0   +ro 
45-1    +07 

447   +n 
4  5  '9       O'o 
--o"'oo7 

41-5       o-o 
46-9   -0-9 

50-8       o'o 

48'  i        o'o 

46-9  +0'9 

46-6   +0-9 
47-3       o-o 

—  o"'OIO 

6 
3 

2 
12 

2 
2 

2 

4 

2 

3 

2 

3 

6 
3 

6 

5 
3 
3 

7 

3 

2 

2 

4 

3 

6 

6 

2 
2 

4 
3 

2 
2 

5 

5 

2 

2 

3 

Greenwich.... 

Groombr.  662. 
Radcliffe 

Bonn  

Greenwich  

Groombr.  663 
Radcliffe 

Greenwich.  ... 

Groombr.  673 
Radcliffe  .... 

Bonn  .  .  . 

Bonn  

Greenwich  ... 

Groombr.  664 
Radcliffe 

Greenwich  ... 

Groombr.  674 
Radcliffe 

Greenwich  — 

Groombr.  665 
Ridcliffe  

Greenwich  ... 

Groombr.  675 
Radcliffe  

Greenwich  ... 

Groombr.  666 
Radcliffe 

Greenwich  

Groombr.  676 
Radcliffe  

Christiania  ... 
Greenwich  ... 

Groombr.  667 
Radcliffe  
Christiania  .  .  . 
Greenwich  ... 

Groombr.  668 
Radcliffe  
Bonn  

Bonn  

Greenwich  ... 

Groombr.  677 
Radcliffe  

Greenwich  ... 

Groombr.  678 
Radcliffe... 

jh  20m 

41°  19' 
Bradley  471  

3h  21™ 
34°  55' 

Groomlnidge  679.. 

Groombridge  680.. 
3h  2im 
46°  37' 

Helsingfors  .  .  . 
Harvard  

Greenwich  

Groombr.  669 
Radcliffe  ... 

Greenwich  ... 

Groombr.  679 
Radcliffe  

17°  'i' 

Groombridge  670.. 
3h  zom 
40°  25' 

Greenwich  ... 

Groombr.  670 
Radcliffe... 
Bonn  

Gieenwich  ... 

Groombr.  680 
Radcliffe 

Bonn  

Greenwich  ... 

Greenwich  .  .  . 
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Star's  Name, 
and  Approximate 
R.  A.  and  X.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

Spoch 
of 
Oba. 
1800. 

i|" 

io 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

o  •**  5\ 

«  220 

]Jb- 
N 

tfl 

Id 

B5° 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

JS.^ 
0 
r& 

•< 

Residuals 
C-0. 

No.  of  Observations. 

of 

01)8. 

1800. 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

Id 
1* 

No.  of  Observations. 

Adopted 
P.  M. 

Adoptc'l 
P.  M. 

Adopted 
P.  M. 

Adop 
P.  1 

ted 
A. 

34  Persei  

Groombr.  68  1 
Radcliffe 

I2'O 

49'0 

8ro 
83-9 

13-0 

52-0 
78-1 
94-6 

13-0 

47-6 
81-0 

93'9 

I2'O 

50-O 

75'5 
91-1 

ii-i 

927 

I  O'O 

46-9 
94'9 

IO'O 

477 
80-5 
95-0 

15-0 
47-0 
77-9 

95'9 

14-1 

52-0 
80-3 
91-3 

13-0 

45'i 

77-1 
92-9 

s             s 
30-01       -oo 
•06  +  -06 
•io  +-io 

•2  I           '00 
•fO"-0028 

56-00       -oo 

•47  --19 

'57   --io 
•60       -oo 

i  -09       'oo 

•09  +-05 

•29     —  -12 

•  1  8       'oo 

+  0"-OOII 

io'37       -oo 
•40  —-06 

•40  --07 

•32       -oo 
—  o"-ooo6 

52-20       'oo 

53-09  --51 

52-96       'oo 
49-29       -oo 

•28  --03 

•20          -CO 

—  o"-oon 

50-83       -oo 
50-92       -oo 
51-10  —'09 
51*04       -oo 

+  O"'OO25 

0-65       -oo 
•68   --04 

73   -'" 
•62       -oo 

27-96       -oo 
28-06   —'io 
28-01    —'05 
27-96       -oo 
o'-oooo 

38-47       -oo 

•36  +-03 

•30       -oo 
•2;       -oo 

—  O"'OO28 

12 

2 
2 

3 
I 

2 

3 
3 

3 
3 

2 

5 

5 
3 
9 
9 

4 

2 

5 

6 

18 

5 
3 
4 
4 

3 

2 

4 
3 

i 

2 

3 

3 

5 
3 

2 

5 

12-2 

43-6 
81-0 

83'9 

13-0 
52-4 
781 
946 

13-0 
50-0 
8ro 
936 

I2'O 
42-9 

75'5 
907 

in 

93'2 

I  O'O 

43'9 
94-8 

I  O'O 

457 
80-5 

947 

15-0 
51-0 

79'9 
95'9 

47-5 
80-3 
91-3 

13  i 

46-4 
77-1 
92-9 

lO'O         O'O 

20-8  +0-4 
20-8    +  PI 

22'O          O'O 
+  O"'O2O 

31-4       o-o 

34'3     -0-9 

35'3   -0-4 
35  8       o'o 

55-8   4-3-1 
61-4   -1-8 
61-5   -1-3 

+  0*019* 

39-8       o-o 
39-8   -0-3 
39-2   -0-2 
38-8       o-o 
—  o"'oi3 

57-8       o'o 
56-9  -i-i 
53-7       o-o 
—  o"-o5o 

9-2       o'o 
9'i    —  ro 
6-3       o'o 

28-6       o-o 

31-8    -2-2 

327    —23 
30-9       o-o 

+  O"'O27 

60-0       o'o 
58-6  +1-3 
60-2   —  o'4 
59-8       o-o 

—  0"'OO2 

19-4       o-o 
17-8   +0-1 
17-0  —0-4 

l6'2          O'O 

5-6       o'o 
5-8   -07 
5-3   -0-6 
4-5       o-o 
—  o"-oi4 

10 

3 

2 

3 
i 

2 

3 
3 

3 

2 
2 

4 

5 
3 
9 
'3 

4 
3 
5 

5 
4 
'5 

5 
3 
4 
3 

4 

2 

4 
3 

2 

3 
3 

4 
3 

2 

5 

Piazzi  III.  66     ... 

Groombr.  691 
Radcliffe 

I  O'9 
48-0 
76-0 

947 

13-1 
52-0 
80-0 

95  '9 

136 

49'9 
82-1 

lO'O 

46-9 

75-3 
94-2 

i  ro 
47  -o 
767 
95'i 

14-0 
49-6 
787 
94'9 

13-0 

477 
75-0 

947 

'5'2 

49'4 
74-1 
68-9 

14-0 
5,  -6 
78-3 
95'3 

120 

5''4 

88-5 

95-3 

s 
47-62       -oo 
75    --03 
•78   +-oi 
•84       -oo 

+  O8>OO26 

54-52       -oo 
75   -'20 

•55    +-02 

•58       'oo 

56-75       -oo 
•86  —'07 
•96   -'17 
•80       -oo 
+  os-ooo6 

22'2O          'OO 

•27   +'oi 
•27   +-08 
•40       -oo 

1275        oo 

•92     —'12 
•96     —'11 

•88       -oo 

43-67       -oo 
•78   -'07 
•85   —'io 
77       -oo 

+  0"'OOI2 

49-63       -oo 
•35   +'05 

'21     +'02 
•09          'OO 

—  o"'oo66 
45-06       'oo 

44-90  +07 

44-93     -'02 

44-92       -oo 

—  O8'0026 

6-01       -oo 
•13   —-06 
•10  -|--oi 
•14       -oo 
+  O8'ooi6 

3-25  +-32 

75   -•'<> 
74  -'I2 
•62       'oo 
+  0*0007* 

6 
4 

2 

3 

2 

2 
2 

3  i 

« 

3 
3 

5 
5 
3 

4 

5 
3 
3 
3 

4 
3 
5 
4 

5 
3 

2 

3 
5 

2 

4 
3 

6 

3 
5 
3 

2 
2 

S 

io  9 

450 
76-0 
94'9 

13  i 

55-0 
80-0 

95'9 

46-7 
82-1 
93'9 

10  O 

45  '4 
75'3 
937 

iro 

49-6 
767 
95'' 

,4-0 

44° 

787 

.3-0 
44'4 

947 

15-2 
50-6 

747 
68-9 

|'4'o 

48-0 
78-3 
95'3 

I2'O 

5!'5 
88-5 
95-2 

49*3       o"° 
52-2   -17 
51-5   +0-1 
52-3       o-o 

25-3       o-o 

27-2  -0-4 

27-5     +0-2 

28-3       o'o 

33-6       o'o 

34'9   -°'9 
34'8   -0-5 
34-4       o-o 
+  o"-oio 

4-9     0-5 

7-9  -1-6 
8-9  -1-4 
8-3       o-o 

56-4       o-o 

56-9    +0'2 

58-1    -0-5 
58-0    •  o-o 
+o"-oi9 

7  '3       <-'J 
6-0  +i'2 

67  +0-4 

7-1       o-o 

—  O"'OO2 

53-8       o-o 

56-4  -0-3 

58-7   —0-5 
597  ^    o-o 

35-2       o-o 

32-8     +2-2 

357   -0-8 
34-9       o-o 
—  o"-oo6 

8-0       o-o 
9-1    —0-5 
8-8   +0-3 
9-4       o-o 
+o'-oi7 

39-5     +1-2 

43''    -°'5 

44'0     +0-2 

44'  5       o-o 

6 

3 

2 

3 

2 

3 

2 

3 

6 
3 
3 
3 

5 
3 
3 
3 

5 
3 
3 
3 

4 

2 

5 
4 

5 

2 

2 

3 

5 
3 
4 
3 

5 
4 
5 
3 

2 
2 

6 

3h  21'" 
4°°  52' 

Groombridge  682.. 
3h  21'" 
4'J  13' 

GroonibrM^e  683.. 

3"  22" 

4'°    9' 
Bradley  473  

3h  23m 

42*  3°' 

Groombridge  692.. 
3h  «3m 
4'°  25' 

Groombridge  693.. 
3"  23'" 
40°  58' 

Bradley  48  3 

Bonn  

Greenwich.... 

Groombr.  682 
Radcliffe  

Greenwich  .... 

Groombr.  692 
Radcliffe  

Bonn  

Bonn  . 

Greenwich  .... 

Groombr.  683 
liadcliffo  

Greenwich.... 

Groombr.  693 
Radcliffe 

Bi>nn  

Bonn 

Greenwich  

Groombr.  684 
Radcliffe  

Greenwich  .... 

Groombr.  694 
Radcliffe 

jh  26m 

>4    37' 

Groombridge  685.. 

31  1     -»   -  111 
5 

15°  37' 
??  Persei  a 

42°    21' 

Groombridge  695, 
3h  24™ 
49°  36' 

Groombridge  696. 
3h  24™ 
45°  32' 

36  Persei  

Kasan  , 

Greenwich.... 

Groombr.  685 
Radcliffe  

Greenwich  .... 

Groombr.  695 
Radcliffe  ..  .. 

Greenwich  .... 

Groombr.  686 
Radcliffe  

Greenwich  

Groombr.  696 
Uadi-liffe 

3h  22m 

42°  23' 
Bradley  480  

Greenwich  .... 
Groombr.  687 

Bonn  .  .. 

Greenwich  .... 

Groombr.  697 
Radcliffe  

jh  22m 

42°  16' 

Groombridge  688.. 
47°  23' 

Groombridge  689.. 
3h  23'" 
4°°  55' 

Groornbridge  690. 
41°    10' 

Bonn  

3h  24™ 
44°  '8' 

Groonibridge  698.. 
3"  24™ 

47°  37' 

Groombridge  699.. 
3h  25™ 

45°  3'' 

Groombridge  700.. 
3h  3°m 
12°  17' 

Greenwich  .... 

Groombr.  68! 
Radcliffe  

Greenwich  

Groombr.  698 
Radcliffe 

Bonn  

Greenwich  ... 

Groombr.  689 
Radcliffe  

Greenwich.... 

Groombr.  699 
Radclitfe 

Bonn  

Greenwich  .  .  . 

Groombr.  690 
Radcliffe  

Greenwich  — 

Groombr.  700 
K.-idcliffe  

Greenwich  .  .  . 

Greenwich.... 

GROOMBRIDGE  CATALOGUE— DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
B.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  oi 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

fit 

» 
|t 

No.  of  Ob.-ervations. 

Kpocli 
of 
Obs. 
1800. 

p" 

£  -2°° 
?  oV".' 

fc 

Residuals 
C-0. 

Xo.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adop 
P.  J 

ted 

Groombridge  701. 
3h  24™ 
49'  27' 

Piazzi  III.  74  

3h  *  r  na 
S 

42°  25' 

Groombridge  703. 
50°  28' 

Groombridge  704. 
3h  27™ 
41°  15' 

Groombridge  705. 
45°  34' 

Groombridge  706.. 
3h  28m 

47°  28' 

37  Persei  if/ 

Groom'ir.  701 
Radcliffe  
Bonn  

i  ro 
49'5 
74'3 
90-9 

10-9 

467 

75'3 
92-6 

13-1 
48-0 
93-1 

13-0 
44'4 
75'9 
947 

14-0 

48-0 
73-0 
91-3 

15-0 
45-8 
7.8-1 
91-2 

45-6 
75-0 
95'4 

15-0 

44'4 
75-2 
91-2 

I2'O 

44'4 
94'4 

i'-3 
457 
94'3 

s             s 
59-31        -oo 

•31  4-03 
•28  4-07 

•36       -oo 
4o"-ooo6 

32-49       -oo 

33-04  --09 

33  24  4-07 
33-53       -oo 
4os-oi27 

2O-II           -OO 

19-99   +'°6 

2O'O2     —  -Q3 
I9-99           -°° 

—  o8  0017 

13-93       -oo 
14-03   --io 

13-98  --05 

13-93       -oo 

O8'OOOO 

8-8  1       -oo 
8-97   --05 
9-15   --15 

9-05       -oo 

6-98       -oo 

7-47  --08 
776  4-06 

8-00       -oo 

40-27       -oo 
•27   4-06 
•32   4'05 
•41        -oo 
4os-ooi6 

25-80       -oo 
•87   --06 
•68   4-14 
'83       -oo 

35-10  4-29 
36-02  --43 

35'94  --'7 
35-91       -oo 

19-87       -oo 
20-04  —-05 
20-16       -oo 

5 

2 
2 

3 

6 

5 
3 
5 

6 
4 
4 
3 

i 
3 
3 
3 

3 
3 

2 

3 

5 
'4 
4 
5 

6 

5 

2 

6 

4 
3 

7 
5 

5 
4 

5 
7 

5 
4 
5 

I  ro 
47'5 
74'3 
909 

457 
75'3 
907 

>3'i 
49'3 
93'' 
83-9 

13-0 
45-0 

75'9 
94'5 

14-0 
487 
73-o 
9''3 

15-0 

78-1 
91-2 

7-2 
43-6 
75-0 
96-1 

15-0 

43'3 
75-2 
91-2 

I2'0 

457 
7*'S 
94'4 

'i  '3 
44'3 
94-1 

i6'6       o-o 

l6'I     +O"2 

i6'4  —  o'3 
15-9       oo 
—  o'"oo9 

21-5       o-o 

22'3     +O'I 

23-4  -0-3 

23-5       o-o 

16-9       o-o 
16-4  +1-9 

2O'O     —0'5 
I9-5  ^      O'O 

P2          O'O 

1-6  —0-3 

2-7  -1-3 

i  '5       o'o 

3-4       o-o 
2-5   +0-8 
1-8   +1-4 
3-1       o-o 

24-6       o-o 

29-1      —0-2 

337   +0-5 
36-2       o-o 

23-9       o-o 
26-1    —1-7 
26-2   —1-3 
25-2       o-o 

50-1       o-o 
51-1    —o'6 
507   +0-3 
51-2       o-o 
+o'-oi4 

43-5       o-o 

43'4  +0'4 
43-6  +0-4 
44-2       o-o 

45-6          O'O 

43'9  +°'5 
42-5       o-o 

-o"-o37 

5 

2 
2 
3 

6 

4 
3 
3 

6 
4 
4 
3 

i 

2 

3 
4 

3 
4 

2 

3 

5 
3 
4 

5 

6 

5 

2 

4 

4 
3 

7 
5 

5 
4 

5 

7 

5 
4 
5 

Groombridge  711.. 

*k  7  i  in 

20°  30' 

Groombridge  712.. 
3"  35m 

12°      O' 

Groombridge  713.. 
47°  46' 

Groombridge  714.. 
3U  30m 
45°  33' 

Groombridge  715.. 
45°  33' 

Piazzi  III.  94  

Groombr.  7  1  1 
Radcliffe  
Christiania  
Greenwich  

Groombr.  712 
Radcliffe  

i  ro 
467 

747 
92-2 

I2'0 
92-9 
IO'I 

146-4 

76-0 
89-0 

14-0 

46-3 

73-0 

88-0 

14-0 

47-2 

73'° 
88-0 

i  ro 

45'9 
83-7 

io-  1 
45-0 
71-0 
90-5 

I2-I 

46-8 
94-6 

I3'0 
46-8 

' 

75-1 
93'4 

13'! 

49'9 
75-1 
93-1 

s              s 
44-66        'oo 
•58   4-zi 

•65   4-23 
•95       -oo 

24-23   4'48 

25'34   -'35 
25-13   4-j6 

25-33       -oo 

33-60       -oo 

33'93   -'15 
34-02   --09 
33-99       -oo 

43-37       -oo 
•65   --io 
•77   —  -08 
•78       -oo 

47-12       -oo 

•51     --2I 

•47       -oo 
•59       -oo 

36-92       "oo 
-91    —-06 

76          'GO 
—  OS'OO22 

34-17       -oo 

33-69     —'08 

33'°5   +''5 
32-88       -oo 

—  os-oi6i 

36-75       'o° 
•88   --14 

•72       -oo 

39-17       -oo 
39-09   4-05 
38-99   4-jz 
39-10       'oo 
—  os-ooo9 

43-17       -oo 

•21     4-04 

•41   —  -jo' 
•35       -oo 

40"'0022    ' 

5 
4 
3 
5 

2 

3 

2 

6 

5 
5 
3 
4 

4 
3 

2 

3 

4 
4 

2 

3 

I 

6 

4 

2 

4 

| 

6 
4 

2 

8 

2 

2 
2 

5 

i  ro 
477 
747 
91-5 

I2'0 

88-4 
92-9 

io-i 

447 
76-0 
89-0 

14-0 

47'5 
73-0 

88-0 

14-0 
46-4 

73'° 
88-0 

iro 

437 
83-6 

IO'I 

44-0 
71-0 
90-5 

I2'I 

48-8 

93'3 

13-0 
46-0 
75-1 

13-1 
50-7 
75-1 
92-7 

37-6       o-o 
37-2   +0-6 
36-6  +1-4 
38-1       o'o 
+  o"-oo6 

56-0       o'o 

54-6  +1-3 

55-5   4-0-2 
557       o-o 
—  o"'oo4 

46-7       o'o 
46-8   40-8 
49-1    -0-8 
48-7       o'o 

34-0       o-o 

35-1  40-2 
35-6  407 

36-8       o-o 
4o"-o38 

37-1       o-o 
39-6  -ro 
39-1   40-8 
40-6       o-o 

29-1       o-o 

28-4     —0-2 

27-0  '    o-o 

—  0"'029 

07       o-o 

3'o  4i-5 
8-5   -0-9 
9-9       o'o 

58-5       o-o 
57-9       o-o 

57-1^     0-0 

I0'2          O'O 

9-3  407 

97       o-o 
—  o"'oo6 

25-1       o-o 

23-5   +ri 
24-2  40-1 
24-1       o-o 
—  o"-oi3 

5 
3 
3 

5 

z 

2 
2 
6 

5 
4 
3 
4 

4 
4 

2 

3 

3 
3 

2 

4 

5 

4 
i  i 

6 
4 

2 

4 

5 
4 

7 

6 

3 

2 

6 

Greenwich  .  .  . 

Groombr.  702 
lladcliffe  
Bonn  
Greenwich  .  .  . 

GroomVir.  70' 
Kadcliffe..  .. 
Lund  

Kasan  

Greenwich  .... 

Groombr.  713 
Radcliffe 

Bonn 

Greenwich  .  .  . 

Groombr.  704 
Radcliffe  
Bonn  .  . 

Greenwich  

Groombr.  714 
Radcliffe 

Bonn 

Greenwich  .... 

Groombr.  705 
Radcliffe  ..  . 

Greenwich.... 

Groombr.  715 
Radcliffe 

Bonn  ....  . 

Greenwich.... 

Groombr.  706 
Radcliffe 

Greenwich  

Groombr.  716 
Radcliffe  

3h  32m 

27°    8' 

Groombridge  717.. 
47°  49' 

Groombridge  718.. 

3h  34m 
i8°43' 

Piazzi  III.  97  
30°  23' 

Groombridge  720.. 

31;  33m 
30°  22' 

Bonn  

Greenwich  ... 

Groombr.  717 
Radcliffe  
Bonn  

Greenwich  .  .  . 

Groombr.  707 
Radcliffe  .  .  . 

3!l  28™ 
42°  10' 

Groombridge  708.. 
3h  28'" 
47°  28' 

Groombridge  709.. 

3h  33m 
12°  13' 

Groombridge  710.. 
3h  32m 
1  5°  48' 

Bonn 

Greenwich  .... 

Groombr.  708 
Radcliffe 

Greenwich.... 

Groombr.  718 
Radcliffe 

Bonn  

Greenwich  

Groombr.  719 
Radcliffe  
Helsingfors  ... 
Greenwich  .... 

Groombr.  720 
Radcliffe 

Greenwich  

Groombr.  709 
Radcliffe 

Kasan  

Greenwich  ... 

Groombr.  710 
Radcliffe  

Helsingfors  ... 
Greenwich  .... 

Greenwich  .... 

CrKOOMBKlDGE   CATALOGUE — DEDUCED   PlfOl'KK    -MOTIONS. 


[39] 


Stai's  N;IIIIP, 
and  API  riixinmte 
R.  A.  and  N.  P.  1). 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

•"pncll 

of 
Obs. 
1800. 

+ 

** 

Jrfd 

"2-a2 
|  - 
l| 

^ 

Residuals 
C—  0. 

No.  of  Observations.  « 

Epoch 
of 

01)8. 

1800. 

+ 

Seconds  of 
Adapted 
N.  P.  D.  1890-0. 

• 

So 

¥ 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

-  i 

!l& 

•g  5." 

|Jo 
S^*< 

£ 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

1'iazzi  III.  102  .... 

ii.j     3h35"' 
23°    8' 

39  Persei  8 
3"  35'" 
42°  33' 

1'iazzi  III.  105.... 
3u  36,u 

27"    o' 

Camelopardi  y 

3h  38'" 
19°    o' 

Uioombridge  725.. 

3h  39m 
23°  10' 

1'iazzi  II  f.  121  .... 

31'  39m 

24°  48' 

Groombridge  727.. 

3h  4°m 
19°  49' 

41  Persei  v 

Croombr.  721 
Radcliffe 

I  I'O 

44-0 
77-0 
92-4 

8'o 
50-5 
946 

7'9 
46-6 

77-0 
85-7 

8-1 

44'5 
92-5 

iro 

44'4 

7S'» 

95-1 

8-1 
45-5 
75'J 
78-1 

947 

15-1 
49  -o 
76-3 
93'9 

7'8 
46-1 

93'4 

13-0 
49-0 
81-5 
94'3 

It'j 

49-0 
76-4 
93'5 

S                    8 

35-32       -oo 

36-07     --21 
36-38    +'02 

36-65       -oo 
+  o"-oi63 

5-34       -oo 

'47    +'01 

•64       -oo 
+os-oo35 

25-53       -oo 
•42   +-04 
•32   +-09 

'39       '°° 

—  os'ooi8 

44-92       -oo 
45-09       -oo 
45-31       -oo 
+©'•0046 

12-40       -oo 

•50  --03 

•55       -oo 
•6  1       -oo 

-f  0'OO25 

27-49       '°° 

•24  +-15 

'33   -'°i 

•39  --08 

•25       -oo 

—  Oa'O028 

22-48       -oo 

•51     +-02 

•61    —-06 

•57       -oo 

+  08'OOI  I 

43-23       -oo 
•27   —  -oi 
•29       -oo 
-fo"-ooo7 

4-36       -oo 

'37     +'02 

•45  --03 

'43       -0° 

-(-o'-ooog 

11-75     '°° 
•91  --07 
•96  --05 

•95       -oo 

+  08'0024 

6 

3 
3 

5 

9 
1  1 

39 

5 
5 

2 

3 

5 
4 

12 

2 

3 

2 

5 

6 
4 

2 
2 

4 

4 
3 

6 

4 
5 

10 

4 
4 

2 

3 

i 

3 

2 

5 

II-O 

46-5 

77-0 
91-1 

n-6 

44'  5 
94-6 

7'9 
43'2 

77-0 
857 

8-1 

437 
91-7 

iro 

447 
75'i 
95'3 

8-1 
44-2 

75'i 
78-1 
92-8 

15-1 
48-7 
76-3 
94-2 

77 
43-0 
94-0 

13-0 

477 
81-5 

94'3 

12-0 
46-5 
76-4 

93'5 

1                    // 

31-4       o-o 
35'5   -°'3 

38-3     +0-2 

40-0       o-o 

+o"-io7 

JO'O         O-O 

52-9  -I-I 

53-4      o-o 
+  o"'04i 

I  1-2          O'O 
I2'2     —0'9 

ii'6   —  0-2 
1  1-4       o-o 
+  o"-oo3 

23-4      o-o 
25-2   —  o-i 

27-5       o-o 
+  o"-049 

28-2       o-o 

287  +0-4 

30-8   —0-9 
30-6       o'o 
+  o"-oz8 

537       o-o 
52-4  +1-3 
53-8   -o-i 
52-9  +0-8 

537  „    °° 
o"-ooo 

46*4       o-o 

45'5   +0-8 
45-8   +0-4 
46-1       o-o 
—  o"'oo4 

10-8       o-o 
9-5    +1-0 

IO-2          O'O 

—  o"-oo7 

2O'O         O-O 

20-4   -4-°'8 

22"O     +  O'4 
22'7          O'O 

+  o"-o33 

44-4       o-o 
44-2  +0-7 

447   +  °'6 
45-4       o-o 

+  o"'OI2 

6 

4 
3 
9 

90 
4 
35 

5 

3 

2 

3 

5 
4 
24 

2 

3 

2 

5 

6 
4 

2 
2 

6 

3 
3 

6 

5 
4 
9 

4 
4 

2 

4 

2 
2 

2 

• 

Groombridge  731.. 
3h  38m 
44°  39' 

Groombridge  732.. 
3h  38°' 
38°38' 

Groombridge  733.. 
3h  38m 
51°  40' 

Groombridge  734.. 

3"  39ra 
38°  48' 

Groombridgo  735.- 

3"  39m 
46°  16' 

Groombridge  736.. 

jh  40m 

38°  57' 
Groombridge  737.. 

3h  +Jm 

16°  14' 

Groombridge  7  3  8.. 
3h4im 
37  V 

Groombridge  739.. 
3h43m 

20°      8' 

Groombridge  740.. 
3h  4im 
46°  22' 

Groombr.  731 
Radcliffe  

I2'O 

48-0 
77-0 
94-2 

I3-9 

45-0 

74-8 
95-6 

130 

477 
86-6 

937 

i3'9 

48-0 

74-0 
937 

10-9 
49-1 
76-4 
90-2 

I3-9 

50-0 

747 
92-1 

i  i'i 

47-6 
93'4 

'4-s 

46-5 

77-4 
94-0 

15-1 
48-5 
75-0 
91-5 

10-4 
47-4 

75'9 
86-3 

8                    S 

17-47       -oo 
•60  —-05 

•67  --05 

•66       -oo 

-fO8'O023 

5855       -oo 

•67     -f02 

•86   —-02 
•95       -oo 
+  oB-oo49 

23-33       '00 

23-15     +-02 

Z2'99   —  -oi 
22-95       -oo 

—  o»-oo47 

29-40       -oo 
•56   —  -10 

•60    —MI 

•53       -oo 
+  o"'ooi6 

40^63       -oo 
71    -'03 

•92     —'20 

73       -0° 
+  os-ooi3 

29-39       '00 
•43   +'0i 

'47    +'OI 

•50       -oo 
+o"-ooi4 

48-48       -oo 
•42   +-05 
•46       -oo 

—  O8-OOO2 

10'2O          'CO 
•31     —'O8 
•16     +-09 

•26       -oo 
+o»-ooo8 

25-45       '0° 

•56  --09 

•49       -oo 
•50       -oo 
+  o"ooo7 

32-82       -oo 

32-93  --09 
33-12  --27 

32-86       -oo 
+  oB'ooo5 

6 
4 

2 

3 

4 
3 

4 

5 

5 
4 
4 
3 

5 
3 

2 

3 

3 
3 

2 

3 
3 

2 

5 
3 

5 

; 

4 

2 
I 

6 

3 

2 

3 

I2'0 
45-0 

77-0 

94-2 

>3'9 

477 
74-8 

95'4 

13-0 
48-3 
866 

937 

13-9 

47-6 

74-0 
94-6 

10-9 

49-0 

76'4 

90-2 

13-9 

47-0 
72-0 
92-1 

1  1  -i 

46-0 
938 

H-S 

44-8 

'77'4 
92-0 

15-1 

477 
75-0 
92-0 

10-4 
47-8 

75'9 
86-3 

49-4       o"o 
48-8   +ro 

50M     +O'2 

50-4       o-o 

+  O"'OI2 

2-3       o-o 
5-1    +0-1 
8-5    -0-9 
9-4       o-o 

+  o"-o87 

17-7       o-o 
16-1    +0-8 
16-5    —0-3 
16-3       o-o 
—  o"-oi7 

45-4       o-o 

46-9     +0-2 

48-4  +0-1 
49-6       o-o 

+  0"'052 

6-5       o-o 
6-2  +1-4 
76  +0-6 
8-6       oo 
+  o"-O26 

48-0       o-o 
50-9   —  0-6 
52-6   —0-6 
53-4       o-o 
+  o"-o69 

57-4       o-o 

54-8     +2-0 

55-8       o-o 
—  o"-oi9 

3'7          O'O 

3-0  +0-7 

1-6     +2-2 

3-8       o-o 
+  o"'ooi 

5-1       o-o 
3'8  +0-3 
1-8   +1-3 
2-5       o-o 

-°"°34 
39-6       o-o 

37-8     +1-2 

37-8   +0-8 

38'4          O'O 

—  o"-oi6 

6 

3 

2 

3 

4 
3 
4 

5 

5 
3 
4 
3 

5 

2 
2 

5 

3 

3 

2 

3 

3 
3 
5 
3 

5 

2 

5 

6 

4 
3 
3 

4 
3 
4 
6 

6 
4 

2 

3 

Christiania.... 
Greenwich.... 

Groombr.  722 
Radcliffe 

Bonn  

Greenwich  — 

Groombr.  732 
Radcliffe  

Harvard. 

Greenwich.... 

Groombr.  723 
Kadeliffe  

Greenwich  — 

Groombr.  735 
Radcliffe  
Lund  . 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  724 

Radcliffe  

Greenwich  .  .  . 

Groombr.  73/1 
Radcliffe  

Harvard  

(  .reenvvii;h.... 

Grooml'r.  725 
Radcliffe  

Greenwich  

Groombr.  735. 
Radcliffe 

Christiania  .... 
Greenwich  .... 

Groombr.  726 
Radcliffe  

Bonn  

Greenwich  

Groombr.  736. 
Kadcliffe 

Christiania.... 
Helsingfors  .  .  . 
Greenwich  

Groombr.  727 

Bo/loliffo 

Harvard  

Greenwich 

Groombr.  737. 
Radcliffe  

Christiania  
Greenwich  

Groombr.  728 
Radcliffe  

Greenwich.... 
Groombr.  738. 

3h  37m 

47°  46' 

(<  'roombridge  729.. 

3"  38m 
48°  20' 

Groombridge  730.. 
3h  38"° 

44°  44 

Greenwich.... 

Groombr.  729 
Radcliffe  

Greenwich.... 

Groombr.  739. 
Ridcliffe 

Bonn  

Christiania.... 
Greenwich  

Groombr.  740. 

Piilplifffl 

Greenwich  .... 

Groombr.  730 
Radcliffe  

Bonn  

Greenwich  ... 

Greenwich  

1                                   '                                                                                                                                                                                       * 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
'890-0. 

Authority. 

R.  A. 

K.  P. 

1). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
i&go'O. 

• 
Authority. 

R.  A. 

N.  P. 

D. 

Jpoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1  890x1. 

liesiduals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.  0.1890-0. 

Residuals 
C—  0. 

Nn.  ol'Ob'erva'ions. 

<4>och 
of 
Obs. 
1800. 

+ 

*-< 

•°*6 

1J,  8s 
8  &°° 

&% 
•< 

Residuals 
C-0. 

No.  of  Observations. 

iporh 
of 
Obs. 
1800. 
+ 

P 
0.^8, 
*&* 

If. 

^^ 

& 

Residuals 
C-0. 

Nn.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  741.. 
3U  42™ 

37°  51' 

Groombridge  742.. 

3h  44m 
1  8°  30' 

Groombridge  743.- 
3h  42™ 
45°  22/ 

Groombridge  744.. 
3h  43m 
37°  49' 

Groombridge  745. 
3h  47m 
H°    7' 

Piazzi  III.  1  60.... 

3h  5«m 
9-36' 

Groombridge  747.. 
3h45m 
37°  45' 

Groombridge  748.. 

3L49m 
14°    8' 

Groombridge  749.. 

3"  48m 
19°  52' 

Groombridge  750. 
4'"    2m 

4°  44' 

Groombr.  741. 
Raclcliffe 

'4'5 
48-5 
72-0 

93'9 

'5  i 
5°'3 

94-0 

I  I'O 

46-3 

747 
90-3 

15-0 
52-0 
76-0 
94-2 

I2'0 
45'6 
76'0 
90-2 

7-0 

44'4 
84-4 

937 

15-0 

47'9 
74-6 

93'5 

I2'O 
48-0 

75-8 
90-4 

15-1 
47-8 
76-1 
94-6 

7-8 
51-6 
91-4 

8-16 

•3* 

•32 
•30 
4-o8-c 

3979 
39'34 
38-86 
—  os-c 

25-19 

25-'3 
25-10 

H'95 

-08'C 

4-29 

•52 

'5° 
•52 
+  o»' 

O'lO 

3'55 
6-47 
8-18 

+  08' 

3977 
•63 

•*s- 

•i  i 

-o8- 

16-43 
16-94 
17-22 
17-42 

+  08' 

47-98 
48-07 
48-32 
48-55 

+  0" 

27-05 
27-14 

27-10 
26-96 

—  os- 

13-20 

12-51 

'3'55 
+o«- 

s 

•oo 
-•09 
-•05 
•oo 
1018 

•oo 
+  •04 
•oo 
>ii8 

•oo 
—  '°5 

—  '10 

•oo 
3030 

•oo 

—  '12 

—  °°: 
•oo 
3029 

•oo 

+  -OJ 

6 

6  ! 

2 

6 

5 
3 

8 

6 

4 
3 
3 

3 

2 
2 

5 

2 
2 
I  1 

7 

6 
3 

4 

7 

3 

r 

5 

2 

3 
9 

7 

4 
4 
3 
5 

5 
43 
133 

,4-6 
44-0 
72-0 
93-9 

15-1 

47'5 
93-2 

1  1-0 

44-2 

747 
90-3 

15-0 

49'5 
76-0 

93'° 

12'0 

44-0 
76-0 
90-2 

7-0 
45-0 
84-4 
93'° 

15-0 
47-0 
74-6 
93'« 

I2'O 
50-8 

75-8 
90-4 

15-1 
48-0 
76-1 
94'5 

7-9 
48-1 
91  '6 

9-4       o-o 
187   +0-8 
185   +ri 
19-7       o-o 
+  o"-oo4 

21-4       o-o 

22'4     -1-2 
2I'0          0'C 

—  o"-oo5 

5-2       oo 

7'9  -''5 
6-4  +1-0 
8'o       o'o 

+  o"-o35 

48-3       o-o 
487   +0 
47'9  +''3 
494      °'° 
+  o"-ci4 

55-4       o-o 

74-3     -2-0 

90-0    —0-9 
96-6       o-o 

+  0"'527 

20-5       o'o 
19-8    +0-8 

2I'I     —0'4 

20-7       o-o 

-fo"'OO2 

43  -4       o-o 

457   +°7 
48^8   +0-5 
51-1       o-o 
+  o"-099 

51-8       o-o 
54-6    -1-8 
54-2    -07 
53-9       o-o 

+  0"'027 

I  I  -4          O'O 
IO"2     +O'6 

io-i   +0-3 

IO'I           O'O 

—  o''-oi6 

ii'8       o'o 
9-4  +1-1 
8-9       o-o 
-o"'o35 

5 
3 
^ 
6 

4 

4 
1  1 

6 

4 
3 
3 

3 

2 
2 

3 

2 

3 
1  1 

7 

7 
4 
4 
18 

3 

2 

4 

4 

2 

4 
9 

7 

4 

3 
3 
5 

6 
105 

Grooniliridge  751.. 
3"  5°m 
H"    9' 

Groombridge  752.. 
?h  4<5m 

37°  53' 

Piazzi  III.  177  ... 

3u47m 
27°  15' 

Piazzi  III.  178  .. 

3h47m 
29°  12' 

Groombridge  755 
3h47m 
37°  41' 

Groombridge  756.. 
3h  52m 

i  r  20 

Groombridge  757  . 

3"  47m 
38°    6' 

Groombridge  758  . 

jh   5,m 

«3°  53 

Piazzi  III.  186  .. 

3h  48"" 
42°  27' 

43  Persei  A. 

Groombr.  751. 
Radclifle  
Kasan  

I  2'0 

477 
76-0 
90'  i 

15-0 
48-0 
77-2 
90-5 

8-1 
44-6 
78-0 
937 

9-0 

44'4 
68-3 

15-0 
46-0 
75-0 
93-0 

i  '3'9 
50-0 
88-8 
93-6 

I  I-O 

46-7 
73-0 
92-0 

12-3 
48-6 
75-1 
93'° 

9'4 
45'5 
78-5 

93'6 

8-1 
50-0 
72-8 
92-0 

s              a 
21-82       -oo 
21-99.  +-03 
21-94  +'24 

22'25           "OO 

+  o"-oo55 

30-53       -oo 
30-86  +-08 
31-21    +-io 
31-48       -oo 

+  08'OI26 

43-20       -oo 

•22           -00 

•16   +-08 
•25       -oo 
-f-  os-ooo6 

45-78       -oo 

•71      —-02 

•61       -oo 

—  OB'OO29 

18-20       -oo 
•26   —  -oi 
•40   —  -io 
•33       -oo 
+  o'-ooi7 

47-65       "oo 

48-31  --14 
48-68  +-04 

48-79       -oo 
+  osoi43 

21-67       '°° 
21-30   —  -oi 

2TO2     —  'OI 

20-82       -oo 
—  os'oio6 

50-24       -oo 

51-08     +'02 

5  1  -66  +  -06 
52-15       -oo 
+os'0235 

2  -68       "oo 

•85  —07 
•90  --03 

"•90          'GO 
+  08>OO26 

24-82       -oo 

25-44    -'12 

25-62    —  -03 
25-81       -oo 
+  os-oii8 

3 

1  1 
6 

4 
3 
6 

4 

4 
4 

2 

8 

6 

4 

5 

2 
2 

6 

4 
6 

3 

5 

6 

3 

2 

6 

4 
3 
'9 

5 

6 

5 
4 

7 

3 

7 
5 
5 

I2'0 
49-I 
76-0 
90-1 

I5-0 
48-0 

75-8 
89-7 

8-1 
46-2 

78-0 

9I-5 

9-0 
50-3 
68-4 

15-0 

44'4 
75-0 

93  ' 

13-9 

49'3 

88-8 

93'6 

i  i-o 

44'5 
73'° 
91-3 

12-5 
447 
(75'i 
93-6 

9'4 
44'4 
78-5. 

96-1 

8-1 

477 
72-8 
90-1 

5  7  '4     .°''° 
58-9   -0-9 

58-6     -0-2 

587       o-o 
+  o"-oi7 

59-8       o-o 
64-1    +0-8 
68-9  +0-1 
7I'I        o'o 

+  o"-i5i 

4-7       o-o 
4-5   +0-1 
33   +1-2 
4-4       o-o 
—  o"-oO4 

50-1       o-o 
50-2   +0-5 
50-9       o-o 
+  o"-oi3 

3-2       oro 
2-8   +0-4 
4-0   -0-7 
3-3       o-c 
+  o"-ooi 

50-4       o-c 

51-9     -1-2 

50-9   +0-1 
51-0       o'o 
-f  o"-oo8 

15-9       o-o 

'3'5    ->'3 
10-5   -1-4 

7'2          O-Q 

—  o"-io8 

22-2          O-C 

25-0   —  o'8 

26-7     —06 

27-3^     o-c 
+  o"'o63 

67       o-o 

9'5     -2-0 
8-7     -0-5 

8-5       oo 

+  o"'O2I 

16-5       o-o 

21'5     —  O'2 
24-5     -0-2 

26-4       o-o 

+  0"'I2I 

3 

5 

6 

4 

6 
4 

6 

2 
12 

6 
9 

5 

5 
3 

2 

5 

4 
3 
3 

5 

6 
4 

2 

6 

6 
3 
'9 

5 

6 
4 
4 
3 

! 

4 

Harvard  .... 

Greenwich  

Groombr.  742. 
Radclifi'e  
Greenwich  

Groombr.  743- 
Radclifle  
Bonn  

Greenwich.... 

Groombr.  752. 
Radcliffe  

Greenwich  

Groombr.  753 
Radcliffe  

Hels-ingfors  .  .  . 
Greenwich  ... 

Groombr.  754 
Radcliffe  ... 

Greenwich  ... 

Groombr.  744 
Radcliffe  
Harvard  

Greenwich  ... 

Groombr.  755 
Radclifle  

Greenwich... 

Groombr.  745 
Radclifie  

K  as;  u  i  .  .  . 

+  '*5 

•oo 

1033 

•oo 

-•14 

-  -07 

•oo 
3076 

•oo 

-•09 
-•03 

•oo 
3126 

•oo 

+•17 

+  ''3 
•oo 

=°73 
•oo 

-•13 

—  'I  I 

'00 
DO  I  I 

•oo 
+  •88 
•oo 
3042 

Harvard  
Greenwich  ... 

Groombr.  756 
Radcliffe 

Greenwich  

Groombr.  746 
Radcliffe  

Kasan  .  .  . 

Greenwich  .. 

Groombr.  757 
Radcliffe  

Greenwich.... 

Groombr.  747. 
Radcliffe  
Harvard  

Harvard  
Greenwich  ... 

Groombr.  758 
Kadcliffe 

Greenwich  

Groombr.  748. 
Radcliffe 

Kasan  

Kasan  

Greenwich  ... 

Groombr.  759 
Radcliffe  

Greenwich  

Groombr.  749. 
Radcliffe  .... 

Bonn  

Christiania.... 
Greenwich.... 

Groombr.  750. 
Radclilfe  

Greenwich  ... 

Groombr.  760 
Radcliffe  
Harvard  

3h  48"' 
39°  37' 

Greenwich  

Greenwich  ... 

f 
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Slav's  Name, 
and  Approximate 
K    A.  mid  N.  P.  D. 
iSoxro. 

Authority. 

R.  A. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0.  r=  I 

D. 

Star's  Name, 
imd  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P 

D. 

Epoel 

of 
Oils. 

1800. 

+ 

O      * 

11  & 
J-f  ~ 

Residuals 
C-0. 

No.  of  Observations. 

E|K»cll 

of 
Obs. 
1800. 

Id 
3  | 
jSo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

^  *o  b 

«    -;   cS 
1  B>~ 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  B.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P   M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

(Jroombridge  761  . 

3"  53m 
n°  28' 

Groombridge  762  . 
3"  53'" 
-5°    6' 

Groombridge  763.. 

3h  S5m 
11°  16' 

Groombridge  764  . 
48°  26' 

45  Persei          ...  t 

Groombr.  761 
Radcliffe  
Kasan 

14-1 

89-2 
94'9 

13-0 

47-5 
91-4 
92-8 

14-0 

48-0 
88-4 
92-0 

I  I'O 

46-5 

74'5 
887 

6-9 
49'4 
94'9 

7-8 

47  '3 
86  i 

IO'2 
47-0 

80-1 
88-0 

in 

48-0 

93'4 

10-3 
47  -o 
80-0 
88'o 

in 

i 

74'' 
93'4 

s         '    s 

55-64       -oo 

•82    —-II 

•82    —-05 

•78       -oo 
+  o"-ooi7 

40-57       -oo 
42'74   -'45 

44-26    +-2I 

44-54       -oo 
38-52       'oo 

39-32  --13 

39-94  +-06 
40-07       -oo 

46-83       -oo 
•94  --io 
•88   —-04 
•84       -oo 
+o"-oooi 

28-16       -oo 
•26  —  -oi 
•36       -oo 

+  O8>0023 

46-12       -oo 

45-25     +-20 

44-79       -oo 

9-95       -oo 
10-03   +-05 
io'i8   +'oi 

2 

3 

2 

5 

5 
4 

6 
6 

2 

7 

6 
4 

2 

3 

8 

7 
38 

5 
4 
5 

6 

4 

2 

4 

2 
2 

2 

5 

5 
3 

2 

4 

2 

3 

2 

5 

14-1 
51-4 

89-2 

13-0 

48-4 

91-4 
92-3 

14-0 

45-8 
88-4 
91-9 

iro 
49'3 
74'5 
887 

1  1  -6 

48-0 
94'3 

77 
48-4 

86-1 

IO'2 

47-6 
80-  1 
88-0 

i  n 

45'7 

7V 

93-1 

IO-2 

47'4 
80-0 
88-0 

n-i 
!44'8 
74'' 
93-1 

"                       II 

37-5         0-0 

35-5  +I-I 

34'4  +1'2 
35'5,,    o'o 

51-3      o-o 
62-3  —0-4 

73'3   +''4 
75-0       o-o 

2-3       o-o 

2'2          0-0 
1-9    +0-2 
2'I           O-O 

23-4      o-o 

22-5     +1-1 

24-3  -0-5 
23-9      o-o 
+  0-007 

29-1       o-o 
29-3   +0-8 
3  i  '3  a    o-o 

457       o-o 
44'9  +o'3 

(.4-6         O-O 

32-5       o-o 
32-6  +1-8 

35'5   +0-5 
36-4      o-o 

38-2       o-o 

39-6  -0-5 

39-6    +0'2 

40-3       o-o 

+  o"'O26 
42'!          O'O 

40-5   +1-4 
41-8   —o-i 
41-6       o-o 
—  o"-oo6 

9-4       oo 
8-6  +07 

7'5   +'7 
9-2       o-o 

—  O"'OO2 

2 

3 

2 

5 

6 
5 
3 

7 

5 
4 

2 

9 

6 

4 

2 

3 

3i 
3 
40 

6 
6 

6 
3 

2 

4 

2 

3 

2 

5 

6 

3 

2 

4 

2 

3 

2 

5 

Groombridge  771.. 
3h  56m 
1  6°  43' 

Piazii  III.  208.... 
3hS5m 
31"    9' 

Groombridge  77  3.. 
3h  56™ 
24°  46' 

Groombridg«  774. 
4h    5m 
6°  5  5' 

Groombrulge  775.. 
3h  58™ 
20°  44' 

Piazzi  III.  223  
3h  58™ 
43°  "' 

47  Persei              X 

Groombr.  771. 
Radcliffo  

i  n 
45-0 
95'4 

1  1  -i 

467 

86-6 

13-0 

457 
76-1 
80-9 
94-0 

7-8 

45'3 
93-2 

45-0 
76-0 
95'3 

47  -o 
77'3 
93'« 

7'3 
48-0 
72-4 
76-0 
69-0 

9-1 

447 
74'' 
947 

77 
45-3 
96'3 

10-9 
44-6 
76-0 
94-2 

s              s 

35-57       -oo 
35-40  --16 
3476       -oo 

17-27       -oo 
'54  ~'25 

•32     —-02 

•31       -oo 

+  os-ooo5 

21-32       -oo 

•57  --05 

•61   +-07 
•68   +-03 
•78       -oo 
+o«-oo57 

54-51       -oo 
53-49  --22 
51-67       -oo 
_o8-o333 

12-05       -oo 
12-74  —  '06 
13-32   —  -06 
13-62       -oo 
+o"oi86 

7-24       -oo 
•41    —  -oi 

•54  -'02 

•56       -oo 
23-52       -oo 

'42  +-04 
•51  —08 

•41     +-02 

•44       -oo 

8-59       -oo 

79  -''7 
•84  --19 
•66       'oo 
+  o'-ooo8 

55-39       -oo 
•60  —-09 
•69       -oo 

56-97       -oo 

57-15  --09 

57-25     -'12 

57-18       -oo 

+  Og'O025 

5 
6 

6 
5 

2 

3 

5 
3 
3 

5 
7 

5 
4 
5 

5 
3 
3 
5 

6 
5 
3 

3 

4 

7 
4 

2 

7 

6 
3 

2 
S 

6 

5 
5 

5 

4 
3 
5 

in 

45  -o 
95-0 

i  n 

45-8 

74'' 
86-6 

13-0 

47-8 
76'! 
80-9 
937 

77 
447 
91-9 

10-9 

44'3 
76-0 

95'5 

477 
77'3 
93-1 

46-0 

76-0 
69-0 

9-1 

45'5 
74'. 
94-6 

77 
437 

10-9 
47-0 
76-0 
92-8 

//                       // 

5i'3      o-o 

49-3  +07 

48-2       o-o 
-o"-037 

4*2       o-o 
47   -0-6 
2-5   +1-5 

3-9         O-O 

51-5       o-o 
50-9  +n 
53'2   -o'8 
50-8  +1-7 
52-6       o-o 
+o"-oi4 

43-9       o-o 
39-8  +0-3 
35-4       o-o 
—  o"-ioi 

25-1       o-o 

34-0  +0-5 

44-4  -i-o 
49-0       o-o 
+  o"-283 

22'9          O'O 

24-4  +0-3 

25-7  +0-4 

26-9      o'o 

49-6       o-o 
52-0  —i  -i 
51-2   +07 

53'2     —  1-2 

51-8       o-o 
1  2-7       o-o 

I  2  '7     -I-O-  I 

12-1    +0-8 

I3-O          O'O 

23-4       o-o 

23-9  +0-3 

25-2       o-o 

+  O"'O2I 

45-1       o-o 

44-6  +07 

45-5   -o-i 
45-5       o-o 
+0-005 

5 
5 

n 
1 

6 

4 

2 

3 

5 
5 
3 
5 
9 

6 
4 
'4 

5 
3 
3 
5 

6 

5 
3 
3 

6 

7 
4 

2 

7 

6 

4 

2 

5 

6 
6 

5 
4 
3 

7 

Greenwich.  .  .  . 

Groombr.  772. 
Radcliffe  

Greenwich  ... 

Groombr.  762 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.  773. 
Radcliffe 

Kasan  

Greenwich  ... 

Groombr.  763 
Radcliffe 

Christiania  
Helsingfors  .  .  . 
Greenwich.  .. 

Groombr.  774. 
Radcliffe 

Kasan  ... 

Greenwich  ... 

Groombr.  764 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  775. 
Radcliffo... 

Greenwich  ... 

Groombr.  765 
Radcliffe 

Christiania  
Greenwich  

Groombr.  776. 
Radcliffe  
Bonn 

jh   j0m 

50°  1  8' 

!    Groombridge  766.. 
4h    2m 
6°  27' 

Groombridge  767  . 
3h  5im 
51°  28' 

Groombridge  768.. 

3h  53m 
31"  21' 

Groombridge  769.. 

31'  52m 
51°  29' 

Groombridge  770. 

3h  53m 
31°  23' 

Greenwich  ... 

Groombr.  766 
Radcliffe  

Greenwich  ... 

Groombr.  767 
liadcliffe 

Greenwich.... 

Groombr.  777. 
Radcliffe  

3h  58m 
39°  56' 

Groombridge  778.. 
4h    om 

3°°  23' 

Groombridge  779.. 

41'    7™ 
9°  26' 

Groombridge  780. 
4h    2™ 
20°  46' 

Harvard  

Lund 

Bonn  

Greenwich  .  . 
Groombr.  768 

1O'22          'OO 

36-54       -oo 

72     —-20 
'59     -'08 

•50       -oo 
21-24        °° 

•22     +-03 
'23     +'02 

•25       -oo 

+  O"'OOOI 

45-50       -oo 

45-92  --27 

46-02    —'29 
45-80       -oc 

Greenwich  .... 

Groombr.  778. 
Radcliffe 

Helsingfors  ... 
Greenwich  .. 

Groombr.  769 
Uiidcliffe  

Helsingfors... 
Greenwich  — 

Groombr.  779. 
Radcliffe  

Greenwich  .... 

Groombr.  780. 
Radcliffe  

Greenwich  .. 

Groombr.  770 
li'idcliffe 

Helsingfors  .  .  . 
Greenwich  ... 

Christiania.  .  .  . 
Greenwich  .... 

, 

3  C 
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Star's  Name, 

and  Approximate 

K.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


48  Persei  c 


4" 

42° 


34 


Groombridge  782.. 

4h    5m 
'5°  38' 


Groombriilge783.. 

4h     5m 
'5°  38' 


Groombridge  784.. 
4h    6m 
14°    9' 


Groombridge  785.. 
4h  iom 
9°  '9' 


Groombr.  78 1 

Radcliffe 

Greenwich . . . 


Groombr.  782 

Radcliffe 

Greenwich .. 


Groombr.  783 

Radcliffe 

Greenwich... 


Groombr.  784. 
Radcliffe  ... 

Hasan 

Greenwich 


Gronmbr.  785 

Radcliffe 

Greenwich . . . 


Groombridge  786..  Groombr.  786. 
4h    5m  Radcliffe... 

19°  49'  Ghristiania . . . . 

Greenwich 


Groombridge  787. 
4h    6m 
15°  36' 


Piazzi  III.  259... 
4h    5m 
39°  48' 


Piazzi  III.  260.... 

4h      7m 
28°  25' 


Groombridge  790.. 
4h    6m 

36°  34' 


Groombr.  787 

Radcliffe 

Greenwich . . 


Groombr.  788. 

Radcliffe 

Harvard 

Bonn 

Greenwich 


Groombr.  789. 

Radcliffe 

Helsingfors... 
Greenwich... 


Groombr.  790 

Radcliffe 

Harvard 

Greenwich.. 


R.  A. 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


S-i 
46-3 
93'6 


i  PI 

47'5 
94'3 


i  n 

47'3 
947 


i  ri 

47'3 
75'5 
997 


8-0 
47-0 
94'3 


40-34 

'53 
•57 


20-20 
•58 
•69 


Adopted 
P.M. 


I 
•oo 


-oo 


•oc 
-•16 

•oo 


5576 

56-55 
56-86 


5  4-  1  6 

•31 

•72 
•58 


17-00 

17-42 


-oo 


-oo 


-oo 

'02 

-26 

-oo 


10-9  19-80 
467119-95 


20-17 
20-16 


-63 
-•36 

•oo 

r  i* 


o-o 

•oo 

-•10 

"OO 


73-6 
93'9 


46-28  -oo 
477J46-8I  -M; 
95-1  47-15  -oo 


13-1 
46-0 
70-9 
79-1 
94-6 


39-88 

•52 
•47 
•46 
•45 


--.5 

+-io 

+-06 

+-05 

-oo 


IO'I     I2'O2  -OO 

44' 5  i2'oo  +'04 

77-0  Ii  1-99  +-06 

93-9  1 2-06  -oo 


'3'9 
5i-3 

75-1 

95'5 


40-13  -oo 

•31  — -16 

•12  +-04 

•17  -oo 


c 
I 


6 

5 

'4 


12 

4 

2 

6 


Epoch 

of 

Obs. 
1800. 


44'5 
93-6 


ii'i 

47 '4 
94-2 


i  n 

46-3 

94'5 


43'9 

75'5 
997 


8-0 
46-3 
93-6 


I 


° 


Adopted 
P.M. 


52-6       o-o 

53-6   -o-i 

54-8       o-o 

+  "•0026 


25-5       o-o 

26-5  -0-5 

26-4       o-o 
o"-oi 


20'0          O'O 

22-3   — 1-5 

2  I '9          0-0 
+  0"'023 


577 

58-2 
58-9 

59-3 


O'O 

+  0-1 

—  O'l 
O'O 

•018 


41-3       o-o 

39-8    -f-o-8 

39-8       o-o 

—  o"-oi8 


10-9 '39  4  o-o 

44-3J39-2  +  < 

73-6  41-2  —1-5 

92-4  39-8  o'o 


i  i  M 
46-0 
95-1 


46-8 
70-9 
79-1 
937 


46-5 
77-0 
94'' 


13-9 

5o-3 

75'' 
95-2 


39-1    +1-0 

42-8  -1-5 

42-3       o-o 


15-1 

i8'o 
'7'4 
'77 
17-8 


38-4 

38-3 

37'3 

38-4 

o" 


+  2'O 

-0-6 

+  0-2 
+  O'I 
O'O 

'•009* 

O'O 
+  OM 

O'O 

ooo 


37-0  o'o 

38-2  -07 

37'6  +0-2 

38-2  o-o 


I 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Groombridge  79 1 .. 

4b    7m 
28°  28' 


Groombridge  792.. 
4h    6m 

39°  25' 


51  Persei 


41°  5*' 


Groombridge  794.. 
4h    8m 
25°     i' 


Groombridge  795. 

4b    8nl 
32°  24' 


Groombridge  796.. 

4h    8m 
28°  21' 


Piazzi  IV.  7. 
4h    8m 
36"  39' 


52  Persei  .. 

*h      jn 

49°  47' 


Grnnnibridge  799.. 
4h    8m 

39°  H' 


Piazzi  IV.  lo.... 

4h  iom 
25"    7' 


R.  A. 


X.  P.  D. 


Groombr.  791. 

Radcliffe 

Helsingfors . . . 
Greenwich.... 

Groombr.  792. 

Radcliffe 

Harvard 

Greenwich 

Groombr.  793. 

Radcliffe 

Bonn 

Greenwich 

Groombr.  794. 

Radcliffe 

Christiania.... 
Helsingfors . . . 
Greenwich  .... 

Groombr.  795. 

Radcliffe 

Helsingfors . . . 
Greenwich.. 


Groombr.  796 

Kadcliffe 

Helsingfors... 
Greenwich.. 


Groombr.  797. 

Radcliffe 

Harvard 

Greenwich . . 


. ./  Groombr.  798. 

Eadcliffe 

Bonn 

Lund 

Greenwich .. 


( Iroombr.  799. 

Radcliffe 

Harvard 

Greenwich  .... 


Epoch 
of 

Obs. 
1800. 


I  i-i 

487 
77-0 
94-8 


13-1 
48-0 
71-6 


So 


Adopted 
P.  M. 


38-92  -oo 

39-21  -'22 

39-07  +-03 

39-08  -oo 


45-04       -oo 
H'88   +'I3 

4493   +'07 
104-044-97       -oo 
—  os'ooo8 


8-4 
48-4 
76'! 
94'S 

14-1 

48-3 
73-6 
78-1 
95-6 

13-1 
46-8 

73'' 
947 


28-19 
47'O          -36     —'12 


49-29  -oo 

•24  +-05 

•31  -'02 

•29  -oo 

O8'OOOO 

28-35  '0° 

•67  --17 

•72  -- 

•88  --24 

•7  1  -oo 


i  -74  -oo 

2 '01  —  •!'. 

2-07  — -oj 

2-09  'oo 


757 
94-8 


4.6-7 
75-6 
95'4 


•41    --i 

'33  'O 


8-25       -oo 

•46-    —  -21 

•30     --05 

•25       -co 

O9'OOOO 


8'i  24-07 
46-5  -14 
71-9 
86-6 


92-6 


"12 

''4 
•16 


"OO 

— -02 

+  •02 
+  •02 

•oo 

001  I 


13-1   53-86 
46-0 1     72 
72-0 
93'9 


+  •09 
-78  -oo 
•76  'oo 

—  OS'OO  I  2 


Groombr.  800.    1 1  '6  20-02 
Radcliffe 148-019-95    -'05 


Helsingfors  ... 
Greenwich.. 


78-1 
98-5 


19-83 

1972 


-04 

-oo 


• 

s 

c 

i 

Epoch 

> 

(_, 

of 

i 

01)8. 

^. 

o 

1800. 

o 

~r 

0* 

£ 

2 

in 

4 

43-8 

2 

77-0 

6 

947 

2 

13-1 

2 

5o-o 

3 

71-6 

3 

104-0 

6 

10-9 

7 

43'5 

2 

76-1 

17 

94-8 

3 

14-1 

3 

46-7 

2 

73-6 

2 

78-1 

5 

95'4 

6 

'3'' 

3 

437 

2 

73-1 

6 

947 

2 

i  n 

2 

467 

2 

757 

8 

94'4 

12 
4 

2 

5 


§0 
1    I 

(2° 


Adopted 
P.  M. 


48-9 

47'4 
47-6 

47'5 
-o' 


O'O 

+0-9 

+  0-2 

o-o 

•017 


357  o 
357  +0 
35-0  +0-9 

35'9,;    ° 

+  O"'OO 

13-0       o-o 

I5T     —  I-I 
15-4     -0-4 

15-6       o-o 


13-9 
14-2 
1 8-8 
14-4 
17-2 


o-o 

+1-1 

-2-4 

+  2-1 
O'O 


+o"-o4i 

51-9 
52-9 
9 


o-o 
o-o 
ro 
°' 
"-o34 


46-9  o-o 
44''  +'7 
44'4  +c 
44'4  °'°: 
—  o"'03o  I 


ii  ||  ii'8  55-0  o-o 

3  45'°  55'6  -0-5 

4  75'6  53'8  +1-4 

5  95-i  55'2  o' 

"'002 


8-1  41-6 


42-8 


43-6 
71-9  44-7 
86-6 


O'O 

-0-3 

-'•4 

-°'5; 

92-6,43-9       o-oj 
"•027  ; 


13-1 
46-3 
33-i 
93'3 


M -6 


34'4 
34'' 

34-2 
—  o' 

44'5 


o'o 

+  0-2 

o-o 

'•OO2 


I 


O'O 
+  I'2 
+  ''3 

98-3  45'i       o-o 
+  o"-oo7 


46-5    43-5 
78-I    43-6 
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Star's  Name, 
and  Approximate 
R   A.  ami  N   P.  D 

Authoiity. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  r. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  o. 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
O-O. 

,  No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

1890-0. 

Adopted 
P.*M. 

Adop 
P.  ft 

ted 

Adopted 
P.  M. 

Adopted 
P.  M. 

Sroombridge  801.. 
41'  iom 
3°    45' 

Persei   l>} 

Groombr.  80  1  . 
Radcliffe  
Harvard  

13-9 

49-0 
75-0 
95-0 

8-1 
477 

7*'4 
80-8 

957 

I2-6 
48-7 
75'6 
92-8 

iro 

46-4 
71-9 
85-1 

10-8 
45'z 

757 
93'9 

I2'0 

48-0 
7I-5 
95-6 

10-6 
47'3 

77'i 
9'7 

127 
46-4 
71-0 
92-8 

'12-9 
47-' 
95'' 

s             s 

4-84       -oo 

•92    --I4 

•86   --12 

•70       -oo 
—  o'-ooi7 

57-89       -oo 
58-25   --14 
58-33    --09 
58-33    --04 
58-37       -oo 
+  o"-oo55 

57-37       -0° 
•56  +-05 
•70  +-09 
•90       -oo 
+  o"oo66 

31-11       -oo 

•22     —  -01 
•25     +'04 

•30       -oo 

+  OS'OO26 

57-68       -oc 
58  16   --36 

58-27  --36 

57-97       -oo 
+  o"-oo35 

19-58       -oo 

2I-82     +'20 
23-82     —'20 

25/26       -oo 
+  o"o68o 

13-20       -oo 

•50  --03 

•53   +'i6 
•79       -oo 
+  o"'oo73 

51-47       -oo 

'53    --oi 
•72    --.8 
•56       -oo 
+o"-ooi  I 

42-31       -oo 
•53       -oc 
•84       -oc 
+o'"oo64 

3 
3 

2 

5 

4 
3 
3 
3 
5 

6 

3 

i 

5 

6 
5 

2 

4 

4 

5 

2 

9 

5 
4 

5 
5 

12 

5 

2 

"i 

6 
3 
3 

5 

9 
6 

13-9 
46-0 

75-0 
9+7 

8-1 
44-0 

72-4 
80-8 

95'5 

12-6 
45-0 
75-6 
91-9 

I  I'd 

44-8 
71-9 
847 

i  ri 
46-1 

757 
93-6 

IJ'O 

497 

71-5 

94'3 

IO'6 

42-4 

77-1 
91-7 

12-7 

45'' 
71-0 

91-8 

13-1 

477 
95-0 

14                              II 

20'2          0-0 

23-3    —0-8 
23-3  —  0-6 
23-5       o-o 
+  o"-04i 

28-2       o-o 
30-5    —0-6 

31-1     +  0-2 

32-6  —  0-9 
32-5       o-o 
+  o"'049 

8-8       o-o 
0*9  —  0-6 
1-9  -0-3 
2-4      o-o 
+  o"-045 

.6-9       o-o 

47-2  +0-5 

47-8   +0-6 
87       o-o 

+  0"'024 

26  i       o-o 
4'3   +  >'5 

5'3     +0-2 

25-4      o-o 
-©"•cog 

4-  1       o-o 
7-2   +0-8 
10-4  —  o-i 
12-8       o-o 
+o"-io6 

28-4      o-o 
32-9   -ri 
34-4  +1-0 
37-0       o-o 
+o"-io6 

50-7       o-o 

49-6  +0-3 

48-2   +1-8 
49-8       o-c 
-o"-oi  i 

29-0       o-c 
28-8  +o-d 
29-9       o  c 
+  o"-oi  i 

3 
3 
i 
6 

4 
3 
3 

3 
5 

6 

4 

2 

5 

6 
4 

2 

6 

3 
3 

2 

7 

5 
5 

6 

12 

4 

H 

6 
3 
3 
5 

10 

3 

>     7 

jroombridge  8  1  1 
4h  13™ 
25"     i' 

Groombridge  813.. 

4h    I2m 

39°     9' 
Piazzi  IV.  31  

Groombr.  8  1  1  . 
RadclifFe  

14  l 

48-5 

75'4 
78-4 

93'8 

13-1 
51-2 

70-9 
94-6 

i  ro 

46-8 
74-6 
92-8 

14-1 
46-8 
76-8 
95-2 

13-1 
5,  -6 

74'4 
94-1 

V 
46-5 

78-0 
87-0 

15-0 
50-4 
95-0 

1  II 

47-0 
77'' 
93'6 

12-0 

49'3 

79'* 
95-1 

s             « 
23-60       -oo 

24OI      —'22 

23-94  +-oi 

24-05     —'08 

24-08       -oo 
-f-o'-oo6o 

23-56       -oo 
•09   +-25 

•21     +-01 

•08       "oo 
—  o'4oo59 

38-58       -oo 
•61    —-03 
•64  —  -06 

•58       -oo 

o"  oooo 

5-47       -oo 
77   -'2i 

73   -'1° 
•68       -oo 

+  08'0026 

.4-76       -oo 

•57   +  ''8 
•67   +-07 

74       'oo 

—  OB'OOO2 

35-81       -oo 
•8  1    +-02 

•82  +-03 

•86       -oo 
+  o"-ooo6 

41-36       oo 
•67   --06 
•93        oo 
4-o"-oo7i 

7-65       'oo 
8-41    --19 
8-80   —-09 
8-98       -oo 

+  O"'0l62 

36-46       -oc 

•78  -  25 
•67  --09 

•6  1       -oc 
+  o"oo  1  8 

3 

2 

3 
3 
6 

4 

4 

2 

3 

6 
4 

2 

3 

4 
3 
3 

5 

3 
3 
3 
3 

6 
5 

2 

3 

5 

2 

6 

4 
3 
3 
3 

4 
3 

2 

5 

14-1 
48-1 

75'4 
78-4 

93'9 

13-1 

49-0 
70-9 
94-6 

ii-o 
45-0 
74-6 
92-8 

14-1 

49'9 
76-8 

95'' 

13  i 
50-6 

74'4 
94-1 

9-I 

43-8 
78-0 
87-0 

15-0 
46-0 
95-0 

i  ri 

47'2 
77-1 
93-6 

12-0 

45'3 
79-2 
95-1 

2O'I          O'O 
19-6    +I'4 
Z2'5     -07 

21-3    fo-6 

22'3          O'O 

+  o"-o*8 

37       o-o 
i-i   +2-5 
2-6  +0-9 
3-5       o-o 

~0"-002 

29-8       o'o 

28-9    +I'2 

29-8  +0-6 
30-5       o-o 
+  o''-oo9 

44-3       o-o 

44-0  +07 

45-8   -0-8 
45-2       o-o 
+o"-ou 

43-4       o-o 

42-5     +2M 

45-8   -0-3 

46'!          O'O 

+  o"-033 

50-4      o-o 
52-3   -0-8 

52-3     +0-2 

52-8       o-o 
+  o"'o3i 

15-3       o-o 

14-0  +1-4 

15-4       o-o 
+  o"-oo  i 

59-7       o-o 
62-2   +  Q-.J 

637  +'•> 

66-1       o-c 
+  o"-o77 

52-1       o-o 
53-0  +0-5 

52'4  +  2'5 
55-5       o-c 

+  o  -041 

3 

2 

3 
1 

3 

3 

2 

3 

6 

3 

2 

3 

4 
3 
3 
5 

4 
3 
3 
3 

5 

4 

2 

3 

5 
6 

4 

5 
3 
3 

4 
4 

2 

5 

Christiania.... 
HelsingfoK  ... 
Greenwich  .... 

Groombr.  813 
Uadcliffe  

Greenwich  

Groombr.  802. 
Radcliffe  
Harvard..-.  
Bonn  

4"    9'" 
39°  58' 

Groombridge  803.. 
41'  lo1" 
40°  13' 

Groombridge  804.. 
4''  iom 
48°    7' 

jroombridge  806.. 
4b  i  im 
29°  28' 

Groombridge  807.. 
4''  i6m 

12°  37' 

Piazzi  IV    22 

Greenwich.... 

Groombr.  803. 
Radcliffe  
Bonn 

Greenwich  — 

Groombr.  814 
Radcliffe  

4h    I2m 

48"  27' 

Groombridge  815.. 
41'   15™ 

23°   17' 

Groombridge  816.. 
'4h  '3m 
39°    '4' 

5jPersei  d 

Greenwich  .... 

Groombr.  804. 
Radclifff 

Bonn  

Greenwicli  .... 

Groombr.  815 
Eadcliffe  

Bonn 

Greenwich  .... 

Groombr.  806. 
Radcliffe  

Christiania.... 
Greenwich  

Groombr.  816 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groornbr.  807. 
Radcliffe  

Harvard       ... 

Greenwich  
Groombr.  817 

R'.rlplitfp 

4''  13" 
43°  45' 

Groombridge  818.. 
4U  i6m 
18°  35' 

Groombridge  8  1  9. 
4"  I4m 
38°   1  8' 

Groombridge  820. 

4h    20m 

11°  14' 

Kasau  

Greenwich.... 

Groombr.  808. 
Radcliffe  

Greenwich  
Groombr.  818 

Parloliffa 

4h  12™ 
29°  3'' 

Pensci  b- 

Helsingfors  ... 
Greenwich  .... 

Groombr.  809. 
Radcliffe  
Harvard  

Greenwich  
Groombr.  8ic 

4h  i  l1" 
39°  20' 

Groombridge  810.. 
4h  I4m 
18°  28' 

Harvard  

Greenwich... 

Groombr.  820 
Radcliffe  
K  isuu  

Greenwich  .  .  . 
(rr-'ombr.  810 

KftrlMiflTp 

Greenwich  ... 

Greenwich... 

Groombridge  805  is  left  blank.     See  Catalogue. 
Groombridge  8  1  1  is  left  blank.     See  Catalogue 
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Star's  Name,       . 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A 

X    P. 

I). 

Epoch 
of 
Obs. 
1800. 

"S*! 

rS             P 

O  •+->  on 

CJ     P^Xn 
GO   rg 

«! 

Residuals 
C—  0. 

No.  of  Observations. 

Epocl 
of 
Obs. 
1800. 

1^ 

Residuals 
C—  O. 


No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

< 

^3  '"C  O 
C3    3.    O\ 
0  £00 

Residuals 
C-0. 

X 

o 
'•+J 

CJ 

i 

o 

o 

o 

Epoch 
of 
Obs. 
1800. 

p 

Residuals 
C-0. 

•J. 

c 
o 

ed 

u 

5 

c 

>-. 

5 
8 

5 
5 

3 
4 
3 
5 

5 
5 

2 

7 

3 

4 

2 

5 

4 
3 
6 

6 

4 
6 

6 

5 
4 

4 
4 

2 

3 

3 

5 

2 

6 

6 
4 

2 

7 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  821. 
4"  15™ 
38°    19' 

Piazzi  IV  44 

Groombr.  821 
Radcliffe  

i  ri 
44-  1 
72-1 
92-6 

13-1 

447 

720 
92-1 

13-0 
46-7 
71-0 
92-1 

I  I'O 

80-4 
92-5 

14-1 

47-0 

73-6 
94-6 

10'  I 

44'4 

74'5 

14-1 
487 
94'4 

15-0 
47-2 
94-o 

i  n 

47'4 
75-0- 

947 

i  PI 

45'4 
71-0 

94'5 

R                        S 

46-93        -oc 

•96     —  -12 

•84     —  -OS 

•70       'oc 

—  O8'OO28 

1  1  -45       -oc 
•54       -oo 

73    -''2 

•66       -oo 

+  08'O027 

30-94       -oo 

31-04  --07 

31-32   -'34 
31-00       -oo 

+  os-ooo8 

56-27           -QO 

•43    --io 
•46  --08 
•40       -oo 
-f  o8  oo  1  6 

15-45       -oo 

•6l     —'12 

•49     +-02 

•54       -oo 

+  O8  00  I  I 
50-99          'OO 

51-03  --03 

51-13     —'12 
jl'02           -OO 

58-30       -oo 

•50     —'02 

•71       -oo 

45-38       -co 

•75  -'17 
•87       -oo 

24-09       -oo 
•25   —-07 

•22     +-03 

-30       -oo 

ji-73       -oo 
73   +-09 

•85  +-04 

•95       -oo 

+  0a'0026 

5 
3 
7 
3 

5 
3 
4 
4 

3 

2 

3 

6 
4 
3 
4i 

3 

2 
2 

6 

6 
4 

2 

3 

3 
3 

7 

5 
5 

5 
3 

Si 

4 

5 

2 

3 

1  I'l 

44'3 
72-1 
92-6 

I3'I 

;45'° 
72-0 
92-1 

13-0 
'46-5 
.71-0 
192-1 

I  I  0 

44'5 

80-4 

92-4 

14-1 

45'5 
73-6 
948 

lO'I 

43'3 
74'5 
93'9 

45-0 
94'3 

15-0 
45-0 
92-1 

i  ri 

44'4 
75-0 
93-8 

i  n 

437 
71-0 

94'5 

16-3       o-o 
16-4  +0-1 
16-5   +0-1 
16-7       o-o 

34'5       o'o 

35-4  +I-I 

38-5    -0-3 
39-4       o-o 
+o"-o62 

38-8       o-o 
40-6    —0-4 

39-9     +1-2 

42-0       o-o 

46-8       o-o 

47'4  +°'3 
49-8   —  ro 
49-2       o-o 
-l-o"-O30 

26-9       o-o 
25-6  +1-1 
26-5       o-o 
26-4       o-o 
—  o"'oo6 

31-9       o-o 
33-1    +0-1 
33-8   +07 

35'3  (/      O'O 

58-6       o-o 
6o-6   —0-3 

63-0          O'O 

30-5       o-o 

33-0  -0-3 

36-1       o'o 

13-5       0-0 
'3'9   -4-cri 
I2'8   +r6 
14-7       o-o 
+  o"-oi5 

57-4       o-o 
;8'o       O'o 

57'S   +1'0 
59-0       o-o 
+o"-oi9 

5 
4 
7 
3 

5 
3 
4 
4 

2 
2 
2 
3 

6 

4 
3 

5 

3 

4 

2 

6 

6 
3 

2 

3 

3 
3 
6 

5 
4 
8 

6 
3 
3 
6 

4 
3 

2 

3 

Groombridgo  831. 
4h  23'" 
13°   15' 

Groombridgo  832. 
4h  24™ 
13°   1  6' 

Piazzi  IV   67 

Groombr.  831 
Radcliffe 

12'O 

45  -o 

72'5 
93'8 

I2'O 

45  -o 
72-5 
93-8 

I  I'O 

43'9 
74-6 

;95'2 

14-1 
48-3 
73-6 
94-8 

13-0 
48-0 
947 

i  ro 
46-4 
95-7 

46-6 
85-7 

13-1 

47  -o 
70-9 

94'9 

IO'O 

46-6 

72-0 

93'5 

lO'I 

47-8 
71-0 
93-6 

s             s 
42-34       -oc 
42-82   --33 
43-28   --67 
42-71       -oc 

21-06       -oc 

•45  --07 
•98  --32 

•87       -oc 

2-27       -oc 
•31    —  -oi 
•16   +-i6 
-33       -oc 
-f  O8'ooo7 

43-15       -oo 
•63    --28 
•61    —-II 
•62       -oo 

19-39       'oo 
•73   --09 
•94       -oo 

9-99       -oo 
10-23   —-19 
10-13       "oo 
+O8iooi7 

19-17       -oo 
•17    --03 
•io       -oo 

50-75        -oo 

'73    -'05 
76   --14 
•56       -oo 

37-20       -oo 
•20   —  -01 
•oo  -4-'i8 
•17       -oo 

1.0-47       -oo 
•54  --06 

'6  1     —'12 

•50       -oo 
-f-os-ooo4 

4 
3 
5 
5 

3 

3 
3 
5 

5 
3 

2 

5 

3 

8 

2 

5 
4 

2 

6 

6 
3 

5 

6 

5 

4 

4 
4 

2 

3 

3 

5 

2 

6 

6 
6 

2 

5 

49-3 
72-5 
93-8 

I2'0 
49'I 

93'8 

1  I'O 

47> 
74-6 

94'3 

14-1 

47'' 
73'6 
94-8 

13-0 
44'4 

i  ro 
447 
95'5 

9-i 

43'4 
86-1 

13-1 
467 
70-9 
94'9 

I  O'O 

43-6 
72-0 
93'5 

IO'I 

44'5 
71-0 

93'4 

26-1       o-c 
24-9  +0-3 
26-0   —  r^ 
24-1       o-c 

—  O""O24 

43-2   +i-c 
45-2       o-c 

1477   -''9 
46-3  ^     o-c 

'29-7       o-c 

29-4  +0-3 

28-1   +r6 
29-7       o-c 
o"-ooo 

28-6       o-o 

29-5      —  O'2 

32-8    -2-8 
30-5       o-o 

18-8       o-o 
20-5       o'o 
23*6       o'o 
-f-o  -059 

8-8       o-o 
9-8   -0-7 
97       o-o 

+  0  'Oil 

45-6       o-o 
44-6   +ri 
45-9       o-o 

10-7       o-o 
IO-8   +  1-5 
13-8   -0-4 
14-5       o-o 
+  o'-046 

0-9       o-o 
3-3       o-o 
4-8   +0-3 
6-6       o-o 
+  o"-o68 

18-4       o'o 
17-8  +0-4 
18-3   —0-2 
1  8-0       o-o 

Harvard  .  .  .  .  .  . 

Greenwich  

Groombr.  822 
Radcliffe  

Greenwich.  ... 

Groombr.  832 
Radcliffe  

4h  i6m 
39°   24' 

Groombridge  823.. 
41'  i6"> 
39°  24' 

Piazzi  IV.  46  

4"  1  5". 

47°  49' 

Groombridge  825.. 
4h  igm 
19°  54' 

Groombridgo  826.. 
4h  i6m 
48°   3'' 

Sroombridge  827.. 
4h   i9m 
19°  39' 

Groombridge  828.. 

4h    20m 

17°  42' 

Groombridge  829.. 
4h  ig111 
24°     6' 

Groombridge  830.. 
4h  i8m 
38°   14' 

Greenwich  

Groombr.  823 
Radcliffe  

Kasan  

Greenwich  .  .  . 

Groombr.  833 
Radcliffe 

Harvard  

4h  22™ 

22°    36' 

Groombridge  834. 

4h    22m 

19°  S3' 

Groombridge  835. 
4"  H" 
,6°     5' 

Groombridge  836.. 
4h  25m 
1  8°  20' 

i  Camelopardi  
4h  23™ 
36°   19' 

Groombridge  838.. 
4h  24m 
39°  n' 

Bradley  616  

Greenwich  

Groombr.  824 
Radcliffe  

Christianiii.... 
Greenwich  .... 

Groombr.  834 
Radcliffe 

Bonn  ... 

Greenwich  .... 

Groombr.  825 
Radcliffe  . 

Christiania  
Greenwich  

Groombr.  835 
Radclitfe  

Christiania.... 
Greenwich  

Groombr.  826, 
Radcliffe  ' 
Bonn  

Greenwich  

Groombr.  836 
Radcliffe  
Greenwich  

Groombr.  837 
Radcliffe.  
Greenwich  

Groombr.  838 
Radeliffe  
Harvard  

Greenwich  

Groombr.  827 
Radcliffe  
Greenwich  

Groombr.  828 
Radcliffe  

Greenwich  

Groombr.  829 
Radcliffe 

Greenwich  

Groombr.  839 
Radcliffe  

Christiania  
Greenwich  

Groombr.  830 
Radcliffe  

41'  25'" 
47°   12' 

57  Persei  in 

Bonn  

Greenwich  
Groombr.  840 

Rnrlr-liffe 

4h  25m 
47°   io' 

Harvard  

Greenwich  

Greenwich.... 
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Star's  Name, 
and  Approximate 
K,  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

I). 

Star's  Name, 
aud  Approximate 
R.  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

1!.  A. 

N.  P. 

1). 

Epoch 
of 
Obs. 
:8oo. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

5e 

Residuals 
C-O. 

No.  of  Observations. 

Epocli 
of 
Obs. 
1  800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Is 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groonibridge  841.. 
4''  28"' 

23°      «' 

i  '.roombridge  842.. 
4b  26m 

39°   '3' 

(•roombridge  843.. 
4h  26m 
40°     6' 

Piazzi  IV.  107  
4h  26™ 
47°     8' 

Groombridge  845.. 
4b  30'° 
20°   17' 

Groombridge  846.. 
41'  3im 

22°    55' 

Groombridge  847.. 
4b  29m 
33°  35' 

1'iazzi  IV.  1  12  
4'.  34". 
14°   15' 

Groombridge  849.. 
4b  29™ 
49°     8' 

5  8  Persei  • 

Groombr.  841 
Radcliffe  

14-1 
46-4 
73-6 

94'° 

13-1 

47-8 
72-0 
94-9 

I2'0 

44'7 
77-1 

95-0 

io-i 
46-0 

95-0 

II-O 

46-5 

73-6 
95-2 

14-1 

47'9 
73-8 
94-2 

15-0 
48-9 
71-6 
95-6 

i  ri 
46-7 
94-1 

13-0 
50-8 
71-9 
94'9 

8-1 

45-7 

74-4 
90-7 

s              s 

2-25       -oo 

•56    --|3 

•67     —-09 

•69       -oo 
+o'-oo55 

13-91       -oo 

•95  --06 
•96  —-08 

•87       -oo 
25-65       -oo 

•71  --04 
•76  --07 

70       -oo 
4-  o"-ooo6 

1973       -oo 

'79     --02 

•86   --06 
•83       -oo 

-f-O8-OOI2 

45-02       -oo 
•28  --05 
•32  +-07 

•52       -oo 
+o8-oo6o 

6-59       -oo 

7-00  --31 

6-65  +-12 
6-83       -oo 

52-87       -oo 
53-03  —-06 
52-70  +-32 

53-08       -oo 

1-64          'GO 

2  "09   —  -16 
2-30       -oo 
+o"-oo8o 

2-64       -oo 
•63   —  -02 
79   --20 
•56       -oo 
-o'-ooio 

4-31       -oo 
•16   +-08 

•09  +-09 
•  1  5       -oo 

, 

2 

6 

4 

S 

3 

5 
3 

2 

3 

2 

3 
3 
3 

4 

2 
2 

5 

5 
3 

3 
8 

4 

2 
2 

5 

6 

"i 

4 

2 

3 

5 

5 

2 

3 

L 

44-3 

73-6 
93-5 

13-1 

447 
72-0 

94^ 

I2'O 
43-0 
77'I 
95-0 

45-0 

7''4 
95-0 

i  ro 

44'4 
73-6 

95-3 

14-1 

+5-3 
75-0 

94'5 

15-0 

71-6 
95-5 

1  1-1 
45'5 

13-0 
48-8 
71-9 
94'9 

8-1 
44-0 

74'4 
90-7 

25-1       o-o 

25-8     —0-2 

24-5   +1-6 
26-5       o-o 
+  o"-oi8 

40-9       o'o 
40-8   +1-4 
42-2   +1-1 
44-2       o-o 

28-0       o'o 
29-5   -ro 
29-0       o-o 
29-3       o-o 

41-3       o-o 
43-2   -0-4 

457   -i'9 
44-8       o-o 

+  o"-04  1 
19-3       o-o 

187  +07 
21-9  -2-4 

19-6      o-o 

27-6       o'o 
27-6   -o-i 

27-3       o-o 
—  o"-oo4 

6-0       o-o 

5-4  +°'8 

8-1    -1-8 
6-4       o-o 

26-9       o-o 

31-9     -0-2 

38-3       o-o 
+  o"-i39 

6l'2          O'O 

60-2  +0-4 

62-7  -2-4 

59-9       o-o 
—  o"-oi6 

42-0       o-o 

41-1  +1-3 

43-4  -0-6 
43-0       o'o 

-f  O"'OI2 

5 
3 

2 

7 
/ 

4 

6 

3 

5 
4 

2 

3 

2 

4 
3 

3 

4 
3 

2 

5 

5 
4 
3 
8 

4 
3 

2 

5 

10 

2 

3 

2 

3 

5 
4 

2 

3 

Groombridge  85  I.. 
4h  30™ 
48°     6' 

2  Camelopardi  .... 
4b  3im 
36°  44 

3  Camelopardi  .... 
4h  3im 
37°     8' 

Groombridge  854.. 

4h  33m 
20°  23' 

Groombridge  8  5  5.. 

37°  44' 

Groombridge  856.. 

4h  39m 
8°   59' 

Groombridge  857.. 
4h  31™ 

47°  58' 

Groombridge  8  5  8.. 

4h  35m 
22°  58' 

Piazzi  IV.  134  

4"  32™ 

49°  *S' 

Groombridge  860.. 
4h  33m 

4'°  54' 

Groombr.  851. 
Radcliffe  

12-0 
48-0 
75-0 

93-1 

8-4 

477 
78-1 
85-4 

9-1 

47'4 
73-0 
69-1 

1  1  -i 
50-0 
73-6 

13-2 
51-6 
78-1 
95-0 

7-0 
48-5 
94'3 

I2'0 
51-0 

75-5 

'I'* 
5I-6 

76-I 

937 

13-0 
49-1 
71-9 
91-3 

12*2 

JO-O 
75-0 

937 

8                 8 

24-86       -oo 

25-|9     --09 
25-32     -'OS 

25-39       -oo 
+  o"-oo65 

H'37       -oo 
14-91    --17 
15-02       -oo 
15-08       -oo 

14-97       -oo 
•98   —  -oi 
•98       -oo 
•98       -oo 

+  OB'OOO2 

4577       -oo 
•89  --io 
•81    —-oi 
•8  1       -oo 
+o"-ooo5 

28-65       '°° 

•64    +'02 
•65     +-02 

•68       -oo 

46-98       -oo 
47-17       -oo 

+  O8'OO22 

11-56       -oo 

•45     +  '°6 

•37   +-io 
•46       -oo 

—  O8'OOI2 

3-83       -oo 

•94    -'l6 

•88   --13 

•74       -oo 

—  O"'OOI  I 

36-07       -oo 

35-91  --04 

35-84  --'° 
35-63       -oo 

11-47       -oo 

•65       -oo 
•84  —-08 
•85       -oo 
-f-o"-oo47 

5 
3 

2 

3 

6 

3 

2 

5 

6 

3 

2 
2 

3 
3 

2 

7 

2 

3 

2 

3 
5 

2 

8 

5 
3 

2 

3 

2 

3 
6 

5 

2 
2 

4 

4 
3 

2 

6 

I2'O 

48-1 

75-0 

93-' 

8-4 

47'' 
78-1 
85-9 

9-1 
46-3 

73-0 
69-1 

1  11 
45-8 
73-6 
94-1 

•  }•* 

49'4 
78-1 
95-0 

7-0 
45-8 
92-8 

I2'O 
47-3 
75-5 
93-6 

Jt-6 
76-1 
93-9 

13-0 
44-8 
71-9 
91-3 

12-2 

75-0 
96-3 

13-3       o'-'o 
14-1   +0-6 
15-0  +07 
16-4       o-o 

33-2       o-o 

36-3  +0-5 

37-6     +2-1 

40-4       o-o 
24-8       o-o 

25-3     +0-2 
25-5     +0-5 

25-9       o-o 
+  o"-oi8 

ii-o       o-o 
u-i    +0-5 
12-4  -0-4 
12-3       o-o 
+  o"-oi6 

2'6         O'O 

ro  +1-3 
1-2   -1-0-8 
1-8       o-o 
—  o"-oio 

29-8       o-o 
28-1   +0-4 
26-9       o-o 

48-3       o-o 
47-9  +1-6 

49'9  +  °'5 
5  1  -o       o-o 
+o"-o33 

45-7       o-o 
45-0  +0-8 
44-4  +1-4 
45-8       o-o 
+  o"-ooi 

42-5       o-o 
437   -0-4 

44"3   ~°"3 

44-4^    o-o 

48-0      o-o 
48-8   +0-1 

49-5     +0-2 

50-3       o-o 

+  0"'028 

5 

5 

2 

3 

6 

5 

2 

5 

6 
4 

2 

2 

3 

4 

2 

7 

2 

3 

2 

3 

7 
5 
35 

5 

4 

2 

3 

2 

4 
6 

5 
3 

2 

4 

4 
4 

2 

3 

Christiania  
Greenwich  

Groombr.  842 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  852. 
Radcliffe 

Harvard  
Greenwich  — 

Groombr.  853 
Radcliffo  

Greenwich  

Groombr.  843 
Radcliffe  
Bonn  

Harvard  

Greenwich  

Groombr.  844 
Radcliffe...  . 

Greenwich.... 

Groombr.  854. 
Radcliffe 

Bonn  

Christiania.... 
Greenwich  — 

Groombr.  855. 
Radcliffe  
Harvard  .  .  . 

Greenwich.... 

Groombr.  845. 
Radcliffe  
Christiania.... 
Greenwich  

Groombr.  846. 
Radcliffe  

Greenwich  

Groombr.  856. 
Radcliffe...  . 

Christi-mia.  ... 
Greenwich  

Groombr.  847 
Radcliffe  

Greenwich  .... 

Groombr.  857. 
Radcliffe 

Helsingfors.... 
Greenwich  

Groombr.  848. 
Radcliffe 

Bonn  

Greenwich.  .  . 

Groombr.  858 
Radcliffe  

Christiauia  ... 
Greenwich  .  .  . 

Groombr.  859 
Radcliffe  
Bonn  . 

Greenwich  — 

Groombr.  849. 
Radcliffe  .  . 

Bonn  

Greenwich  .... 

Groombr.  850. 
Radcliffe  

Greenwich.... 

Groombr.  860 
Radcliffe  
Bonn 

4h  29m 
48°  57' 

Bonn.. 

Greenwich  

Greenwich  .  .  . 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P. 

D. 

Epoth 
of 
Oba. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•S-srl 

,»  .3°° 

iJo 

ra"10-' 
fc 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

"9* 
»rf«J 

"S-o  o 
|P 

CC  *rt 

5 

Residuals 
C—  0. 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

+ 

Seconds  ol 
Adopted 
N.  P.D.I  8go-o. 

'fi 

%d 
3  I 

a'~ 

No.  <>f  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  86  1. 
4h  38m 
14°  28' 

Groombridge  862. 

4h    jjm 

40°     17' 

Piazzi  IV.  136  
4h  36m 
19°  40' 

Groombridge  864.. 

4h  33m 
48°     4' 

Groombridge  865.. 
4u  3/m 

'9°  43' 

Groombridge  866.. 

4b34m 
40°  14' 

59  Persei  

Groombr.  86  1 
Eadcliffe  

iri 

467 
76-3 
95'3 

lO'I 

477 
76-1 
96-4 

I  I'O 

45'i 
94-0 

I2'0 
48-0 
8I7 
93-6 

I  I'l 

48-8 
94-0 

lO'I 

47  '4 
7  5  "i 
95-6 

I  I  '2 
46-8 
72-5 
94'I 

I4-I 

46-4 
93'2 

i3'i 

44'8 
72-1 

94'9 

ii'i 

45-0 

73'6 
97-0 

s             s 
IO'22          -OO 

11-68    --54 

12-12     —'22 

12-39       'oo 
+  os-0258 

49-51       -oo 

'33   +'°9 
•38   --oi 

'33       '0° 

—  OB'OO2I 

32-27       -oo 

•38     —  -11 

•26       -oo 

—  O8-OOOI 

45-16       -oo 
46-98   —'05 
48-62   —-04 
49-17       -oo 
+os'049i 

19-66       'oo 
•43       -oo 
•15       -oo 
—  O8'oo6z 

59-96       -oo 
60-03   —  '06 
59-93   +-04 
59-97       o-o 

+  08'OO01 

5-99       -oo 

6"O2     +  'O2 
6-19     —  -12 

6-09       -oo 

+  OS'OOI2 

17-59          '°° 
•84     --I3 

•89       -oo 
+  o"-oo38 

19-06       -oo 
18-79  +-I9 
18-76  +-15 
18-86       -oo 

—  OS"OO24 

49-24       -oo 
•44   --17 
•53   --23 
•32       -oo 
+  os-ooo9 

6 
5 

12 

5 

2 

3 

2 

4 
4 

sl 

5 

6 
5 

i 

3 
8 

6 

5 

2 

6 

13 

8 

2 

3 

5 
3 
6 

5 
3 

2 

3 

6 

4 

2 

2 

II'I 

47-0 
76-3 
95'3 

IO'I 

49-6 

76-1 

96-4 

I  I-O 

47'9 
927 

12-0 

45'7 
817 

93'6 

i  ri 
48-5 
93-8 

IO'I 

45-0 
75-1 
9S'5 

I  1-2 

44'0 
72-5 
94-1 

H-I 

47-1 
92-2 

13-1 

47'3 
72-1 

94'9 

i  ri 

44'  3 
73-6 
97-0 

35'9       °'/0 
41-1  +0-5 

47-1    -i-o 
49-1       o-o 
+  o"-i57 

35-1       o-o 
36-4   +0-4 
37-1    +07 
38-6       o-o 

+  o"-Q4o 

32-4       o-o 
31-3   +0-8 
31-8       oo 
—  o"-oo8 

31-0       o-o 

43'7   +'•' 
59-3   +0-2 
64-4       o'o 
+  o"'409 

42-0       o-o 
42-3   -i-o 
40-1       o-o 

—  o"'023 
I2'2          O'O 

13-9   —0-8 
15-1    —  I-I 
14-6       o-o 

+  0"'028 

397       o-c 

39'4  +i'7 
42-6  —0-3 
43-3       o-o 

+  o"-043 

20'4          O'O 

20-4  -1-0-5 
21-5       o-o 
+  o"-oi4 

4-9       o-o 
4-4   +  i-o 
5'9   -o'l 

6'2          O-O 

+  o"-oi6 

36-0       o-o 
34-9   +0-8 
36-2   —0-8 
35-1       o-o 
—  o"-oi  i 

6 
5 

12 

5 

2 

4 

2 

3 

4 

5 
8 

5 

6 

5 

i 

6 
8 

6 

5 

2 

6 

'3 

4 

2 

3 

5 
4 

10 

5 
5 

2 

3 

6 
4 

2 
2 

4  Camelopardi  
41.38"' 
33°  26' 

Groombridge  872.. 
4h  39m 
36°  53' 

Groombridge  873.. 
4b  39m 

37°    4' 

Groombridge  874.. 

4h39m 
48'  53' 

Groombridge  875.. 

4h39m 
44°  42' 

Groombridge  876.. 
4h  42° 
21°  58' 

Oroombridge  877.. 
41  40m 
33°  37' 

Piazzi  IV.  170  .... 

4h  4im 
26°  40' 

Groombridge  879.. 
4''  4im 
33°  39' 

9  Camelopardi  ...a 

4"  43m 
23°  50' 

Groombr.  871. 
Radcliffe  
Greenwich  

Groombr.  872 
Radcliffe 

II-3 

47'5 
68-9 

130 
47'I 

777 
9I-I 

I3'0 

497 
79-6 

93'9 

12'0 
46-2 
73-0 

94'4 

IO'I 

44-8 
78-1 
90-0 

i  i-i 

45'3 
74-6 
92-6 

13-1 

48-0 
70-1 
947 

9-1 
45-8 
78-2 
93'9 

13-1 
45-2 
70-6 
94'4 

7-0 
44'3 
93'3 

s            s 
50'J2           '00 

•24   4--04 

'39       '°° 
+o8-oo47 

5-61       -oo 

•47  +-14 

•60    +'OI 

•6  1       -oo 

O8'OOOO 

19-19       'oo 

•38  --07 
•28  +-13 

•45       -oo 

+  O8-0032 

22-40       'oo 

'57    -'10 

•57  --03 

•59       -oo 

+  08'0023 

54-27       -oo 
•40   —-09 

•45  --09 

•37       -oo 

+  O8'OOI2 

22-79        '°° 

23-37  --25 

23-51      —'10 

23-59       '°° 
+  o8'0098 

47-78       -oo 

•58  +-07 

•48   +-08 
•46       'oo 
—  os'oo39 

47-11       'oo 

•44  --05 

'47   +'17 
•76       -oo 
+  o"-oo78 

39-63       -oo 

•65     4-  -02 

•66   -f  '04 
73       -0° 

-j-Os'OOI2 
7  'I  2           'OO 

7-09  --05 

6-94       -co 

—  OS'OO2I 

5 

7 

2 

3 

5 
3 

3 
3 
4 
3 

4 
5 
3 
3 

6 

3 

2 

3 

6 

4 

2 

7 

2 

3 

2 

5 

6 
4 

2 

7 

3 
4 

2 

7 

4 

6 

3' 

I  1-2 

42  8 
68-9 

13-0 

46-0 

77'7 
9ri 

13-0 
44-8 
79-6 

94'9 

I2'O 
48-1 
73'0 

94'4 

io-  1 
46-8 
78-1 
90x3 

i  ri 

47'J 
74-6 

93'3 

13-1 

48-4 
70-1 
94-6 

9-1 
44-1 
78-2 
92-8 

13-1 

477 
70-6 

94'5 

7-2 
47-1 
93'5 

8-9       o'o 
14-4   -i-o 
17-2       o-o 
+  o"-i44 

43-9     °'° 

467   —o-i 

49-6  -0-3 

50-4       o-o 
+  o"-o83 

38-6   4-2-9 
417       o-o 
42-4   -0-5 
42-0       o-o 
-fo"'Oo6* 

43'9       °'° 
44-5   +0-4 

47'°   -i'3 
46-2       o-o 

+  0"'028 

31-0       o'o 
32-5    -0-3 

33'5   -°'3 
33-6       o'o 

+  o"'032 

0-3       o-o 

17  +0-4 

3-2   +0-4 
4-6       o-o 

+  0"'O52 

22'3          O'O 
21'4     +I'4 

21-9   +rz 
23-5       o-o 
+  o"-oi5 

53-2       o-o 

55-5  -f-I-l 

62-6   -2-8 
61-3       o-o 
+  o"-o97 

47-0       o-o 

463  +0-9 

46-8   +0-6 

477       o-o 
+  o"-oo9 

43-8          O'O 

42-8   +0-5 
42-9       o-o 
—  o"'oio 

12 

4 
8 

2 

4 
5 
3 

3 
4 
4 

2 

4 

5 
3 
3 

6 
4 

2 

3 

6 
5 

2 

7 

2 

3 

2 

5 

5 
4 

2 

6 
6 

2 

7 

9 
H 
46 

Kasan  .  . 

Greenwich.... 

Groombr.  862 
Eadcliffe 

Harvard  
Greenwich  — 

Groombr.  873. 
Radcliffe  
H  arvard  

Bonn  

Greenwich  — 

Groombr.  863. 
Radcliffe  
Greenwich  

Groombr.  864. 
Radcliffe  

Greenwich  

Groombr.  874. 
Radcliffe.... 

Bonn  

Bonn  

Greenwich  

Groombr.  865. 
Radcliffe 

Greenwicii  

Groombr.  875. 
Radcliffe 

Bonn  

Greenwich.  ... 

Groombr.  866. 
Radcliffe  

Greenwich  — 

Groombr.  876. 
Radcliffe  

Bonn  

Christiania.  .  .  . 
Greenwich  

| 

Groombr.  877. 
Radcliffe  

Greenwich.... 

Groombr.  867. 
Radcliffe 

4h35m 
.46°  50' 

Groombridge  868.. 
4h38m 
19°  15' 

Groombridge  869.. 

^h  jgm 

37°  5*' 

Groombridge  870.. 
4b39m 

22°       l' 

Helsingf  ors  .  .  . 
Greenwich  ... 

Groombr.  878. 
Radcliffe  

Greenwich  — 

Groombr.  868. 
Radcliffe 

Greenwich  

Groombr.  869. 
Radcliffe  

Helsingf  ors  ... 
Greenwich  

Groombr.  879. 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  880. 
Radcliffe  

Greenwich  

Groombr.  870. 
Radcliffe  

Christian  ia  — 
Greenwich  .... 

Greenwich  
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Slur's  Name, 

and  Approximate 

R.  A.  and  X.  P.  D. 

1890-0. 


Groombridge  88 1 
4h  42'" 
33    45' 


Piazzi  IV.  184.... 

4"  42'; 
4.1"   26 


Authority. 


Groom br.  881 

Radcliffe 

Ilelsingfors  ... 
Greenwich 


Groombr.  882 

Radcliffe 

Bonn 

<  ir>  vnwich 


Groombridge  88  v 

4"  43m 
37     25' 


Groouibr.  883 

lladcliffe 

Harvard... 


13-0 

47-2 

74' ' 
Greenwich —   94-9 


R.  A. 


E])och 

of 

Obs. 
1800. 


13-1 
49-1 
Jl-1 
94-0 


I2'O 
48-9 
76-l 


GroomlirMge  884..  Groombr.  884 

4b  43'"         JRadclitfe 

44°    19'          I  Bonn  

Greenwich . . 


GroonibridgH  885 


4"  44" 


10-1 
47-6 
83-4 

9'-3 


=  0 

II 


Adopted 
P.M. 


56-71        'oo 
•66       -oo 

•44     +-20 

•6  1        -oo 

—  O"'0012 

13-34     -° 

•40  —  -16 
25  --09 
•13  -oo 

—  O8'O029 

31-64       -oo 

•69  --03 
•70  --03 

•68       -oo 


N.  P  D. 


Epoch 
of 

Obs. 
1800. 


35-15  -oo 

36-57  --03 

37-85  +-oi 

38-15  -oo 


•oo 


Groombr.  885    13-0  27-93       •< 

Radcliffe 46-7       -99    — -10 

Harvard 74-1       -96   —MI 

Greenwich 95-7       '82       -oo 

—  o"-ooi3 


Piazzi  IV".  191 Groombr.  886 

4h  48™  Kadcliffe 

15"    54'  Greenwich.... 


Groombridge  887..  Groombr.  887 
h       m  Radcliffe  ...... 


4 
44° 


44 
14' 


Bonn 

Greenwich  . 


Groombridge  888..  Groorabr.  888 

4h  47m  Radeliffe 

21°     3'  Christiania 

Greenwich 


Groombridge  889..  Gruombr.  889 
4h  45m  Radcliffe... 

47°   36'  Bonn 

Greenwich.... 


Piazzi  IV.  204 Grpombr.  890 

4h  50m  Radcliffe.... 

1 6°  24'  Greenwich.... 


i  i-o 

46-4 
937 


5  o'o 
82-6 

93'9 


13-1 
50-1 

77-1 
94-2 


12-0 

47-0 
83-6 
85-0 


i  i-i 

45-0 
94-9 


22-75       ' 
22-98   —'07 
23-13       -oo 


18-46  - 
•72  -'05 
•86  —-03 
•89  -oo 


12-98 
13-08 
13-14 
12-91 


•oo 
-•'3 

—  '22 

•oo 


1*62  -oo 

•67  --06 

•49  +'10 

•59  -oo 


30-49       -oo 

•83  --17 

•94       -oo 


13-1 

44-1 
71-1 
93-4 


12-0 

43'3 
76-1 
86-9 


3  13-0 

2  48-8 

2  74-1 

3  ,94'9 


SO 


Adopted 
P.M. 


49-1  o'c 
52-0  -o-; 
53'5  +  °-; 
557  ox 
+o"-o82 

55 '8      o'o 
•5  -07 

59'4  +0-4 

60-4       oo 

+o"'o6i 

2 '4          O'O 

43'3   +''5 

47-8       o-o 
-f  o"-o66 


6  10-1  135-8  o-o 

7  47  0156-0  +0-6 

3  i!  83-475-6  +1-5 

4    91*3  8r'5  o-o 
|  +o"'563 

I3-OJ42-9  O'Oj 

44-7  431-  -0'*! 


5  i 


74'1 
957 


i  ro 
44-8 
91-4 


437   - 
43-5 
-j-o'  -007 


o-o; 


11-3       o'o 

1O"2     —0-3 

8-3       o-o 
-o"-037 


io-i  43-8  O'o 
46-5  46-6  —0-5 
8z-6  48-0  +0-4 
93-9  49-0  o-o 
+o"-o62 


13-1  52-6 

51-1   52-8 

77-1 
93-2 


I2'0 

447 
83-6 
85-0 


ni 

43-6 
94'9 


53-' 
53-5 


O'O 

+  o'3 
+0-3 
o-o 
+  o"'oi  i 

0-9       o-o 
0-7   -f-o'3 

2'O     —O'9 
I' I          O'O 


2-4       o-o 

1-2     +I 

3-1       o'o 
-f-o"'oo8 


6 

3 
10 


Star's  Name, 

ind  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


K.  A. 


Authority. 


Epoch 
of 

Obs. 
1800. 


Piazzi  IV.  207. 

4"     5  ^ 
,6°     5' 


Groombridge  892, 

4h  47m 
37°   18' 


6  Camelopardi. 

4h  47m 
34°  21' 


Groombridge  894.. 

46°  V 

Groombridge  895.. 
4h  52™ 

Groombridge  896. 
4h  50™ 
21°     o' 

7  Camelopardi.... 
36°  is' 


Groombridge  898.. 
4h  48m 

4°°   '4' 


Piazzi  IV.  218. 
4h  52m 
,6°     3' 


Groombridge  900.. 
4h  54m 
i3*  3'' 


Groombr.  891 

Radcliffe 

Greenwich 


Groombr.  892 

Radcliffe 

Harvard 

Greenwich . 


Groombr.  893 
Radcliffe... 
Helsingfors . . . 
Greenwich . . 


894 


Groombr. 
Radcliffe 

Bonn 

Greenwich 


Groombr.  895 

Kadcliffe 

Easan 

Greenwich  ... 


Groombr.  896 

Radcliffe 

Christiania . . . 
Greenwich.... 


Groombr.  897 

Radcliffe 

Harvard 

Greenwich.. . . 


Groombr.  8 
Radcliffe  . . . 

Bonn 

Greenwich., 


Groombr.  8gc 

Radcliffe 

Greenwich... 


Groombr.  900 

Radcliffe 

Kasan 

Greenwich . . . 


So 


Adopted 
P.  M. 


i  ro 
46-0 
96-2 


13-0 

47-8 

74-9 
85-0 


r 

46-2 

75-0 

93'° 


47-6 
76-6 
86-3 


13-2 
49-6 
72-5 
94-0 


13-1 
44-8 

73-1 
947 


8  B 

47-88  -oo 
(.8-02  —'04 
j.81 1 »  -oo 

+  08'0028 


24-17       - 

•15  +- 

•09  +-07 
•15       -oo 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


45-18  -oo 

'33  -''7 

•17  —'02 

•14  -oo 


57'37       -oo; 

•46  --04 

•57  —  iij 

•48      -oo 

4-  o8-oo  1 5 

23-26       -oo 
•06  +-26 

'37     -'02 

•38       -oo 


14-78  -oo 

15-42  —-08 

15-89  —-06 

16-20  'oo 


28-32 

'35 
-19 
'35 


-oo 

-'OI 
+-16 

-oo 


8-1 

45'4 
757 
68-6 


I2'0    36-53  'CO 

48-6    36-94  -'12 

8ri  36-99  +'07 

93-IJ37M5  -oo 


i  ro 
46-1 
956 


13-2 
48-8 
72-5 
94-1 


38-34       -oo 

•58  --13 

•60       -oo 
-)-o"oo3i 

4-30       -oo 

•36     +'02 

•47  -'03 

•48       'oo 

-4-O'"OOZ2 


i  ro 
44- 1 
96-2 


13-0 
46-9 

74'9 
85-4 


9-1 

43'3 
75-0 
92-9 


44-8 
76-6 
86-3 


13-2 

47'4 
72-5 
94-0 


13-1 

44"4 

73'1 
93-6 


8-3 
44-6 

75'7 
68-6 


I2'0 

47-8 
81-1 
93'i 


i  i-o 

48-4 
95'5 


13-2 
44-1 
72-5 
94- 1 


•3  - 

° 


Adopted     ! 
P.M. 


47-1       o-o 

47-6  +0-3 

49-  1       o'o 

+o"-024 

37-4       o-o 
37-0  +0-5 

377   - 
37-5       o-o 
+o"'ooi 

I0'2          O-O 
I  I  'I          O'O 

10-3  +1-7 

I2'6          O'O 


5-6  o-o 

7-3  -o-i 

8-9  +0-1 

9-5  o-o 


13-0  o'o 

13-9  +0-1 

15-3  -0-6 

15-2  o-o 


12-8       o-o 
15-6   —  o- 

19-5  -I- 

19-3       o-o 
-)-o"'o8o 


30-2 
30-6 
29-8 
29-9 
—  o 

54'0 
59-9 

63-0 
65-0 


O'O 

'•005 

O'O 

+0-4 

O'O 

•136 


59-5  o-o 
61-3  —0-9 
6i'5  o-o 


4''5 
44-5 
44'3 
44'4 

—  O'  •0021 


o-o 


o'o; 


5 

4 


4 
3 

2 

3 


'4 

4 
5 

2 


4 
4 
3 
3 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890-0. 

Authority. 

K.  A. 

N.  P. 

I). 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
0-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

•8-S 

en  ^  CO 

Ifo- 

!•"* 

a 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

N<>.  of  Observations 

Epoch 
of 
Obs. 
1800. 
+ 

0 

•s^a 

tr.    &  00 

|to' 

!•*<»< 

's. 

• 

Jo 

'io 

M 

'rt 

C 

<D 

0 

6 
& 

Adopted 
P.  M. 

Ad  op 
P.  1 

ted 
t 

Adopted 
P.  M. 

Adopted 
P.  M. 

8  Camelopardi  
4h  51™ 

37°     °' 

Groombridge  902.. 
4h  5r 

20°    46' 

Groombridge  903.. 

4h  53m 
20°.  48' 

Groombridge  904.. 
4h  54m 

21°     II' 

10  Camelopardi..  /3 
4h  53m 
29°  43' 

C  Auricea  .  .  . 

Groombr.  901 
Radcliffe  

IO'I 

44'4 
80-  1 

95'3 

13-1 
50-6 

77'3 
927 

13-1 
49-1 

73-6 
92-5 

13-1 

47'5 
74-6 
95-0 

8-4 
47-8 
94-1 

i  i-i 

44-6 
8r6 

94'9 

1  1  -i 

44'9 
8ro 

817 

13-0 
46-4 
74-6 

94'9 

i  ri 
45-8 
74-1 
95-2 

6-8 
47-0 
94'3 

s            s 
0^69        -OO 
•69    —  'O2 
•70   --04 
•65       -oo 
—  os-ooo5 

21-58       -oo 
•51    +-08 
•58  +-oi 
•59       -oo 
+os-oooi 

25-92  +-52 

26-52       'oo 

26-82  —-24 
26-62       -oo 

+  O8-OO23* 

20-62       -oo 

•33   +'i6 
•19  +'i9 
•30       -oo 
—  os-oo39 

38-13       -oo 

•20     —'12 

•03       -oo 

—  O8'OOI2 

44-80       -oo 

•69  +-05 

•69    —  -02 
•64       -oo 
—  o"-ooi9 

48-40       -QC 
•38   —  -01 

"37     --02 

•35       -oo 
—  O8looo7 

5-59       -oo 
6-36   --54 
6-28   —-24 
6-19       'oo 

+os-oo73 

0-39   +-28 
•89   --15 
•71    +-09 
•84       -oo 

+  08'OO20* 

4-51       o-o 
•54   +-oi 
•52       -oo 
—  os-ooo6 

6 

5 

6 

2 

3 

0 

i 

3 

2 

5 
3 

2 
2 

5 

6 
4 
'9 

6 

4 
3 

4 

6 

4 

2 

4 

4 
3 
8 

5 

i 

3 

2 

6 

6 

23 

IO'I 

437 
80-  1 

95'3 

13-1 
49-6 

77'3 
92-4 

13-1 
48-6 

73-6 
92-0 

13-1 
46-6 
74-6 
94-8 

8-1 
46-8 
93'4 

in 

45'1 
8r6 

94'9 

i  ri 

47'i 
8ro 

817 

13-0 

45'4 
74-6 

94'9 

i  ri 

47-1 

74-1 
94-6 

10-6 

44'5 
94'3 

II                          II 

51-4       o-o 
52-5    -0-8 
52-0       o-o 
52-2       o-o 
+  o"-oo9 

49-5       o-o 
497   +07 

49'8  +i'3 
51-4       o-o 

+  0"'024 

30-2  +4-3 

34-8   +0-1 
35-2   -o-i 
35-3       o-o 
+  o"-oii* 

4-5       o-o 
4'  5   +°'4 
37  +i'4 
5-4      o-o 
+  o"-on 

8-9       o-o 

9'9     -0-2 

107       o-o 

+  O"'021 

22'9          O'O 
22'4     +0'2 
21-9     +0-3 
22-O          O  O 

-o"-oii 

46-4       o-o 
45-1   +0-6 
44-4  +0-6 
45-0       o-o 

—  O"'O20 

4-4       o-o 

4'6     —0-2 

4-2   +  0-2 
4-4       oo 
o"-ooo 

50-3       o-o 
50-0   +0-6 
497   +1-1 
51-1       o-o 
+  o''-oio 

24-4       o-o 

24-9  -0-3 

24-8       o-o 
+  o"-oo5 

6 

3 

6 

2 
2 

4 
6 

i 

2 
2 

5 

3 
4 

2 

5 

9 
6 

23 

6 

3 
3 
4 

6 

5 

2 

4 

5 
3 
8 

5 

i 

4 

2 

4 

66 
4 

22 

Piazzi  IV.  254  
4h  58m 
16°   n  ' 

8  Aurigse  £ 

Groombr.  911 
Radcliffe 

I  O'O 

46-8 
94-5 

8-1 

45'i 
94-2 

9-8 

47'5 
73-6 
967 

10-4 

47'5 
70-1 
967 

I2'0 

47'5 
78-4 
92-O 

I2'2 

5O-0 
76-5 
95-1 

I3-0 

47-1 
79-6 
94-1 

13-1 
49-1 

78-5 
94-6 

8-5 
50-6 

93-8 

13-0 

5°'5 
84-0 

94'4 

s 
30-07 
'2  I 
•31 

+  o"-c 

47'3I 
•28 

'33 

+  o«-c 

35'°4 
34-88 

3474 
3477 

—  08'C 

57'94 
'99 
•99 
'93 

—  0s  'C 

35-67 

7° 
•87 
7i 
+  os-c 

12-05 

•37 
•42 
•43 

+o"-c 

27-46 
'42 

'53 
'37 
-os-c 

17-85 
78 
72 

•64 

-Os'( 

29-10 

2773 
25-93 

-08'( 

48-24 

'22 
•29 
"22 

-o"-c 

s 

•oo 

-•04 

"OO 

1028 
•oo 

+•04 

•oo 

1002 

•oo 

+•04 

+  •10 

•oo 
1031 

•00 

-•06 
-•06 

"OO 
)OOI 

•oo 

—  -Ql 

-•17 

•oo 
1005 

•oo 
'I  f 

9 
4 
9 

6 
4 
25 

1  1 
3 

2 

5 

7 
3 
3 

5 

5 
4 

2 

5 
3 

2 
2 

3 

3 
4 

2 

3 

5 

2 

2 

3 

5 
4 
9i 

3 
3 
3 
3 

I0"2 
44-8 
927 

8'3 
437 
94'3 

.9-6 

43'3 
73-6 
96-7 

10-4 

44'3 
70-1 
96-8 

12-0 

44'3 
78-4 
92-0 

I2'2 

457 
76-5 
95-1 

13-0 

47'' 
79-6 
94-1 

13-1 

45-0 
78-5 
94-6 

<'4 
46-4 

92-5 

13-0 
49-1 
84-0 
94'4 

il                  u 

45-6       o-o 

46-9     —0-2 

48-4       o-o 
+  o"-o34 

5-9       o-o 
6-2   +0-7 

8'2         0-0 
+  0"'027 

56-6       o-o 

56-4  +0-4 
55-5  +1-6 

57'3       o-o 
+o"'oo8 

54-5       o-o 

56-2  -0-3 
56-3  +07 

58-2       o-o 
+o"-043 

4-4       o-o 

4-6    +0-2 

7'4  ~2'2 
5-3       o-o 

+  o"-oi  i 
31-9       o-o 

32-6  +0-9 

35-0   -o-i 
35-8       o-o 
+  o"-047 

26-0       o-o 
26-6       o-o 
26-0  +1-3 
27-6       o'o 

+  0"-020 

18-7       o-o 

l8'2     +042 
l8'4     —0'2 

18-1       o'o 

—  o"-oo7 

62-6       o-o 
56-6  —0-9 
49-0       o'o 

—  O"'l62 

24-3       o-o 
29-2   -0-7 
33-0  -0-5 
337       o-o 
+  o"-ii6 

I  I 

7 

21 

10 

3 
24 

'3 

5 

2 

5 

7 
4 
3 
4 

5 
4 

2 

5 

3 
3 

2 

3 

3 

3 

2 

3 

5 
3 

2 

3 

6 

5 
25 

3 

3 
3 
3 

Harvard  .  .  . 

Greenwich  .... 

Groombr.  912 
Radcliffe 

Greenwich  — 

Groombr.  902 
Radcliffe  

4h  54m 
49°     5' 

1  1  Camelopardi... 
4h  56m 
31°   10' 

12  Camelopardi  ... 
4h  56m 
3i°     7' 

Groombridge  915-. 
4h  55ffi 
48°  43' 

Groombridge  916.. 
4h  56™ 

44°  22' 

Groombridge  917.. 
4h  5ym 

40°     6 

Groombridge  918.. 
4h  57m 
43°   H' 

Piazzi  TV.  269.... 

Sh    4m 
i°°  53' 

Groombridge  920.. 

4h  57m 
40°  10' 

Greenwich  

Groombr.  913 
Radcliffe  
Helsingfors.... 
Greenwich  

Groombr.  914 
Radcliffe  

Christiania.... 
Greenwich  .... 

Groombr.  903 
Radcliffe  

Christiania  
Greenwich 

Groombr.  904 
Radcliffe.... 

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  915 
Radcliffe 

Christiania.... 
Greenwich.... 

Groombr.  905 
Radcliffe  ... 

Bonn  

Greenwich  

Groombr.  906 
Radcliffe  

Greenwich  

Groombr.  916 
Radcliffe 

4h  52™ 
50°  46' 

Lund  

-•08 

•oo 
1046 

•oo 

—  •01 

-•15 

•oo 

)OI  I 

•oo 
—  •02 
—  •01 
•oo 
3026 

"00 

—  -19 

•oo 

5372 

•oo 
+  •01 

-•07 

•oo 

3OO2 

Greenwich  .... 

Groombr.  907 
Radcliffe  

Greenwich  

Groonibr.  917 
Radcliffe 

4h  52m 
50°  30' 

Piazzi  IV.  253  

4h  59m 
'3°  4°' 

Groombridge  909.. 
4h  55m 
3'°   17' 

7  Aurigse  e 

+ll      -   .  in 
54 

46°  20' 

Lund  

Bonn 

Greenwich  

Groombr.  908 
Radcliffe  

Greenwich  

Groombr.  918 
Radcliffe 

K  ;  i  sal  i  

Bonn 

Greenwich  

Groombr.  909 
Radcliffe  .  . 

Greenwich  

Groombr.  919 
Radcliffe 

Helsingfors.... 
Greenwich  — 

Groombr.  910 
Radcliffe  

Greenwich  

Groombr.  920 
Radcliffe  

Greenwich  

Greenwich  
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Star's  Name, 
ml  Approximate 

A.  and  N.  P.  D. 
1890-0. 


Authority. 


4h  58'" 
38°  32' 


Groom br.  921. 

Ra<lclitre 

Harvard 

Greenwich 


(Groombridge  922..  (Jroouibr.  922. 
4h  58™  Kadcliffe 

38"  26'  Harvard 


Greenwich  . . . . 


Jroombridge  923..  Grooinbr.  923. 

h  58™  Radcliffu 

Bonn 


4" 

40° 


Greenwich 


Iroombrklge  924..  Groombr.  924. 
5h    3'"  Radcliffe 

15°  35'  Greenwich.... 


io  Aurig;e 

4"  58- 
48°  54 


Piaz/i  TV.  284... 

4"  58- 
46°  58' 


R.  A. 


»«d 
Epoch   "g  -e  C 
"f       g  §  oo 
Obs.    If" 
1800.        <• 


aO 

14 


Adopted 
P.  41. 


I  ii 

47-1 

75-8 

94'3 


in 

4i' 
76-4 

95-0 


13-1 
49-0 
82-0 
94'4 


14-1 
45-6 

94'9 


Groombr.  925.     7-0 


Radcliffe 


49'« 


Greenwich 947 


Groombr.  926. 

Radcliffe 

Bonn 

Greenwich . . . . 


rroombridge  927..  Groombr.  927. 

5h     im  Radcliffe 

36°  26'  Harvard 

Greenwich 


Groombridge  928.. 

5h    4m 
16°  51' 


Groombr.  928 

Radcliffe 

Greenwich ... 


Groombridgo  929.,  Groombr.  929 

5h     lm  Kadcliffa 

37°  50'  Harvard 

Greenwich . . 


14  Camelopardi...  Groombr. 930 

5"    3m  Radcliffe 

27°  26'  Helsingfors  .. 

Greenwich.. 


12-0 

47-0 

76-1 

92-7 


I2-O 
46-1 
76-l 
95-2 


I  I'O 

44-6 

82-7 


14-1 

46-2 

75-1 
95-1 


8-1 
46-3 
76-1 
82-8 


4-05  -oo 

4-03  —  - 

3-83  -oo 

377  -oo 


4*36  -oo 

•32  +-oi 

•48  --17 

•30  'oo 


0-76  --17 

•32  +-09 

•16  -f-o8 

1  8  'oo 


•oo 

-•26 

•oo 


6-41 

•82 

78 


.• 


47-88       -oo 

47^5     +•>!' 

^8-05       'oo 
-i-  o"'oo  1 9 

5823       -oo 
•26       -oo 

•09  +-19 

'29       -oo 

+  os-ooo7 


6 
4 
3 

i  3 


15-53 


-oo 


4 

>83   ~'24  5 

•68   —'04  2 

•68       'oo  5 

+  o'-oo  1  8 


39-28  -oo 
•32  --03 
•31  'oo 


i  :  '96  -oo 

77  +''4 

•87  -oo 

•83  -oo 
—  o"-ooi6 

17-52  -oo 

•28  +-09 

•26  —  -03 

'20  -OO 


4 

io 


N.  P.  D. 


Spoch 

of 

Obs. 

1800. 


o 

¥ 


Adopted 
P.  W. 


44-4  o-o 
45-3  497  +0-5 
75-8  54-6  +0-7 
94-3  584  o-o 
+  o"-i68 


ii'i 

48-6 
76-4 
95-0 


13-1 

49' ' 
817 

94-4 


14-1 

50-7 
95-0 


42-5          O'O 

407  +17 
41-5  +0-8 
42-3  o-o 

—  O"'O02 

34'5  +2-1 
38-5  -1-2 
387  -0-9 

38-1  0-0 
+o"-oi8* 


3.6-8       o-o 

39-6  -07 

41-5       o-o 


10-3  48-3       c 

437  50-9  - 
947  547       o-o 
+  o"-o76 

12-0    34-3  0-0 

447  34'9  - 

76-1    34'6     —0'2 

92-7  34-4       o-o 
-fo"-ooi 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890*0. 


Authority. 


R.  A. 


Epoch 

of 

Obs. 

1800. 


*•    V    O^ 

If 


~ 


30 

u 


Adopted 
P.M. 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


JS 

3d 
s  i 

1° 


Adopted 
P.  Si. 


o-o 


I2'0 
44'l 
76-I 

94'9 


I  I'O 

47'3 
83-3 


14-1  447       o-o 
46-9  42-1    +2-0 


2-0 


32-3  o-o 
33-1  +0-6 
35-1  o-o 


75-1 
95-1 


8-1 

44'7 
76-1 

83-9 


45 ' 
43'" 


-'•5 

O'O 
—  O"'O2O 

44-5       o-o 

44'3     -0-2 
43-6     +0-2 

43-8       o-o 
— o"-oog 


77 
3 

3° 


2-3  o-o  4 
2-0  +0-2'  3 
t-8  +0-3  z 
5 


rroombridge  931 
,      gm 


5' 
ii' 


4'' 


.  Groombr.  931. 

Radcliffe 

Kasan 

Greenwich .... 


Piazzi  IV.  294. 

5h    2m 
43°  1°' 


Groombr.  9  32. 

Radcliffe 

Bonn 

Greenwich . . . 


rroombridge  933..  Groombr.  933 


I  ro 

47-1 
88-5 
95'' 


5n    3m 
36°  4'' 


Piazzi  IV.  301.... 

5h    3m 
43°  1 1' 


Groombridge  935.. 

47°  44' 

Groombridge  936.. 

5h    4m 
43°  1 6' 

Piazzi  IV.  311.. 

ii°  Is- 


Piazzi  IV.  315.. 
5h    5m 
36°  55' 


Groombridge  939. 

5h    5m 
43°    9' 


Radcliffe 

Harvard 

Greenwich . . . 


49-2 

75-1 

,  94'2 


12-0 
46-1 
76-9 


50-80 

51-15 

50-98 

51-27 


-oo 

--15 
+-25 

-oo 


31-05  'oo 

•15  +-05 

•40  —-08 

•40  -oo 

+0-0043 


Groombr.  934. 
Radcliffe... 

Bonn 

Greenwich  . 


479 
5-I3 

4-99 
5-01 


•oo 
-•24 
-•03 

•oo 


127 
47-1 

75'i 
92-5 


31-17       -oo 
•32  —-II 

•38  —14 


n  Aurigae.., 

5h    5m 
51°  38' 


Groombr.  935.  13-2 

Radcliffe 46-6 

Bonn 78-5 

Greenwicli ....  94-3 


•2! 


•00 


Groombr.  936. 

Radcliffe 

Bonn I 

Greenwich....! 


Groombr.  937. 

Radcliffe 

Kasan 

Greenwich 


Groombr.  938. 

Radcliffe 

Harvard 

Greenwich 


Groombr.  939. 

Radcliffe 

Bonn 

Greenwich . . . . 


Groombr.  940. 
Radcliffe  . . . 
Greenwich 


13-1 

47'4 
827 
92-3 


n-o 

45'3 
71-5 

997 


44'5 

77'2 

93'3 


13-0 
48-3 


9I-3 


in 


+  O"'OOIO 

15-12       'oo 

•03   +' 

•07  +-07 

•14      -oo 

+  O"-OOO2 

57-89       -oo 

•83  +-05 

•90   —-04 
•86       -oo 


3278  -oo 

33'20  —'22 

33-12  4-  -02 

33-31  -oo 


54*55  '0° 
•81  --18 
77  --06 
75  -oo 


38-13  '00 
•24  --13 

'22     —'12 

•09       -oo 

—  O"'O005 

54-19  'oo 
•16  —-02 
•08  -oo 

—  o'-oo  1 3 


1  I'O 

457 
88-5 

92'3 


12-5 

47'' 
75-1 
94-2 


I2'0 

44-8 
76-9 
92-9 


127 

447 

75'1 
92-5 


547 
52-9 
54-5 


+1-6 

o-o 


17-4  o-o 

23-2  -0-7 

27-5  -0-8 

29-6  o-o 


14-3  o-o 
I4'o  o-o 
13-1  +0-5 
13-5  o-o 

—  o"-oio 

48-3       o-o 

47'5  +°'4 
47-2  -o-i 
47-3  o-o 

—  O"'O  I  2 


13-2  i6'i  o'o 

45-0  i6'o  +0-1 

78-5  177  -''5 

94-3  16-2  o'o 


o-o 


13-1  35-5 
46-0  39-7 
8  1  -8  44-6  —  0-4 
92-3  45-4      o-o 
" 


i  i'o    4-4 
44-8    6-0 
71-5!  8-3   +0-9 
99-7  11-5       o-o 
+  o"-o8o 


o-o     6 

+  i'i|     4 
4 

4 


44-0 

77-2 
93'4 


13-0 

45'' 
80-4 

91-3 


i  ri 

47-6 

93'5 


O'O 

—  0-6 

—  O'2 
O'O 


4'4 
4-8 
4'2 

3'9"      A 
—  o  '006 

22'3          O'C 

23-4  -0-6 

13-5       o-o 
+o"-oi5 

42-6       o-o 

437 

48-3       o-o 
-\-o"-o6<) 
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.Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority, 

I 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D.   , 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Spoch 
of 
Obs. 
1800. 
+ 

•*.-< 

2rfd 

ITS  o 

—    oj   o\ 
°  '£.*> 
&& 
< 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs.  ' 
1800. 

+ 

13-2 

49-8 
74'5 
93'' 

i3'i 
47-8 
74-6 
93-8 

'3-i 
46-1 
76-1 
92-3 

7'3 
46-5' 
92-8 

9-1 

477 
78-0 
92-0 

10-3 
46-2 
94-8 

13-1 

47'i 
76-5 

947 

14-1 
44'4 
93'5 

<3'i 
49-1 
76-4 

94'5 

lO'I 

46-, 

74-8 
95-2 

o" 

•8*1 

•si- 
ll* 
^Q- 
£ 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  ofOliservations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adoptfd 
N".  P.  IX  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  941.. 
5h    6m 

47°  42' 

Groombridge  942.. 
5h    ?m 

47°  39' 
Groombridge  943.. 

jh     7m 

47°  35' 

Groombridge  944.. 
5h  26™ 

4°  51' 
1  2  AurigsB            .  . 

Groom.br.  941. 
Radeliffe 

13-2 
49'5 
74'5 
93'' 

J3'i 
47-1 
74-6 
93-8 

13-1 
46-5 
76-1 
92'3 

7'3 
48-5 
96-9 

9-1 
45-0 
78-0 
9.  -i 

'3'' 

477 
76-5 

947 

14-1 
46-7 

93'5 

13-1 
49-8 
76-4 
94-6 

10-  1 

47'i 
74-8 

95'3 

s             s 
51-91        'oo 

•90       'oo 

•84  +-05 

•88       -oo 
—  os-ooo4 

12-96       -oo 

•72  +-19 
•78  +'11 

•87       -oo 

—  08-OOI  I 

42-72       'oo 

•71  --04 

•68   -'04 
•63       -oo 

—  OS'OOI  I 

47-90       -oo 

•48  +-44 

•95       -oo 

+  o8'ooo6 

i8'37       -oo 
•37   --oi 

'32   +'°3 
•35       -oo 

—  O8'OOO2 

22'22          'OO 
•05     +'09 
•22     —  '|6 

•OO          -QO 
—  0S'OO27 

1  8-99       -oo 

19-21     —'II 
19-26          'OO 

+  os'oo34 

43'35   -•'* 
42-93   +-u 
42-91    —  -02 
42-79       -oo 
—  os-oo53* 

58-40       -oo 

•7I     --21 
•/O     --13 

•62        'oo 

-f  O8'OO26 

2 

7      : 

2 

4 

2 

3 

2 

3 

2 

3 

2 

3 

5 
33 
4 

6 
6 

2 

6 

2 

3 

2 

4 

5 

5 
7 

2 

3 
3 

5 

6 
4 
3 

5 

|.2'8          0-0 
|X>'6    -r-2'l 

43-3  -0-7 

42-5       o-o 
—  o"-oo4 

9-6          O'O 

87   +i'6 
10-9  —  o'z 
iro      o'o 
+  o"-oi7 

52-5       o-o 
54-2   +0-1 

56-9     -IM 

56-6       o-o 

+  o"-o5i 

38-5       o-o 

377   +°-3 
37-6       o-o 
-o"-oii 

37-6       o-o 
37-1    +0-3 
38-0   —0-8 
37-1       o-o 
—  o"-oo6 

1  8-6       o-o 
34-8   -0-8 
54-9       o-o 
+  o"-429 

1  1  '4       o-o 
11-3   +0-3 

14-0     —  2'I 
I2'l           O'O 

-j-o''-oo9 

59-3       o-o 
57-1    +0-9 
56-0       o-o 
—  o"-o4i 

32'I      —2-1 

28-3   -fi'5 
29-8   —  o'l 
29*6       o'o 
—  o"-oo5* 

5-8       o'o 
67   +0-1 
7-1    +0-5 
8-3       o-o 

-fo"-029 

2 

3 

2 

4 

2 

3 

2 

3 

2 

4 

2 

3 

5 
18 
6 

5 

5 

2 

3 

86 

17 
48 

2 

4 

2 

4 

5 
6 

2 

3 
3 
4 

6 

4 
3 

5 

Groombridge  951.. 
5h     9m 

47°  2°' 

Groombridge  952.. 
5h  14™ 

15°  47' 

Groombridge  953.. 
5h  I0m 
47°  >9' 

15  Aurigfe.---  X 
5h  i  im 

49°  59' 

Groombridge  955.. 
5h  nm 

45°  4'' 

Groombridge  956.. 
5h  3im 

4°  44' 

Groombridge  957.. 
5k  izm 
43°    9' 

1  6  Camelopardi  .  .  . 
5h  I4m 
32°  33' 

20  Aurigae  p 
5h  I4m 
48°  18' 

Groombridge  960.. 
5h  i8m 
36°  30' 

Groombr.  951. 
Radcliffe  

13-1 

49'9 
76-8 
94-6 

14-1 
48-I 
91-8 

12-8 
45-8 
81-3 
93'5 

8-1 

49'9 
8r6 

89-6 

94'3 

I2'l 

47'1 
75-1 
gl'6 

9-6 
50-0 
94-1 

i  i-i 
44-2 

75-1 
92-8 

9'1 
49  -4 
71-2 
90  3 

10-7 

47-' 
78-4 
68-1 

13-1 
44-8 
75-1 
93-2 

s             s 
3-07    —'19 
2-73   +-08 
2-80   —-03 
2-73       "oo 
—  o»-ooi8* 

16-94       -oo 

I7'43     -'22 

17-54       '°° 
+  o"-oo77 

24-14       -oo 

•31  --07 

•44   -MO 
•38       -oo 
+os-oo30 

20-48           -QO 

22-30  +-07 
23-77  +-04 

24-15      +  "O2 

24-39       '°° 
+  os-0454 

3-16       -oo 
•16   +-QI 

•17           -QO 

•17       -oo 

-j-Os'OOOI 

28-12       -oo 

27-78  +-15 

27-72       -oo 
—  O8'OO48 

26-86        -oo 

27-01  --13 

26-99  —  '°9 
26-91        -oo 
+os-ooo6 

2-47       -oo 

•71  --15 

•66   -'06 
•65       -oo 

+  O8"JO22 
1-22           -00 

•15   +-08 

•32     —  -12 

•23       -oo 

+  0"-OOOI 

30-24       -oo 

30-00    +-14 
30-09     —'06 

2997       -oo 
—  o"oo34 

2 

5 
3 
5 

5 
4 
5 

7 
3 
3 
8 

5 

8 

2 
!  I 

'4 

r 

3 

2 

4 

6 
26 
6 

5 
4 

2 

3 

6 

I 

6 

6 
6 
3 

2 

2 
3 

3 
5 

'3'l 
51-8 
76-8 
94'5 

14-1 
49-8 
92-0 

12-8 
437 
8i'3 
92-8 

8-1 

45'6 
8  1  -6 
89-6 

937 

I2'I 

47'' 

7S'i 
91-1 

9-6 

47  -9 
91-1 

i  i'i 

437 

75'i 
92-8 

9'1 

45'5 
71-2 
90-0 

10-7 
46-1 

76'3 
68-1 

13-1 
457 

75*' 

92-1 

//            /< 
46-5       o'o 

48-2    —  o-i 

;0'3     -I'2 

49'8       o-o 
+  o"'o4O 

38-4       o-o 

38-5     +0-2 

39-1       o'o 
+  o"'oo9 

39-6       o-o 
40-7   -0-4 
40-9   +o'i 
4'  3       o'o 

+  0'''02I 

4'6       o'o 
28-3   +0-9 

53'°   -°'3 
58^0   —  o'i 
6o'6       o'o 
-fo"-654 

26  6       o-o 
24-9  +1-9 
27-6  —  0-6 
27-1       o'o 
+  o''-oo6 

40-9       o-o 
40-3    +0-4 
40';       o-o 
—  o"-oo5 

4-6       o-o 
5-0   -0-3 
5-1    -0-3 
4-9       o-o 
-fo"-oo4 

43-6       o-o 
46-1       o'o 
48-3   -0-4 
49-2       o-o 
+  o"-o69 

20'!           O'O 

19-8   +1-4 

2  I  •  I     +I'0 
2  I  -9          O'O 

4-o"-o3i 

26'3       o-o 
z6'2  +o-3 

27-1  -0-3 

26-9       o-o 
+  o"'oo8 

2 

4 
3 
4 

5 
3 
5 

7 
3 
3 
6 

5 
4 

2 
1  I 

1  5 

5 
4 

2 

3 

6 
10 
'9 

5 
3 

2 

3 

6 

5 

2 

6 

6 
4 
3 

2 

2 
3 

3 

4i 

Bonn  

Greenwich..  .. 

Groombr.  942. 
Radcliffe 

Greenwich  ... 

Groombr.  952 
Radclitfe 

Bonn  

Greenwich.... 

Groombr.  953. 
Radcliffe  

Greenwich  

Groombr.  943 
Radcliffe 

Bonn  ... 

Bonn  

Greenwich  

Groombr.  944 
Radclitfe  ..  . 

Greenwich  ... 

Groombr.  954 
Radcliffe  

Bonn  

Greenwich  

Groombr.  945 
Radcliffe  

Lund  

Greenwich  ... 

Groombr.  955 
Radcliffe  

5h    8m 
43°  42' 

fi3  Aurigse  a 

jh      gm 

44°    6' 
Groombridge  947.. 

5h      gm 

47°  22' 

Groombridge  948.. 
5h  I3m 
15°  32' 

Groombridge  949.. 

5h      gm 

47°  27' 

1  5  Camelopardi  .  . 
5h    9m 

32°     o' 

Greenwich  

Groombr.  946 
Radcliffe  
Greenwich  

Groombrj  947 
Radcliffe  

Bonn  . 

Greenwich  

Groombr.  956 
Radcliffe... 

Greenwich 

Groombr.  957 
Radcliffe  
Bonn  

Bonn  .. 

Greenwich  

Groombr.  948 
Radcliffe 

Greenwich  ... 

Groombr.  958 
Radcliffe  
Helsingfors  .  . 
Greenwich  — 

Groombr.  959 
Radcliffe  

Greenwich  

Groombr.  949 
Radclitfe  

Bonn  
Greenwich  .... 

Groombr.  950 
Radcliffe... 

Bonn  

Greenwich.... 

Groombr.  960 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Harvard  

Greenwich.... 

t  o  AiirigiE  has  been  used  as  a  Clock  Siar,  the  adopted  R.A.  for  1810.0  being  obtained  from  Newcomb's  Fundamental  Catalogue. 
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Star's  Name, 
and  Approximate 
K.  A.  mid  N.  P.  I). 
iS9O'O. 

Authority. 

R.  A. 

N.  1'. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

*  ^ 

NIL  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

|2p- 

~  --    : 

It 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

fe' 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  41. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 

p.k 

1  17  Camelopardi  ... 
5h  19'" 

27°   r 

Groombridge  962.. 

51'   22m 

'5°  45' 

5h  19'" 
41°  52' 

Groombridge  964.. 
5"  19"' 
4'°  42' 

Groombridge  965.. 
5h  19™ 
46°  43' 

Groombridgo  966.. 
'5°     '' 

Groombridge  967.. 

-1,  20m 

3°    39' 
Groombridge  968.. 

-1,   2,m 
36      55' 

Grooiubridge  969. 
5h  2lm 

47°  49' 
Groombridge  970. 

5"  25m 

•5°  48' 

Groombr.  961. 
Radcliffe  

I  o-i 

45'4 
93'5 

14-1 

454 
92-1 

IPO 

48-1 
80-4 
937 

I  PO 

44-8 
797 
947 

12-1 

47'4 
76-4 

94'3 

9-1 

47'° 
94-0 

13-1 
46-5 
80-8 

13-1 
50-1 

77-1 
95'4 

I2'l 

47-1 

75'3 
90-8 

14-1 
51-0 
92-1 

S                   8 

(.6-97       -oo 

•85  +  06 
•83       -oo 
—  o"-oo  1  7 

37-90       -oo 

38-39  --07 

38^98       -oo 

34-46       -oo 
•43   +'08 

•46    +MO 

•57       -oo 
37-46       -oo 

•43  --03 

'37   -'03 
'31       'oo 
—  o8-ooi8 

44-26        oo 
•37   --06 

'34  +'°' 
•37       -oo 

i  -09       'oo 
1-18   --16 

O'Q  C          *OO 

—  o"*oo  1  7 

60-36       'oo 
60-14  +'°7 

60-07     —'02 

59-98       -oo 

5377   -'19 
"37   +''4 
•37   +-09 

'43       '°o 
-o"ooi8* 

10-50       'oo 
•65   +-04 
-90   —-06 
•94       -oo 
+  o"-oo56 

49-80       -oo 
50-38   --25 
50-50       'oo 
+  o'-oo9o 

3 
6 

6 
Si 

5 
4 
3 
3 

5 
3 

2 

3 

4 
3 
3 
3 

4 
5 

17 

5 
3 
3 
7 

2 

3 

2 

5 

5 
3 
5 
4 

3 

2 

7 

lO'I 

447 
92-8 

46-3 
927 

II'O 

80-6 
937 

I  PO 

46-7 
797 
947 

46-8 
76-4 

94'3 
44-6 

13-1 

45-8 
80-8 

94'5 

13-1 
47-6 
77-1 
95-1 

46-8 
72-9 
90-8 

14-1 
51-8 
93-3 

3  3'  3        o"° 
33-6   -0-3 
33-2       o-o 
—  o'  -ooi 

20-9       o'o 

25-4  -0-9 

297       o'o 

4-8       o-o 
5-1   +0-8 
6'3   +0-9 
7-6       o-o 

53-6       o-o 
52-2   +n 
52-7   +0-4 
53-0       o-o 
—  o"-oo7 

42-3       o'o 
43-2   -0-5 
42-2   +0-8 
43-1       o'o 
+  o"-oio 

50-4       o-o 
50-9  -07 
50-0       o'o 

—  o"-oo5 

38-2       o'o 
36-6  +0-9 

357   +o'9 
36-3^     o-o 

35-8       o-o 

35'5   +°'9 
37-1    -0-3 

37-1       o-o 
+o"-oi6 

15-1       o-o 
15-2   +PO 
16-9   +o'i 
17-6       o-o 

45-3       o-o 
45-2       o-o 
45  -o       o-o 

6 

7 
*3 

5 

4 
7 

5 
4 
3 
3 

5 

5 

2 

3 

4 
4 
3 
3 

6 
6 
34 

5 
4 
3 
7 

2 
2 
2 

5 

5 
4 
5 
4 

3 
3 
8 

Groombridge  97  1  .. 

5h  22m 

36°  44 
Groombridge  972.. 

5h  22m 

38°  48' 

1  8  Camelopardi  .  .  . 
5h  23™ 
32°  5'' 

Groombridge  974.. 
5h  23™ 

39°    3' 

Groombridge  9  7  5.. 
5h  23™ 
38°  5° 

Groombridge  976.. 

5h  22m 

50°  15' 

Groombridge  977.. 
5h  23™ 
50°  ,5' 

Groombridge  978! 
40"  41' 

Groombridge  979.. 
5h  23™ 

50°    3' 

Groombridge  980.. 
5h  23m 
51°  45' 

Groombr.  971. 
Radcliffe.:.... 
Harvard  

13-1 

51-0 
83-0 
94-2 

n-i 
50-1 
71-4 
94-0 

477 
71-2 
85-1 

IP2 

46-5 
709 

94'9 

IPI 

72-1 
94-0 

13-1 

47'4 

79'9 
88-8 

13-1 

47'4 
80-  1 
88-8 

48-1 
79-1 
947 

13-1 

50-0 
77-1 
80-1 
937 

IPI 
48-1 
80-1 
94-2 

s             s 

18-94       -oo 

•92    —-06 

•8  1    —'03 
•76       -oo 

—  O'-O022 

29-77       'oo 

•82     —'06 

75    fo, 
•76       -oo 

—  O''OOOI 

7  '39       '0° 

7-83     +'.2 
8-23     +-05 

8-48       -oo 

15-30       -oo 
•31        'oo 

•46  --14 

•33       -oo 

17-81       -oo 
•88   —'02 
•85   +-04 
•91       -oo 

-|-  O8'OC  1  2 

58-95       -oo 

59-13     -'05 

59-20  +-oi 
59-25       -oo 

576       -oo 
•64   +-io 

73   -'«o 

•72       'oo 

53-70  +-69 
•79       -oo 
•76   --07 
•65       -oo 

22-87       -oo 

72     +-02 

•66   —  -04 

•58   +'04 
•56       'oo 

5374       '°° 

54'OO     —-20 

53-84   +'oi 
53-86       -oo 
+  o'-oo  1  4 

3 

2 

6 

5 

5 
4 
3 
3 

6 

2 

2 

7 

5 
3 

2 

3 

4 

2 

3 
3 

2 

3 

2 

4 

5 

3 

2 

4 

5 

3 

2 

3 

2 

3 

2 
2 

3 

4 
4 

2 

4 

I3-I 

83-0 
93-6 

ii'i 

45-6 
71-4 
94-0 

IO-I 

45'5 
71-2 
85-3 

I  I  '2 

48-4 

94'9 

i  PI 

47  '4 
72-1 
940 

49-6 

79'9 
88-8 

13-1 
5,  -6 

80-  1 
88'8 

I2-I 

477 
79-1 

94'5 

'3'" 

50-6 
77-1 
80-  1 
937 

in 

47'  i 
80-  1 
94-2 

// 

'7'5 
16-0  - 
14-6  - 
157 

-o"- 

14-9 

'4'5   - 
14-9  - 
16-2 

+  o"' 

10'2 
I8-3     - 

23-2  H 
26-6 
•4-O  ' 

28-3 
26-5  H 
28-4  H 
287 
+  o"- 

54'3 
52-6  H 
50-6  H 
53-6  H 

3'"5 
3>'9  H 
33'5  - 
33'5 
+  o"-< 

36-6 
36-2  H 
39-0  - 
39'3w 

23-1 
24-8   - 
24-5,, 

17-7 
18-4   - 
21-7   - 

20-2     - 
20-9 

5P2 

5''9   - 
53'5   - 
55'3 

a 
o-o 

ho-7 

r-i'3 
o-o 

022 
O'O 

r-i'o 
hro 

O'O 
3l6 

O'O 
-0'2 

,0-4 

O'O 

218 

O'O 
-2-O 
-0-2 

o-o 

305 

O'O 

-1-4 

-3'2 

O'O 

309 

O'O 

-0-6 

3 

6 

5 

5 
4 
3 
3 

6 

5 

2 

7 

5 
3 

2 

3 

4 

3 
3 
3 

2 

2 
2 
4 

5 
4 

2 

4 

5 
3 

2 

4 

2 

2 

2 
2 

3 

4 
3 

2 

4 

Greenwich.  ... 

Groombr.  962. 
Radcliffe 

Greenwich  .... 

Groombr.  972. 
Radcliffe  

Greenwich  .... 

Groombr.  96  3. 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.  973. 
Radcliffe  

Bonn 

Greenwich.  ... 

Groombr.  964.' 
Radcliffe  ' 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  974. 
Radcliffe 

Harvard  

Greenwich  

Groombr.  965. 
Radcliffe 

Greenwich  — 

Groombr.  975. 
Radcliffe  

Bonn  

Harvard  

Greenwich.  ... 

Groombr.  966. 
Radcliffe  ..  .. 

Greenwich  .... 

Groombr.  976. 
Radcliffe  

Lund  

Greenwich  .... 

Groombr.  967. 
Radcliffe 

Greenwich  

Groombr.  977. 
Radcliffe  

326 

O'O 

-1-8 
-o-i 

O'O 
D36 

o-o 

-0-7 

o-o 

O'O 

ho-/ 
->'5 

-O'l 

o-o 

o-o 
M'o 
hi'i 

O'O 

349 

Harvard 

Lund  

Greenwich  

Groombr.  968 
Radcliffe  

Greenwich  .... 

Groombr.  978. 
Radcliffe  

Greenwich  

Groombr.  979. 
Radcliffe 

Greenwich  

Groombr.  969. 
Radclitfe  

Bonn  

Lund  

Boun  

Greenwich  .... 

Groombr.  980. 
Radcliffe  .... 

Greenwich  

Groombr.  970 
Radcliffe  
Greenwich  . 

Greenwich.... 

t  Groombridge  978.  A  double  star.     Mean  probably  observed  by  Groombridge,  but  owing  to  uncertainty  the  proper  motion  has  been  derived  by  comparison  of 
Radcliffe  and  Greenwich,  where  both  stars  were  observed. 
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GKOOMBKIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1 890*0. 


Authority. 


Groombridge  981  ,j  Groombr.  981. 
L  28"*  Radcliffe.. 


5" 
16° 


Greenwich  .... 


19  Camelopardi ...  Groombr-982. 
51"  26m  Radcliffe 


25    54 


Groom  brid 

5" 
47° 


25" 
58' 


^983. 


Piazzi  V.  117.... 

5" 


35 


27°' 
38' 


20  Camelopardi  ... 


33 


28' 
35' 


Helsingfors  . . . 
Greenwich  .. 


Groombr.  983 

Radcliffe 

Bonn 

Greenwich  .. 


Groombr.  984. 

Radcliffe 

Harvard 

Greenwich  .... 


Groombr.  985. 
Radcliffe....".. 
Helsingfors  ... 
Greenwich 


Groombridge  986  . 
15°  26' 

Groombridge  987  . 
42°  21' 

2 1  Camelopardi . . . 

28°    7' 

22  Camelopardi ... 

33°  42' 

Groombridge  990  . 

38'  37' 


Groombr.  986. 

Radcliffe 

Greenwich  .... 


R.  A. 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


* 


Id     I 


Epoch 

of 

Obs. 
1800. 


AJoi)ted 
P.  M. 


14-1 
45-8 
93'4 


9-1 

44'4 
78-3 
95-0 


127 
447 
797 

95-0 


I2'I 

43-8 
75-6 
94-8 


9-1 

467 
70-2 
93'9 


4'26       "oo 

•63     —-22 

•62       -oo 


36-36 
•40 
•29 
•37 


-•04 
+  •08 


O"'OOOI 

39-21        'oo 

"3-    --'3 

•19   --04 

'14  'QO 


33-32       -oo 

•60  —  -20 

•57  -' 
•52       -oo 


8-8  1  -oo 

"99  -'12 

•91  -f  -oi 

•97  -oo 


14-1  152-86       'oo 
44-5  54-63   --36 

nl-1    5674          '00 

4  o8- 


o 

o^& 


so 

3  I 


Adopted 
P.  M. 


977 


Groombr. 987.'.  in 
Radcliffe 

Bonn 817 

Greenwich 93*6 


Groombr.  988. 

Kiidcliffe 

Helsiugfors  . . . 

Greenwich  . . 


Groombr.  989. 

Radcliffe 

Helsingfors . . . 
Greenwich  .. 


Groombr.  990.'  11-1 
liadcliffe i  447 


lO'I 

46-8 
747 
95'3 


9-1 
48-1 

73'4 
85-0 


Harvard 

Greenwich 


72-1 
96-1 


57-37  -oo 

•59  --14 

•52  +-03 

•58  'oo 


17-37       'ooj 
•32   +-oi 

•24  +-07 

•28       -oo 

—  08'001  I 


41-89 

39-99 

38-45 
36-96 


-oo 

-02 

--10 
-oo 


4777  -oo  6 

47-91  -'oi|  4 

47 -9  3  +-o6i  3 

48-03  -oo  5 


H'1  43'' 
45-8  42-8 


93'4 


9-1 
44-1 

78-3 
94'4 


127 
47-1 

797 
95-0 


45-6 
75-6 


O'O 
0-2 

o-o 


42-9 

—  o"-oo3 


59-0  o-o 

6 1 -6  +0-1 

66-2  —1-9 

65-5  o-o 


19-6 
.7-9 
197 
19-4 
—  o' 

44  -o 
44-1 
43'3 


O'O 

+ 1-6 
-0-3 

O'O 
•OO2 

O'O 

o-o 
+  0-8 
95-1  144-1       o-o 
+  o"-ooi 


9- 1 

43'' 
70-2 
94-2 


4  |  H-I 
4     46'1 

2  !  97-7 


44'3 
817 
967 


10- 1 

47'3 
747 
95'5 


46-1 

73'4 
85-0 


i  n 
46-8 
72-1 
96-2 


3-5  o-o 

2-9  4-0-7 

4-3  -0-6 

37  o-o 

+  0"'OO2 

9-9  o-o 

14-5  +0-9 

24-4  o-o 


29-4  o-o 

29-0  +0-7 

31-1  —  n 

30-2  o-o 


2'0          O'O 

0-8   +07 

1-0    +O'I 

0-8       o'o 
—  o"'oi4 


3-4 

7-8 

I2'0 

14-1 


45'5 
407 

39-I 

35'9 
—  o' 


o-o 
4-0- 


O'O: 

+  0-8 
-0-5 

O'O 

•113 


6 
6 

2 

12 


Star's  Name, 

and  Approximate 

K.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Groombridge  991.. 
49°  53' 

Groombridge  992-. 
5h  29™ 

5'°  43' 

Groombridge  993.. 
5h  35m 
"4°  '9' 


Groombridge  994.. 

5h  3°m 
40°  39' 


Piazzi  V.  146 

5h  3*m 
3-5°  33' 


Groombridge  996.. 
5h  31™ 
51°  30' 


Gioombridge  997.. 

5h  3'm 
5'°  33' 


Groombridge  998.. 

5h  32™ 
46°  44' 


2  3  Camelopardi  .  .  . 


28° 


34 


Groombridge  1000 

5h  32™ 
46°  39' 


Groombr.  991 

Radcliffe 

Bonn 

Lund 

Greenwich.  ... 

Groombr.  992 

Radcliffe 

Lund 

Greenwich .... 

Groombr.  993 

Radcliffe 

Kasan 

Greenwich .... 


Groombr.  994. 
Radcliffe... 
Bonn 


R.  A. 


Epoch 

of 

Obs. 
1800. 


Greenwich.... 


Groombr.  995. 
Radcliffe... 
Harvard.... 
Greenwich 


Groombr.  996 

Radcliffe 

Lund 

Greenwich  ... 


Gioombr.  997 

Radcliffe 

Lundf. 

Greenwich.  .. 


Groombr.  998 

Radcliffe 

Bonn 

Greenwich . . 


Gioombr.  999 

Radcliffe 

Helsingfors  ... 
Greenwich  — 


127 

47'i 
72-1 
86-6 

1007 


13-1 
47-1 
80- 1 

94'9 

14-1 

47'« 
76-7 
92-5 


| +8-1 

77'5 
927 


1 1-1 

46-9 

74'' 
85-1 


47'5 
8ro 
95-0 


13-1 

47-2 
85-2 
95-0 


12-7 
45-8 
74-6 

94-0 


9-2 

47'3 
74-2 

83-3 


Groombr.  i  ooo    13-0 

Radcliffe 49-8 

Bonn I  74-6 

Greenwich. ...   94-1 


a 

36    -I 


So 

•A 


Adopted 
P.  M. 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


o-g, 

0!    «00 

"        "1 


0 


Adopted 
P.  M. 


a 

11-33 
•32 

•32 

•37 

20-69 
•29 

•'5 
•'5 


•ool     6 

-•02        4 

-•18! 


+  •04 


-oo 
8-oo66 


12-7 
44-8 
72-1 
86-6 
100  7 


4 

3     49'9 

2    i    80'I 

94'9 


'4'1 


14-35  '0°  4 

•64  -'13  3  47'i 

•43  +  -251  H  176-5 

•77  -oo  5  90-9 


28-13 

28-16 

28-20 

-i-o8 

24-80 

•96 
•83 

•86 
+  o» 


•oo 

—  •02 
•00 
0042 

•oo 
-  ''3 

+  •02 

•oo 
0008 


5 
3 

2 

3 

6  ; 

4 

2 

5  i 


457 

77'5 
92-7 


1 1'  i 
44-8 

74'» 


2  1  'O          O'O 

21    I  +O'2 

2  I '2  +C 

22'O  —O'3 
21-8  00 

t-o"'009 

40-1       o-c 

40-6  +0-6 

42-9  —0'6 
42-8       o'o 


48-8  o-o 

49-0  +0-3 

49-7  +0-2 

50-1  o-o 


36 

37 
4-0 
3-6 

o' 

12-3 
29-3 

427 
50-3 


51-32  -oo 

•12  +-10 

•07  +'02 

•05  '00; 


40-64  -oo  i 

•48  +-n  3 

•56  — -01  2 

•52  -oo  3 


6 
4 

2 
15 


7-32  -oo 

•47  —  -io 

'37  +'02 

•41  -oo 
+  o8-ooi 

I  -60  -oo 

•69  —MO 

•60  —  -oi 

•58  -oo 


27^92       -oo 
28-05    —  '°6 

27-97   +'°<5 

28-06       -oo 

-f  o"'ooi7 


O'O 

—  o-i 

-0-4 

•ooo 

o-o 
+  0-3 
+  i'9 

O'O 

'5 ' ' 

O'O 
O'O 


13-1  57-0 

49'4  56'6 

8ro  55-5  +o'8 

;  95-0  56'!  o-o 

—  o"-oii. 

13-1  26-7  o-o 

51-4  27-2  +0-3 

85-2  28-0  +0-3 

95-0  28-5  o-o 

+  O"'O22 

12-7   14-1  o-o 

46-6  i6'o  —0-3 

74-6  16-0  +0-9 

94-0  17-8  o-o 


9-2  45'o 

437  45'8 
74'2  457 

84-3 


o-o 


O'O 


46'! 

+  o"-oi5 


13-0  43-2  o'o 
46-5  145-2  -0-8 
74-6145-4  o-o 
93  9  46-0  o-o 
"- 


GHQOMUKIUGE  CATALOGUE — DEDUCED  I'ROPER  MOTIONS. 
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Stai's  Name, 
and  Approximate 
K.  A.  and  X.  1'.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
find  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Autlioiity. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Second*  of 
Adopted  K.  A.  ' 
1890-0. 

Residuals 
C-O. 

\o.  of  Observations. 

Rood 

of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Kesidnals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890% 

Kesidnals 
0-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groonibridge  1001 
;i,  3?m 

14°  10' 

Groonibridge  1002 
5"  33m 
35°  13' 

24  Camelopardi.... 
5h  3Ju, 

33°  *8' 

Groonibridge  1004 
6U    3m 

3°  '4' 
25  Camelopardi  ... 

-li    «  ,  in 

3    34 
35°  "' 

Groombrid'-;e  1006 

5h  33'" 
51°  52' 

Groombridge  1007 

5h  34m 
45°  '*' 

Groombridge  1008 
5"  34ra 
5'°5«' 

Groombridge  1009 

-h  J5m 
42°  2O' 

Groonibridge  1010 

5b35m 
48"  21' 

Groouibr.  I  oo  I 
Radcliffe  
Kasan   

14-1 
49-0 
76-9 
92-8 

I  li 
45-6 
77-1 
94'3 

IO'I 

47'' 
70-2 

93-5 

7'5 
50-8 

96-7 

io-8 
46-1 

75'i 
95-6 

1)1 

46-, 
854 
89-1 

„, 

48-6 
78-1 

937 

13-2 

48-4 
80-6 
88-1 

11-2 

48-9 
76-4 
95-0 

i  ri 

47'4 
77-0 
90-8 

8                     « 

48-17       -oo 
•42    —  -oi 

•58   +  '°3 
•72       -oo 

+os-oo7o 

30-64       -oo 
•79   --12 

•76  --07 
•70       -oo 
+  os-ooo7 

4178       -oo 
•92   —  '08 
•94   --06 
•91        -oo 
+o"-ooi6 

34'io       -oo 
34-98   —  -oi 
35-90       -oo 

+  O8'O2O2 

52-82       -oo 

•92     --05 

•89       -oo 
•91        -oo 

+  08'OOII 

58-39       -oo 

•17  +-13 

•21      —  -02 

•  1  7       -oc 

—  0S'OO29 

5655       -oo 
•64  —  -oS 

•50  +-07 

•57       -oo 

+  O"'OOO2 

46-05       'oo 
45-90    +-io 

45-88  4-08 

45-94       -oo 
—  o*'ooi  5 

31-20       -oo 

•23  --03 

•13   +  -0- 

•2O           "OO 

o'-oooo 

24-42           'OO 

•64  --04 
•85  —-08 

•85       -oo 
-ro"-oo54 

2 
2 

8 

Si 

. 

2 

2 

6 

6 

3 
3 
6 

66 
5 

6 
4 

6 

3 

3 
3 
3 

4 
4 
3 
3 

3 
3 
5 
3 

5 
5 
3 
3 

4 

3 

2 

3 

14  I 

47-6 
769 
90-8 

I1-, 

50-1 
77-1 
94-0 

10-1 

44H 
70-2 

937 

7-6 
46-4 
91-8 

10-8 

45'5 

75'1 
95-8 

'3-2 

48-8 
85-4 
89-1 

IZ'O 

47-1 

78-1 

937 

13-2 

48-8 
80-6 
88-1 

1  I'2 
46-9 
76-4 
95-0 

i  ri 

45'5 
77  -o 
90-8 

6-i       o'o 

9'O     —  1'2 

9-2       o-o 
9-8       o-o 
+o"-048 

357   -37 
31-9       o-o 

32-D     —0-2 

31-8       o-o 

—  O"'OO2* 

40-2        o-o 
38-1    +0-8 

39-2     -1-2 

37-2       o-o 
—  o"-o36 

10-4       o-o 
13-3   +0-3 
17-6      o-o 
+  o"-o86 

21-2          0-0 
22'2     —0-6 
22-4     -0'4 

22-3       o-o 
+o"-oi3 

15-1       o-o 
15-1    -0-3 
15-2   -0-7 
4-5       o-o 
—  o"-oo8 

15-3       o-o 
16-0  —0-3 

I7-4    -1-2 

i  6-  i       o-o 
+  o"-oio 

34-3       o-o 
32-8   +0-9 
33-8   -0-5 
33-1       o-o 
—  o"-oi6 

22-5       o-o 

23-3     -0-2 

24-0  -0-4 

23-9         O'O 

4-  o"-oi7 

13-4       0'° 
15-4  +1-6 
20-5    -03 

21  '6          0-0 

4-  o"'io3 

Z 

^ 
8 
1  1 

1 
4 

2 

6 

6 
3 
3 

6 

6 
23 
7 

6 
5 
3 

6 

3 
3 
3 
3 

4 
3 
3 
3 

3 
3 
5 
3 

5 

5 
3 
3 

5 
3 

2 

3 

Groombridge  1011 
5h35m 
5i°  5'' 

Groombridge  1012 

5h  35m 
51-58' 

26  Camelopardi  .  .  . 
5h37m 
33°  55' 

Groombridge  1014 
5h36m 

46°  29' 

• 

28  Camelopardi  ... 
5h  37m 
33°    7' 

Groombr.  101  1 
Railcliffe  .... 

13-1 

47'4 
93-1 
88-1 

13-2 

487 
88-5 
92-8 

n 

45-6 

70-7 
84-5 

'3'i 

47-0 
76-6 
94'4 

lO'I 

467 
70-1 
83-2 

r 

46-5 

68-2 

I  I  '2 

46-2 
73-1 

93'* 

in 

46-1 

78-5 
91-7 

in 

47'9 
75-1 
92-8 

io-i 
44-2 

7OM 

91-4 

s            a 
14-54        "00 
•42  +-io 

'47  +'°3 
•50      -oo 
—  o'-ooo5 

57-32   --23 

•02     +'OJ 
•05     +-07 
•12          -OO 

+  o'-ooo4* 

13-87       -oo 
14-02    —'05 
14-11   —-08 
14-07       -oo 

+  O8-OO26 

19-96       -oo 
•81    4--I5 

'94  +'°* 
•96       -oo 
o'-oooo 

31-56       -oo 
•70  —  -11 
•66   —'05 
•6  1       -oo 
+o"ooo7 

22-78       -oo 
•83   --03 
•80       -oo 
+  o'-ooo3 

18-12       -oo 
17-89  +-15 
17-93   +-04 
17-92       -oo 

—  O"OO24 

22-09       '°° 
•18   —-04 
•30  —MI 
•20       -oo 
+o'-ooi4 

0-83       -oo 
•88   -'03 
•88   --oi 
•88       -oo 
+  o*-ooo6 

11  '20          -OO 

•24   —  '08 
•04   +-08 
•09       'oo 
—  o'-ooi4 

3 
3 
3 
3 

i 
3 
5 
3 

5 
4 

2 

6 

2 

3 

2 

3 

6 
5 

2 

4 

6 
5 

2    ' 

5 
4 
5 

5 

S 

4 
3 
3 

3 
5 

2 

3 

6 

4 

2 

6 

13-1 

49-8 
93-1 
88-1 

13-2 
50-1 
88-5 
92-8 

7-8 

45'5 

707 
84-5 

13-1 

46-5 
76-6 
94'4 

IO'I 

46-8 
70-1 
83-0 

9-1 

48-1 
68-2 

I  I'2 
47'I 

73-> 
92-4 

in 

477 
78-5 
917 

i  i-i 
47'5 
75'' 
92-8 

lO'I 

44-6 
70-1 
91-2 

27:4      o'o 
27-2  —  o'i 
28-2  —1-4 
26-8       o-o 
—  o"-oo8 

117       o-o 
14-1   —0-6 

157     -0-2 

15-7       o-o 
+o"'O5o 

47-2       o-o 
49-8   -0-4 
50-8       o-o 
51-5       o-o 
+  o"-o56 

42-8       o-o 
42-6  +1-0 
44-4  +0-1 
45-0      o-o 

+  0"'027 

20-4      oo 

20'1     +1-0 

226   —  ro 
21-9       o-o 

+  O"'O2I 

2  I  '6          O'O 
22'2     —0-2 
22-1           O'O 

-|-o"-oo8 

24-6       o-o 
24-9  +0-7 
26-1    -4-0-2 
26-9       o-o 

+  0"'028 

48-3       o-o 

497   +i'4 
54-6  -ro 
54-7       o-o 
+  o"-079 

117       o-o 
io-6  +1-6 

I2'5     —  O'l 
I2'6         O-O 
+  O"'O1  I 

7-1       o-o 

5-6  +1-4 

77    -0-8 
6-8       oo 
—  o"'oo4 

4 
3 
3 

3 

I 

2 

5 
3 

6 
6 

2 

6 

2 

3 

2 

3 

6 

4 

2 

6 

6 

5 

2 

5 
4 
5 
5 

5 
5 
3 
3 

3 

5 

2 

3 

5 

5 

2 

8 

Greenwich.... 

Groombr.  1002 
Kadeliffe  
Harvard  

Greenwich  .... 

Groombr.  1  012 
Radcliffe  

Lund 

Greenwich  .... 

Groombr.  1  003 
Radcliffe  

Greenwich  

Groombr.  1013 
Radcliffe...  . 

Harvard  

Helsingfors... 
Greenwich  

Groombr.  1014 
Radcliffe 

Greenwich  — 

Groombr.  1  004 
Railclitfe  

Greenwich  .... 

Groombr.  1005 
Radcliffe  
Harvard  

Bonn  

Greenwich.... 

Oroombr.ioi5 
Radcliffe  . 

Helsingfors  
Greenwich.  .  .  . 

i!roombr.ioi6 
Radcliffe 

Greenwich.... 

Groombr.  1  006 
Radcliffe  

Lund  

5h37m 
40°  13' 

Groombridge  1017 
5h  38™ 
38'  31' 

Groombridge  1018 
5h  39m 

47°  3°' 

Groombridge  1019 
5h  40™ 
43*  19' 

29  Camelopardi  ... 
5h  4im 
33°    7' 

Green  wicli  

Groombr.  1007 
Radcliffe  

Greenwich  

Groombr.  1017 
Radcliffe  

Greenwich  

Groombr.  1008 
K'idcliffe  

Harvard  

Greenwich  .... 

Groouibr.ioiS 
Radcliffe 

Lund  

Greenwich  ... 

Groomhr.  1009 
Uadclifle  

Greenwich  

Groombr.  1019 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1010 
l.adcliffe  

Greenwich  

Groom  br.  1020 
Radcliffe 

Bjnn  

Greenwich  

Greenwich.... 

• 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890*0. 


Groombridge  1021 

5"  41'" 
38°  39' 


30  Camelopardi  ... 
5h  42m 
3>°    4 


28  Auriga? . 


5h4'n 

50°  30' 


Groombridge  1024 

5h  42™ 
38°  3i' 


29  Aurigae. . 
5h4l« 

5°°  5>' 


Groombridge  1026 

5h  42m 
46°     i' 


31  Camelopardi.... 

5b45m 
30°    8' 


32  Aurigae 

5h43m 
S°°  53' 


30  Aurigee 

5h45m 
34°  '9' 


Groombridge  1030 

5L49m 
14°  25' 


11.  A. 


Authority. 


Groombr.  1 02 1 

Radcliffe 

Harvard 

Greenwich  — 


Groombr.  1 02  2 
Radcliffe... 
Helsingfors . . . 
Greenwich.. 


Groomhr.iO23 

Radclirle 

Lund  

Greenwich 


• 

^ 

i 

Epoch 
of 

03  ^    P* 

•g-o  o 

%££ 

fl 

to 

Obs. 
1800. 

v  eu  ~ 

OJ    O 

03  13 

«O 

u 

1 

o 

Adopted 

"o 

P.  M. 

fc 

Epocli 

of 

Obs. 
1800. 

+ 


Groombr.  1024 

Radcliffe 

Harvard  

Greenwich  — 


Groombr.  1025 

Radcliffe 

Lund 

Greenwich . . 


Groombr.  1026 

Radcliffe 

Bonn 

Greenwich .... 


Groombr.iO27 

Radcliffe 

Hehingfors . . . 
Greenwich.... 


Groombr.  1028 

Radcliffe 

Greenwich . . 


Groombr.  1029 

Radcliffe 

Helsingfors  ... 
Greenwich . . . 


Groombr.io30 
Radcliife  ... 

Kasan 

Greenwich 


II-2 

44'8 
72-4 

94'9 


9'1 

45'9 

72-2 

84-5 


49-1 
81-0 
94-1 


i  i-i 

44-6 
72-8 
94'3 


8-37  'oo  2 

•09  +-i7|  3 

•09  +-07!  6 

•08  -co  5 


3  5  '47 
•54 
•56 
•49 

-f  oB- 


--06 

--07 

-oo 


-oo 


7-6  33-26       'oo 

48-0          '33  —'08 

8O'2          '2O  +' 

79-9 1     -24       -oo 


ii'i  38-05       -oo 

46-4  37-83  +-15 
78-2  {38-08  --17 

91-7  37-89       -oo 

—  OS'OO2O 

I  676  -oo 
43-6  -73  --01 
74-2  73  --04 
92^6  -67  'oo 

—  o'-oon 


7-8 
48-8 
88-0 


44'5 
70-2 
83-8 


i  ri 

45 -6 

77'3 
937 


52-00  'oo 
52-00  — 'oi 
51-99  -oo 

—  OB'OOOI 


3777  '°° 

•82  —-II 

•62  +-04 

•63  -oo 


58-90  -oo 

59-08  —-04 

58-97  +-2I 

59-25  -oo 


12-87 

77   +'°9  6 

•81    +-03  2 

•84       -oo  3 


10-65       '°°!  6 

u-oi    +-2o|  4 

11-76  —-09!  6 

I2'OO  -OO  6 

+  OB<Ol62 


4 
3 

2 

3 

6 

4 

2 
12 


N.  P.  D. 


30 

Id 

33 


Adopted 
P.  M. 


5 


e 

to 


I  1'2 

45-6 

72-4 

93'9 


9'1 

44'3 
72-2 
84-5 


8  i-o 
94-1 


ii-i 

437 
72-8 

94'5 


7*7 
46-9 
80-2 
79-1 


46-5 
78-2 
917 

8-1 
45-0 
74-2 
92'3 


7'9 
46-6 

88-5 


9-1 

43'8 
70-2 
84-1 


i  ri 

44'5 
77'3 
91-1 


I  8'2  O'O 

18-2  +0-8 

19-0  +0-6 

20-2  0-0 


io'2  O-Q! 

10-6  +o'6! 

II-I  +I'0 

12-8  o-o 


57-9  -2-61 
54-1  +  1-61 
557  +o-2! 
56-1  o-o 
+o"-oio* 


5'3 
6-6 

6'3 
8-3 


+0-1 


o-o 

+0-2 


6 
4 

1*5        2 

o-o     6 


24-4       o-o  7 

25-6  -0-6,  4 

26-3   —i-o  4 
25-2       o-o 
-o"'oi 

28-4      o-oi  4 

27-4  +0-2  5 

30-0     —3'!  2 

267       o'o  3 

—  0"'02I 


14-7 

I5-I 

14-4    +I'3 

i6'o       o'o 
+o"'oi5 

5-1       o-o 

5-6   —  i-o 
4-1       o'o 

—  0"'OI2 


IZ'O          O'O 

io-9  +0-9 
1 0-0  +r.7j 
1 1 '6  o-o 

—  O"'00j 


10-8       oo 
12-7   -1-2;     4 
12-9   —  o'6j     8 

I2'6          O-Oj     12 
+  O"'O23 


6 
5 

2 

'5 

6 

4 
5 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


R.  A. 


N.  P.  D. 


j 

. 

P 

09* 

'o 

J2       '     fl 

o  .  —  £, 

tn 

a 

Epocli 

3*0 

So'.  -3 

-3    i            rf 

Epocli 

||_=£_ 

1° 

o 

of 
Obs. 

|ff 

iJ. 
jd, 

t> 

1  : 

of 
Obs. 

j|£ 

Jo 

4) 

1800. 

CQ  <^| 

o 

1800. 

ri 

O 

~r 

Adopted 
P   M 

o 

& 

Adopted 
P.  M. 

*o 

o 
ly 

Groombridge  1031 

5h  5im 
1 6°    o' 


Piazzi  V.  246. 


5h49" 

12°    59' 


Groombridge  1033 


5h47n 


34 


Groombridge  1034 

5h47m 
38°  13' 

Piazzi  V.  248.... 

,J'tr 


Groombr.  1031 

Eadclitte 

Greenwich... 


Groombr.  1032 

Kadcliffe 

Helsingfors  . . . 
Greenwich  .    . 


Groombr.  103  3 

Radclifte 

Helsingfors . . . 
Greenwich .... 


Groombr.  1 034! 
Radcliffe... 
Harvard  .. 
Greenwish  . 


Groombr.  1 03  5 

Radcliffe 

Helsingfors . . . 
Greenwich... 


Groombridge  1036  Groombr.io36 

;'•  48™  Radcliffe 

34°    6'              Helsingsfors... 
Greenwich 


Groombridge  1037  Groombr.io37 
Radclifle... 


48=41' 


Piazzi  V.  253. 

5h  50"" 
2?°    6' 


Groombridge  1039 
5h49n 


44 


6' 


33  Aurigae.. 
5h  5o 
35°  43' 


Bonn  

Greenwich . 


Groombr.  103  8 

Radcliffe 

Christiania 

Greenwich . . 


Groombr.  1039 

Radcliffe 

Bonn  

Greenwich 


Groombr.  1040 

Radcliffe 

Greenwich . . 


6-64       -oo 
•68   --21 


•20 


-00 


5  1  -64       -oo 

76  +-03 

•66  +-23 
'99       ' 


30-04  "oo 

29-98  —  -01 

29-86  +'04 

29^85  -oo 

—  Oa'OO23 

27-43  -oo 

•73  --I2 

53  +- 

72  -oo 


I2M 

46'! 

95'9 


II-2    23-93 

49-724-31  --34 

72-9  [24-14  --13 

94-5  24-04  -oo 


48-1 

70-2 

92-4 


44-7 
72-1 
92-5 


9.9 

47'' 
71-2 
69-1 


12-0 
47-6 

70-1 

92'3 


ii-i 

44-8 
76-1 
927 


I  I'2 

47'3 
72'2 

95-0 


13-2 

47'5 
74-6 
92-6 


7-1 
48-1 
94'5 


57-59       -oo 

•60  +-05 

•70   — -02 

•71       -oo 

+  o8-oo  1 5 

9-86  -oo 
•88  --08 
•98  --23 

73       'Ol 
—  os-ooi6 

53-92  -oo 
•85  +-08 
•93  -oo 

'93       -oo 

|-08'0001 


-oo 
-oo 


27-85 
•82 
78 

•78       -oo 
—  o'-ooog 


•oo 

+•07 


27-47 
2776 

28-28       -oo 
+  os -009  3 


5 
4 

2 
10 


44'4 
95-8 


I  1'2 

44'3 
72-9 
93-8 


44-8 
70-2 
91-6 


45-6 
72-1 
92-9 


II'O          C'O 

13-3   -0- 
15-0 


O'O 


49-5  o-o  6 

51-7  -0-8  4 

51-7  +0-3  4 

52-9  O'O  28 


3-1       o-o 

4-5  +i 

7-6  +0-8 
10-3       o-o 


2-3       0-0 

2-4  +0-5 

2'O     +1"2 

3-5       o-o 
+  o"-oi4 


9-9  44-0  o-o, 
45-9!43'i  +0-5 
71-2:42-5+0-9 
69-1  43-4  o-o 
—  o"-oio 


2  I2'O    24-1  O'O 

2  iJ47'5  26-3  +0-5 

2  ;!  70-1  [28-4  O'O 

6  91-8  30-0  o-o 


1 


4 

4 

16 


i  i-i 


+  o"-o74 


48-2       o'o 

46'!  146-9     +2'1 
76*1   J50-0     — O-2 

92-7  50-2       o-o 

"'024 


11-2:32-9 

45'i  i32'2 
72-2 

94-8 


13-2 

45 '4 
74-6 
92-6 


o-o 
+07 
1-5    +1-3 

2'8  O'O 

—  o"'ooi 


55-2  0-0 
56-6  -0-8 
56-8  -0-6 

56-5  O'O 

+o"-oi6 


i8'3       o'o 

44'9i23'5    -°7 
94'6 129'6       o'o 


GROOMBRIDGE  CATALOGUE — DKDOCKD  PROPER  MOTIONS. 
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St.n's  X:ime, 
and  Approxiui:it" 
B.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

n. 

Star's  Name, 
and  Approximate 
B.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

B,  A. 

N.  P. 

D. 

Obs. 
1800. 

3  e.12 

B>    O 

Jo 

No.  of  Observations. 

Epoch 
of 

Obs. 
1800. 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

™- 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

01)8. 

1800. 

I 

Seconds  of 
Adopted 
N.P.D.  1  890-0. 

Id 
•o  I 
5  .1 

o>  O 

as 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

34  Camelopardi... 
34°  4'' 

Groombridge  1042 

5b  49'" 
44°  54' 

Bradley  854. 

Groombr.  1041 
Radcliffe 

9-1 

477 
71-2 

957 

13-0 
50-1 
76-4 
947 

10-1 
47'5 
75'* 
95'4 

16-1 
49-6 
84-0 
95-6 

II'2 

50-0 
70'2 
95'6 

I4-1 

80'0 
94'9 

13-2 
48-1 
8l7 

93-6 

14-2 
49-1 
71-6 
932 

II'2 

48-5 

72-2 

7'0 

:49-3 
94-6 

a                s 

35-54       -oo 

•59  --04 

•51  +-05 

•57       -oo 
5  3'  1  8       -oo 

•19     +'O2 

•27   -'05 
•23       'oo 

+  o''ooo6 

43-49       -o° 
•6  1    —'03 

•48  +-16 
•69       'oo 

+  O8'OO24 

58^24       -oo 
•26  —-05 
•09  +-07 

•14       -oo 
13-26       'oo 

13-02     +'O2 

1  2  '94       'oo 
—  o"-oo38 

49-11       -oo 

•  1  2          -00 

•10   —-07 

•31     --I7 

•14       -oc 

49-98       "oo 
50-00   —  "09 

4973   +-'3 
49-84       -oo 
—  o8-ooi7 

29-36       -oo 
•68   --19 
•71    -'14 
•64       -oo 

30-85       -oo 
31-18   —  -18 
30-98   +-ii 
31-17       -oo 

28-25       'oo 
2778   +-16 
27-59       '00 

6 

4 

2 

5 

2 

3 

3 
3 

4 
3 

2 

5 

4 

2 

8 

5 

2 
2 
2 

6 

5 

2 

5 

2 

3 

3 
3 
3 
3 

5 

2 

6 
6 

i 

3 

2 

5 

3 
6 

44 

9-l 

47-3 
71-2 

95'5 

13-0 
49-8 
76-4 
947 

IO'I 

48-7 
75-2 

16-1 
49-1 
84-0 
95'5 

11-2 

45-8 
70-2 

95  '4 

14-1 

47'« 
72-5 
80-0 
94'9 

13-2 

50-8 
81-7 
93-2 

14-2 

47'S 
71-6 
92-0 

I  I  '2 

50-I 
72-2 

94-8 

10-8 
487 
94'4 

//             i 
13-9       o-o 

17-5   -j-o-i 
19-9       o-o 

22'2          O'O 

2I'I          0-0 
21-2     +O'9 

22-4       o'o 
49-0       o-o 

50-6     —0-4 

49-3   +17 
517       o-o 
•4-o"-032 

9-4       o-o 
9'o       o'o 
7-9  +0-6 
8  -3       0-0 

14-2       o-o 
13-5    +1-0 
15-1    -0-4 
15-0       o-o 

17-2       o-o 
17-8   +0-1 
18-1    +0-4 
19-1    -0-4 
19-0       o-o 

+  o"-O22 

59-6       o'o 

58-9         O'O 

59-4  -°'9 
58-3       o-o 
—  o"-oi6 

42-9       0-0 
4^3    +  1-5 

44-2     +0-2 

44-9       o-o 
+  o'  -026 

*7'6   +5'4 
33'4       0'° 
337       o-o 
34-1       o-o 
-f  o"-oi3* 

51-9       o'o 
50-6  +1-7 
52-6       o-o 
+o"-oo8 

6 
5 

2 

5 

2 

3 
3 
3 

5 

3 

2 

4 

4 
3 
8 

5 

2 

3 

2 

6 

5 
3 
5 

2 

3 

3 
3 
3 

4 

5 
3 
6 

5 

i 

4 

2 

5 
4' 

3 

42 

35  Aurigce  TT 

Groombr.  1051 
Radcliffe  

10-4 
46'9 
76-6 
95'5 

14-1 
50-1 

75'3 
80-0 
92-6 

14-2 

49-0 
71-0 
94-8 

13-0 

51-0 
73-1 
934 

13-1 
48-1 
83-1 
94'3 

50-5 
84-1 
917 

II'2 

48-I 
7O-2 

95  -6 

13-0 

50-8 
79-3 
955 

47-8 

72-5 
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4-o"'O2O 

37-6       o'o 
37'3   +0-4 
38-1   -0-3 
3  7  -9       o-o 
+o"-oo4 

42-5       o-o 

43'2    -1-2 

42-9  -1-2 

41-6         O'O 

—  o"-on 

26'!          O'O 

25-3  4-0-9 

28-3     —2-1 

26-2       o-o 

4-o"-ooi 

3O"2          O'O 

29-6  4-0-4 

29-2  4-0-5 

29-6         O'O 

—  o"'oo8 

7 
4 

2 

3 

3 
3 
6 

4 
3 

2 

3 

2 
2 
2 

5 

2 

3 
3 
5 

5 
3 
3 
3 

3 
3 

2 

3 

3 
3 

2 

3 

i 

3 

2 

4 

5 
4 

2 
12 

GroombridRe  1091 
6"    4- 
23°  50' 

Groombridge  1092 

6h      2m 

42°  28' 
Groombridge  1093 

6h      2m 

42°    4' 

41  Aurigffi  
6h    3m 
4»°  «5' 

Groombridge  1095 
6b    4m 
30"  44' 

Groombridge  1096 
6h    3m 

45°    i' 

Groombridge  1097 
6h    3m 
48"  44' 

Groombridge  1098 
6h    8m 
,5-    6" 

Groombridge  1099 
6h    3m 
44°  56' 

Pia/zi  V    1%  C 

Groombr.  1091 
Radcliffe  

I5'0 
50-6 

73-8 
91-1 

15-1 

46-8 
75-1 
94-1 

14-2 

44'4 
76-1 
95-1 

io-i 

497 
83-5 
92-9 

I  1-2 

45-6 

72'7 
95'5 

I3-0 
50-4 

78-1 
95° 

13-2 
51-0 
81-6 
95'i 

i  i-i 

47'5 
79-6 

957 

'31' 
51-0 

74'' 
92-6 

8-1 

44'9 
95-8 

S                  8 

34-21       -oo 

•82  --26 

•91    --13 

•94       -oo 
4-o"-oo96 

38-05       -oo 

3771    +-I5 
37-72   --03 

37-58       -oo 
—  o'-oo59 

55-35       -oo 

'43   ->l6 

•17  4--oi 

'12           'CO 

—  O"-OO28 

10-89       -oo 
iro8   —'13 
11-03   —  °4 

I  I  'CO         -OO 

4-o§-ooi3 

16-82       -oo 

77   -'oi 
•85    --17 
•67       -oo 
—  o"-ooi8 

8-51       -oo 
•46  +  -03 
•47   --oi 
•44       -oo 
—  o'-ooog 

1671     +'22 

17-00   —  II 
16-92    —-06 

16-84          'CO 

—  o'-ooio* 
23-16       -oo 

23-63     —'02 

*377  +'25 
24-23       -oo 

+  0"-OI27 

45-07       -oo 

4479  +-I4 
4474  +'io 
4477       -oo 
—  o"-oo38 

43-80  --23 
•40   4--I4 
•49       -oo 
—  o"-ooo9* 

2 

4 
3 
8 

3 
3 

2 

3 

5 
3 

2 

3 

6 

7 
5 
4 

2 
2 
2 

6 

4 
3 
3 
S 

i 

2 

4 
3 

5 
3 
S 

3 

2 
2 

2 

4 

2 

4 
5 

I5'0 
47-6 

73'' 
91-2 

15-1 
46-1 
75-1 
94-1 

14-2 

477 
76-1 
95-1 

lO'I 

47'4 
83-5 
91-5 

1  I  '2 

46-4 

72-7 

95'5 

13-0 

477 
78-1 
95-0 

13-2 
49-8 
8r6 
95-1 

in 

46-5 
796 
957 

'3'i 

50-6 

74'» 
91-1 

8-2 
47-0 
95-6 

ii"-4  -i'g 
91   4-1-2 
12-3  -1-5 

II-I          O'O 

4-o"  -02  1* 

30-8       o-o 
32-1       o'o 
31-5   4-1-9 

34-3          0-0 

4-o"-o44 

21'8          O'O 

23-3  -0-5 

23'4  +0-4 
24-5       o-o 
+  o"-033 

59-1       o-o 
61-5   -0-5 
60-2   4-2-9 
63-5       o-o 
+o"'Q54 

25-9       o'o 
26-1   4-0-7 

27-2  4-0-3 

28-0         O'O 

•4-o"-025 
42-9       o-o 

41-5  +1-3 

44'  i    ->'3 

42-8         O'O 
—  O"'OOI 

51-5       o-o 
52-4  -0-3 
53-4  -0-8 
52-9       o-o 
4-o"-oi7 

39-2       o'o 
38-6  4-ri 
41-2   —  i-o 
40-5       o-o 
+  o"-oi5 

32-0       o-o 
33-1    4-0-2 
34-5  4-0-6 

347       o'o 
+  o"-o35 

24-9       o-o 

28-5  +0-9 

35-1       o-o 
4-0"-  n  7 

2 
4 
3 
9 

3 
3 

2 

3 

5 
5 

2 

3 

6 
6 
5 
3 

2 

3 

2 

5 

4 
3 
3 

5 

i 
3 
4 
3 

5 
3 
5 
3 

2 
2 
2 

3 

4 
5 

5 

Christiania  ... 
Greenwich  

Groombr.  1092 
Radcliffe  

Greenwich  

Groombr.io82 
Radcliffe  

Bonn  

Greenwicli  — 

Groombr.  1083 
Kadcliffe  

Greenwich  

Groombr.  1  09  3 
Radcliffe 

Lund  

Bonn 

Greenwich  .... 

Groombr.  1  084 
Radcliffe  

Greenwich  

Groombr.  1094 
Radcliffe 

Helsingfors  .  . 
Greenwich  — 

Groombr.  1085 
Eadclitl'e  

Bonn  

Greenwich  .... 

G  room  Hr.  1095 
Radcliffe 

Christ  iania.... 
Greenwich  

Groombr.  1086 
Radcliffc  

Helsingfors  .  .  . 
Greenwicli  .... 

Groombr.  1  096 
Radcliffe 

Bonn  

Bonn 

Greenwich  — 

Groombr.  1087 
Radcliffe  

Greenwich  

Groombr.  1  097 
Radcliffe 

Bonn  

Bonn 

Greenwich  

Groombr.  1088 
Radcliffe  

Greenwich  

Groombr.  1  098 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1  089 
Radcliffe  . 

Greenwich  

Groombr.  1099 
Radcliffe  

Greenwich  .... 

Groombr.  1  090 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1  1  oo 
Radcliffe  
Greenwich  — 

Christiania.... 
Greenwich  .... 

6>>    6m 

20°   38' 

3K 
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1 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

ll 
Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

O 

°  T3    §s 
M   £00 

If* 

£<*< 
£ 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

.\'o.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•s-af 

ui   0>  CO 

IB." 
||d 

£•**-. 

Residuals 
C-0. 

1  Xo.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 

P.  M. 

I 

Adopted 
P.  M. 

Groombridge  1  1  o  I 
6h    4m 

44°  55' 
40  Camelopardi  .  .  . 

5!)      jm 

29°  58' 

Groonibriilge  1  103 
6h    5m 
38°  47' 

Groombridge  1  1  04 
6h    ;m 

37°  57' 

Piazzi  V.  34.3 

Groombr.l  101 
Radcliffe 

13  ) 
49-1 

75-4 
94-6 

9-2 

43-9 
75'z 
82-3 

14-1 

47'4 
717 
95-1 

'5'5 
47-1 

73'i 
95-1 

I  I  '2 

47  '4 
74-8 
96-0 

14-0 

JO'O 

71-8 
95-1 

13-2 
47-8 
74-6 
95-1 

15-8 
49-2 
70-2 
95'5 

15-8 
48-1 

70-2 
96-5 

13-0 

47'5 
76-1 
95-0 

R 
I  I  '67 

75 
•70 
•76 
+  o"-c 

4715 
•48 
-64 

•63 
+  0"C 

4-78 

75 
•85 

•65 

—  08'C 

12-62 

•72 

7i 
•60 

—  08'C 

19-26 

•27 

•4' 
•36 

+  0"'C 

41-81 

•82 

•86 
•86 

+  o"-c 

45-69 

7« 

•68 

•67 

—  0B'C 

53-29 

52-70 

51-98 
51-29 

—  os-c 

O'O2 
"00 
•12 

•02 

os-c 

54'34 
'33 

'37 
•24 
-os-c 

8 

•oo 

-•04 
+•03 

•oo 

01  I 

•oo 
+  •01 

-•04 

•oo 

1038 

•oo 
—  •02 
-•16 

•oo 
016 

•oo 
—  •I  I 
—  •I  I 

•oo 

)OO2 

•oo 

+•03 
-•08 

•oo 

>OI2 

"OO 
+  •02 

—  -01 
•oo 
006 

•oo 

-•03 

—  -oi 
•oo 

1OO2 

•oo 

•2  1 

2 

3 
4 
3 

6 
3 

2 

6 

5 
3 

5 

4i 

6 

2 

4 
3 

6 
3 
3 
5 

2 

2 

4 
3 

2 

3 

2 

3 

6 

3 
4 
6 

6 

2 
2 

4 

4 
3 

2 

4 

I3'i 

50-1 

75'4 
94-6 

9-2 
46-9 

75-2 
82-3 

14-1 

44-5 
71-7 
95-1 

'5'S 

46-8 

73-' 
95-1 

I  1'2 

43'8 
74'8 
96'! 

i4-o 
44-6 
7  ''8 
95-1 

13-2 
47-8 
74-6 
9S'i 

15-8 

44  '4 
70-2 
95-6 

15-8 
44-8 
702 
96-5 

13-0 

457 
76-1 
95-0 

447        o'° 

45^   +0'1 
46-3    4-0-5 
47-6       o-o 
+  o"-o35 

15-8       oo 
16-6  +0-6 
16-6  +  1-6 
18-4       o-o 
+  o"'Q35 

56-8       o-o 
577   +0-9 

6o'4-     —  O'3 

2 
2 

4 
3 

6 
5 

2 

6 

5 
3 
5 
4 

6 
3 
4 

2 

6 

3 
3 

5 

2 
2 

4 

3 

2 

3 

2 

3 

6 
3 
4 
6 

6 

3 

2 

4 

4 

5 

2 

4 

i  1  yncis 

Groombr.l  1  1  1 
Radcliffe  

9-1 
46'3 

747 
83-2 

13-1 
50-5 
74-6 
96-0 

13-2 
49-2 
74-6 
95-1 

I2-I 

497 
72'6 
92-5 

15-3 
477 
7$'i 
96^2 

I3-I 
47'* 
84-3 
95-2 

13"' 
50-1 
79-8 
957 

in 

47  '9 
88-6 

94'3 

7-1 
50-6 

93'° 

15-2 

48-8 
70-2 
94'9 

s              s 
46*40       'oo 
•30       'oo 

•20     +-03 
•20          -00 
—  OB'OO27 

7'g6          'DO 

•87       -oo 

•90     —  '09 

•76       -oo 

—  O8'OO24 

36-88       -oo 

36-95  --05 

37-01    --io 
36-92       -oo 
-|-o8-ooo5 

5-21        -oo 

•II   +-14 

•59  -'32 
•29       -oo 

+  0»'OOIO 

17-62       -oo 

•84     —  -21 

•76  --13 

•63       'oo 

+  os-oooi 

40-58       -oo 

•51  +-03 
•42  +-09 
•49       -oo 

—  O8'OOI  I 
0-70          -QO 

•52  +-II 

'54  +'°5 
•56       -oo 
—  os-ooi7 

53-02        -oo 

•08        -oo 

"34     --2° 

•14       -oo 
+  oa-ooi4 

61-95        '°° 
57-32   -73 
51-22       -oo 

—  0s-  1  2  50 

38-94       -oo 

•94  --07 

•81    +-oi 
•76       -oo 

—  08'0023 

6 
5 

2 

5 
3 

2 

2 

3 
1 

2 
2 

3 

3 

6 

5 

7 

2 

2 

5 
3 

2 

4 
3 

3 

2 

4 

-9 

6 
4 

2 
'5 

6 

70 
419 

2 

3 

2 

5 

9'1 
44-8 

747 
8r8 

13-1 

48-8 
74-6 
96-0 

13-2 
50-6 
74-6 
95-1 

I2'I 

48-7 

72-6 
92-5 

I5-3 
44'' 
73-' 
96-1 

13-1 

50-8 
86-6 
95-2 

13-1 

497 
79-8 

957 

in 
44-6 
88-6 
94-5 

7'3 
49'5 
93'i 

15-2 

47'5 
70-2 
95-2 

I-O          O'O 

o-6  +0-3 

1'2     —04 

0-7       o'o 
—  o"-oO4 

18-0       o-o 
i8'o   +0-3 

I7'2     +I'3 

18-8       o-o 

+  o"-oio 

14-2       o-o 

13-3  +07 

14-3    —  o-6 
13-5       o-o 
—  o"-oo9 

40-3       o-o 
39-1    +0-4 
39-6   -07 

38-4          O'O 
—  0"'024 

60-4       o'o 
60-0       o-o 
59-6       oo 
59-2       o-o 

-o  -015 

47-4     °-° 
49-3  +°-I 
51-1  +0-3 

51-9       o-o 

+  o"-o55 

3-4       o-o 

1-2     +0-9 

o-o  +n 
0-5       o-o 

-°''°35 
20-7       o'o 

19-7  +1-3 

22'8     —I'4 

21-4       o'o 
+  o"-oo9 

267       o'o 

26-7  -0-3 

26-1        o'o 
—  o"-oo7 

16-5       o-o 

17-8  -0-5 

18-9   —i-o 

i8'5       o'o 

+  0""025 

6 
4 

2 

6 

2 

3 

2 

3 
I 

2 
2 

3 

3 

4 
6 

5 

7 
3 

2 

5 

3 
3 
4 
3 

3 

2 

4 

3 

6 
4 

2 
22 

«5 

43 
356 

2 

3 

5 

6h      _m 

28°   27' 

Groomhridge  1112 
6h    6m 

48°  30' 

Groombrid»e  1113 
6h    6m 

45°  23' 
Groombridge  1114 

6h   I2m 

'3°  55' 

Groombridge  1115 

6h    7m 
37°  46' 

Groombridge  1  1  16 

6h      6m 

5°°  17' 

Groombridge  1117 
6h    7m 
48°  13' 

Groombridge  1  1  1  8 
6h  14™ 

10°  57' 

Groombridge  1119 

jh  ^6m 

1°    2' 

Groombridge  1120 
6h    8m 

33°  20' 

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1112 
Radcliffe  

Greenwich  — 

Groombr.l  1  02 
Radcliffe 

Helsingfors.... 
Green  wicli  

Groombr.l  103 
Radcliffe  

Bonn  

Greenwicli  — 

Groombr.  1113 
Radcliffe  
Bonn1  

Harvard 

Greenwich.... 

Groombr.  1  1  04 
Radcliffe  

61-5        o-o 

+  o"-058 

31-3       o-o 

33-1  +0-9 

357   +°'3 
37-8       o-o 
+  o"-o8i 

13-5       o-° 
14-8   —0-5 
15-2   —  o-i 
15-6       o-o 

+  0"'025 

25-3       o-o 

23-1  +17 
24-7  -0-3 

24-0       o-o 
—  o'  016 

I2'O          O'O 
I  I  "6     +P2 

14-4  —o"8 
14-2       o-o 

+  0"'027 

30-8       o-o 

34-8  +0-9 

40-8       o-o 
46-3       o-o 
+  o"-i94 

0-5       o'o 

0'2     +0'5 

ri    —  0-2 

I'2          0-0 

+  o"-oog 

35-9       o-o 

34'°  +'"4 
34-2   +0-6 

34-5,,    °° 
—  o"-oi7 

Greenwich  — 

Groombr.  ii  14 
Radcliffe  
Kasan  

Harvard 

Greenwich  .... 

Groombr.l  105 
Radcliffe 

Greenwicli  .... 

Groombr.  1115 
Radcliffe  

6h      gm 

3°°  45' 

Groombridge  1  1  06 
6h    5m 
3  8°  48'. 

Groombridge  1  1  07 
6h    5m 

45°  '3 

Groombridge  1  108 
6h    6-° 

33°    i' 

Groombridge  1109 
6h    7m 

33°  1  4' 

Groombridge  1  1  10 
6h    5m 
48°  1  6' 

Helsingfors  ... 
Greenwich  .... 

Groombr.l  106 
Radcliffe  ...'.. 

Harvard  .  ... 

Greenwich  .... 

Groombr.  1  1  1  6 
Radcliffe 

Lund  

Greenwich  

Groombr.l  107 
Radcliffe 

Greenwich.... 

Groombr.  1117 
Radcliffe  

Bonn  

Greenwich  

Groombr.l  108 
Radcliffe 

Greenwich  .... 

Groombr.  1  1  18 
Radcliffe  

Helsingfors  .  . 
Green  wich  

Groombr.l  109 
Radcliffe  

-•04 

•oo 

)251 

•oo 
+  •02 

—  'IO 

•oo 

)OOO 

•oo 
—  •03 

—  '10 

•oo 

)OI2 

Kii.saii 

Greenwich  
Groombr.l  1  19 

Helsingfors  ... 
Greenwich  

Groombr.l  1  10 

Greenwicli  

Groombr.  1  1  20 
Radcliffe  

Bonn  

Helsingfors... 
Greenwich.... 

Greenwich  .... 
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Star's  Name, 
ninl  Approximate 
K.  A.  an,!  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

N.  1'. 

u. 

Epoch 
of 
Obs. 

1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Resi'luals 
r-o. 

No.  of  Observations. 

Kpocli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Id 

V 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Spool! 

of 
Obs. 
1800. 

+ 

18  -1 

-§£  - 

•  Jd 

!•<»• 

& 

Residuals 
C—  O. 

No.  of  Observation?. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Piaz/i  V  1.  10 

Groombr.  1121 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.  1  1  2  z 
Radcliffe 

15-0 
48-6 
73'2 
95'5 

15-1 

45-8 
77-8 
95-1 

7-6 
46-0 
95'3 

,5-6 
46-1 
70-2 
94'5 

io-  1 
46-1 
77-1 
87-0 

47'' 
88-6 
91-8 

1  6-2 

47  '4 

70-2 

958 

10-1 
49  '4 

75-1 
87-0 

9-2 

43'9 
747 
957 

13-0 
46-1 
81-0 
93'3 

8                   8 

14-57       -oo 

•83     -Ml 

•84   -f-oi 
•94       -oo 
+  o"-oo46 

10-19       -oo 
•23    --05 
•13   +-04 
•17       -oo 
—  o'-ooo3 

55-34       -oo 

•II     -flO 

"04       -oo 
—  o'-oo34 

50-75       -oo 
•83    -'23 

'5'    -'03 
•37       -oo 
—  o8-oo48 

23-09       'oo 
23-05   --19 
22-79  —  '°8 
2272       -oo 
—  o'-oo48 

6-15       -oo 
•61    —-06 

•53   +-38 
•94       -oo 
+  o"oo86 

12-97       -oo 
13-13   --13 
13-10  —-08 
13-05       -oo 

+  O8'OOIO 

4-85       -oo 
73   +-02 
•51    +-18 
•66       -oo 

—  O8-OO25 

56-71       -oo 
57-01    --24 
•56-74  +-09 
56-87       -oo 
+  o'-oo  1  9 

6-12       -oo 
6-00   +-08 
5-96   +-09 
6-04       -oo 
—  o'-ooic 

4 
4 

2 

5 

3 
3 
8 

3 

4 
6 

10 

5 

2 

5 

6 
4 

2 

3 

5 
4 

2 
\\ 

3 
3 

2 

6 

6 
6 

2 

4 

6 

7 

2 

6 
5 

' 

15-0 
46-, 
73-2 
95'4 

'5'' 

50-6 

77'4 
95-1 

9-o 

43'6 
95-2 

,5-6 
45-6 
70-2 
94-6 

IO-I 

44-8 
77-1 
87-0 

i  ri 

46-5 
88-6 
90-6 

16-2 

48-6 
70-2 
957 

io-  1 

45  '4 
75-1 
87-0 

9-2 

44  '4 
74'7 
95-6 

13-0 
48-6 
8ro 
93'3 

a             •> 

14       o-o 

2-1      +0-5 
4-0     -0-3 

4-6       o-o 
+  o"-O40 

32-8       o'o 
31-4  +0-8 

32-O    —0-2 

31-5       o-o 
—  o'-oi6 

3-0       o-o 

1-3  +1-4 

1-9       o-o 
—  o"-oi3 

59-0      o-o 
59-4  +0-1 
6n    —  n 
60-5       o-o 
+o"-oi9 

26-3       o-o 

26'!      +0-2 

25-4  +0-9 

26-3       o-o 
o"-ooo 

55-5       o-o 

53'8    +1-2 

54-9  -0-6 
54-3       o-o 
—  o"-oi5 

9-3       o-o 

8-2     +1-2 

7-0  +2-4 

9-4      o-o 
+  o"-ooi 

41-6       o'o 

45-2  +0-9 
51-6  -1-7 

51-4       o-o 

+  0"-127 

18-9       o'o 

21-9  +07 
25-4  +0-5 

28"!           O'O 

+o"-io6 

19-4       o-o 
18-4  +i'3 

19-4  +0-5 

20'0          O'O 

+o"-o<>7 

4 
3 

2 
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3 

4 
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3 

24 

4 
6 

IO 

4 

2 

5 

6 
3 

2 

3 

5 
3 

2 

9 

3 

5 

2 

6 

6 

4 

2 

3 

6 

4 

2 

6 

5 
4 

2 

3 

Groorabridge  1131 
6h  iom 
42°  33' 

4  Lyncis    

Groom  br.  1  131 
Kadcliffe  

I2-I 
46', 

75-0 

93'7 

15-0 

45"' 
73'* 
84-6 

15-0 

45'4 
73'i 
95-1 

'4'7 
42-8 
75-8 
92-8 

13-0 

467 
85-4 
92-9 

15-1 

44-8 
727 
937 

in 
49-1 
71-6 
93-0 

I0'2 
49-6 
70-9 
90-9 

I2'I 

47'2 
76-6 
9I-3 

I3-I 
48-1 
76-1 
93'3 

S                    X 

47-55       -oo 

•56    +-02 
•46    +-I4 

•6  1       -oo 

+o"-ooo7 

17-78       -oo 
17-99  ~'21 
iS'oi    —'23 
17-78       -oo 

OB'OOOO 

3-57       -oo 

•59  --08 
•52  --05 

•43       -oo 
—  o'-oo  1  7 

49-72       -oo 
79       -oo 
•71    +-16 
•9  1       -oo 

+  0"0024 

8-70       -oo 

•79   -'°3 
'93   -'07 
•88       -oo 

+  OB'O023 

42-64       -oo 

•74  --05 
•84  —-II 
•76       -oo 
+  o'-oo  1  5 

32-60       -oo 
33-27   --30 

33°9  +'11 
33-41       -oo 
+os-oo99 

22-00       -oo 

21-74    +'I7 

21-85   +-QI 
21-82       -oo 

—  O"'OO22 

37-29       -oo 

•38  --05 
•23  4-14 

•39       -oo 
4-o8'ooi3 

26-31       -oo 
•28   --oi 

•32  —-08 

•23       -oo 
—  o'-oo  10 

4 
4 

2 

3 

6 

3 

2 

4 

9 
3 

2 

3 

7 
7 

6 

A 

3 

! 

5 

3 
* 
5 

5 
4 

2 

Si 

12 

4 
6 

4 

4 

2 

4 

6 
3 

2 

3 

12-1 
46'! 
75-0 
.93-7 

I5-0 

47'9 
73-2 
84-6 

I5-0 

47-6 
73-1 
95'' 

'47 
45-6 
75-8 
92-6 

13-0 

47'9 
85-4 
92-9 

15-1 
45'4 

727 

937 

i  i-i 

44'5 
71-6 
91-6 

IO'2 
49-6 
70-9 
90-4 

I2-I 

48-1 
76-6 
9I-3 

'3'I 

44-8 
76'i 
93'3 

51-6       o-o 
53'5   -''2 

52-8     +0-2 

53-4     °'° 

-fo"-O22 

54-9       o-o 
55-2   -o-i 
55-1   -0-2 
55-5       o-o 
+o'-oo9 

25-6       o-o 

25-5  +0-4 

z6'0    +O'2 

26-5       o-o 
+  o"-o  1  1 

48-8       o-o 

51-8  -0-3 

55'3   -i'i 
5  5  '8       o-o 
+  o"-O9O 

16-0       o-o 
16-0  +0-7 
15-8  +1-4 
17-3       o-o 
+  o"-oi6 

15-9       o-o 
16-9  +0-8 
19-0  +0-4 

2O'6         O-O 

+o"-o6o 

55-0      o-o 

54'5   +i'3 
55-9  +0-4 
56-7       o-o 

+  O"'02I 

9-7       o-o 
7'5   +''3 
7'4  +o-9 
7-9       o-o 

—  0"'O22 

28-2       o-o 

28-O    +O'2 
28-9     —07 
28"2          O'O 

o"fooo 

41-2       o-o 
42-1  +0-4 

44-8  -0-9 

44-6       o-o 

+  0"'042 

4 
3 

2 

3 

6 

5 

2 

4 

9 

5 

2 

3 

7 
4 
3 
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4 
4 
3 

3 

5 
4 

2 

5 

5 
3 

2 
12 

12 

5 
5 

12 

4 
3 

2 

4 

6 
3 

2 

3 

61.       gin 

30'  24' 

Groombridge  1122 
6h    9m 

36°  17' 

2  Lyncis  .     . 

Bonn  

Greenwich  .... 

Grootnbr.  1  132 
Radcliffr 

6h    I2m 

3°°  34 
Groombridge  1  133 

6h    I2m 

37°  48' 
AC  AuricrsD  .. 

Harvard  
Greenwich.... 

Groombr.  1  1  2  3 
Radcliffe  
Greenwich  .... 

Groombr.l  124 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.l  133 
Radcliffe  

6h    9"' 

30°  57' 

Groombridge  1  124 
6'1    9'" 
33°  2>' 

42  Auriga;  

Harvard  

Greenwich  .... 

Groombr.  1134 
Radcliffe 

6h   I2m 

36°  29' 

Groombridge  1135 

6h  I2m 

5'°  3i' 

Groombridge  1  1  36 
6h  I3m 
32"  58' 

Groombridge  1137 
6h  i9m 
n°  59 

Piazzi  VI.  42  

6h  21™ 

10°  19' 

Groombridge  1139 
6h  13™ 

44°  2°' 

Groombridge  1  140 
6h  I3m 
47°  3<5' 

Helsingfors  .  .  . 
Greenwich.  ... 

Groombr.  1125 
Radcliffe  

Harvard  

Greenwich  

Groombr.  1135 
Radcliffe 

6U    9m 
43°  32' 

Groombridge  1  1  26 
6h  16- 
n°  45' 

Groombridge  1  1  27 
6h  iom 
33°  42' 

ji  AunusB 

Bonn  

Greenwich  

Groombr.  1126 
Radcliffe  

Greenwich  — 

Groombr.  1136 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1137 
Radcliffe 

Greenwich  

Groombr.  1  1  27 
Rmdcliffe  

Helsiugfors  .  .  . 
Greenwich  

Groombr.l  128 
Radcliffe  

Greenwich  

Groombr.  1  1  38 
Radcliffe 

6h  lo" 

42°  35' 

3  Lyncis  

Bonn  

Greenwich  

Groombr.  1  1  29 
Radcliffe  

Greenwich  

Groombr.l  139 
Radcliffo 

61'  nm 

28°  i  r 

Groombridge  1130 
6h  iom 

50"  29' 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1130 
Radcliffe  

Greenwich  

Groombr.  1140 
Radcliffe 

Lund  

Greenwich  

Greenwich  .... 

( 
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Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Cephei  51... 
6h  48™ 

2°  46' 


Groombridge  1 1 42 
6h  I4m 

45°  53' 


Piazzi  VI.  55-... 
61'  1 6" 
3'°  3°' 


Piazzi  VI    57.... 
6h  ,6m 

31°  20' 


Piazzi  VI.  6 1. 
6h  iym 
3>°  3'' 


5  Lyncis 
6h  17 
3i°  3'' 


46  Auriyse  . 
6h  16" 
40°  39' 


Groombr.  1 141 

Radcliffe 

Greenwich  .... 


Groombr.  1142 

Radcliffe 

Bonn.. 

Greenwich 


Groombr.  1 143 

Radcliffe 

Helsingfors... 
Greenwich.... 


Groombr.  1 144 

|  Radcliffe 

Helsingfors  ... 
Greenwich  .. 


Groonibr.  1 145 

Radcliffe 

Helsingfors  ... 
Greenwich  .. 


Groonibr.  1 146 

Radcliffe 

Helsingfors  . . . 
Greenwich 


Groombr.  1 147 

Radcliffe 

Greenwich 


Groombridge  1 148 
61'  i5m 
49°  25' 


R.  A. 

Epoch 

J*§   Id 

?  ^-  2    '  —  '   i 

CO 

§ 

'•§ 

of 

C     <U     ON       -Zt      \ 

E 

Obs. 

%  o""    (§ 

y 

1800. 

5 

O 

Adopted 

~ 

P.  M. 

X 

s             s 

7-1 

47-79  +  2-54 

3 

47-2 

49-16  —  0-63 

'57 

937 

46-43     o'oo 

322 

16-1 

1-23       -oo 

5 

50-0 

-28       "oo 

2 

74-6 

•33  -'OI 

2 

92-4 

•34       -oo 

3 

13-2 

i  '66       -oo 

5 

46-2 

•75   --05 

5 

72-2 

•65   +-09 

2 

80-6 

•75       -oo 

5 

+  o"-oo  i  3 

,3-5 

21-09       *°° 

6 

47'4 

20-85   +'°2 

4 

727 

2O'6g       'oo 

2 

94'9 

20^4       -oo 

5 

—  os-oo68 

I0'2 

o'66       -oo 

2 

477 

•62    --08 

5 

75-8 

•57   --I2 

3 

83-3 

•43       -oo 

5 

'  10-9 

12-85       '°° 

7 

48-4 

72    +-03 

5 

75-8 

•60   +'08 

3 

83-5 

•66       -oo 

9 

—  O8-OO26 

8-6 

45'3 
84-8 


25-60 


-oo 

•61    —  -02 
•58       -oo 


Groombr.  1148    13-1 

Radcliffe ';  49-6 

Bonn  |j  72-0 

Greenwich \  92-2 


Grootnbridge  1149  Groombr.ii49 


6h  17 
33°  39 


Gronmbridge  1 1  50 
6l,  ,6m 

49=    8' 


Radcliffe 
Helsingfors . . 
Greenwich.... 


Groombr. 1 1 50 

Radcliffe 

Bonn 

Greenwich  .. 


55-19       -oo 

•13  +-07 

•'7    +'03 
•20       "oo 

+  08'OOOI 


15-0 
48-1 

70-2 

100-2 


13-1 
49-1 
83-1 
91-5 


8-83       -oo  5 

77       'oo  3 

•60+14  2 

•68       -oor  3 

—  os-ooi8  I 

9-56       -oo.  4 

•38     +-I4J  2 

•48     —'Oil  2 

•46       -oo  3 

—  o8-ooi3 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


So 
lo 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Adopted 
P.M. 


'46-5 
92-4 


16-1 

49-8 
74-6 
3  '  92'4 


13-2 
45-6 

72-2 
80-6 


127 
46-1 

72-7 

94'9 

IO'2 

45'2 
75-8 
83-2 


52-1 

52-3 
54-9 


o-o 

+1-0 

o 


0632 


30-9  o-o 

31-7  o-o 

33'5  -i 

32-7  o-o 


ii 

122 


29-9  o-o 

28-5  +0-5 

28-0  +O'2 

27-5  o-o 


19-0 


22-4   —  o-8 
2  1  -8       o-o 


10-9  25-3  o'o 
43-8  25-3  +0-1 
75-8  125-9  -°'3 
83-4  [25-7  o'o 
+  o"-oo6 


8'6  24-9  o-o 
44-6  [24-5  +0-3 
84-8  124-6  o-o 


13-1  31-6       o-o 

48-5  31-1  +0-7 

72-0  337   -1-7 


92-2 


15-0 

47 '4 

70-2 

iOO'2 


32-1 


28-5 

27-1 
27-4 
267 


D"-oo6 

O'O 

+07 

—  O'l 

o-o 


—  O   'O2  1 


13-1  15-2  o-o 
49-1  14-8  +0-8 
83-1  (16-8  —07 


9''5 


16-2 


O'O 

-oi3 


50-6       o-o!  5 

53-8   -0-2!  4 

56-9  — o-8l  2 

56-9          0-OJ  2 

+o"-o94 


O'O 


6 

3 

10 


Groombridge  1151 
6h  23"" 

u°  55' 


Groombridge  1152 
6h  ,6m 

46°  23' 


Groombridge  1153 
6h  I7m 

43°  24' 


Groombridge  1 1  54 
6h  i7m 

49°    5' 


Groombridge  1155 
6h  i8m 

37°  23' 


Groombridge  1156 
6h  i8m 

47°  58' 


Groombridge  i  157 
6h  i8m 

49°  34' 


Groombridge 
6h  19'" 
42°  31' 


Piazzi  VI.  75. 
6h  27"' 
10°  18' 


Piazzi  VI.  83. 
6h  20™ 

37°  29' 


158 
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R.  A. 


t* 

Epoch  i  -c.^  § 

f  If1 

1800.        3 


Residu 
C-0. 


Adopted 
P.  M. 


tio 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


o_.  ; 
«  « - 


30 


A 


Adopted 
P.  M. 


1 

S                  8 

• 

r.U5l 

i  n 

22-52       -oo 

6 

i  n 

9-0       o-o 

e  

49'5 

23-51    --68 

3 

44-1 

8-3  +0-4 

7  1  '6 

23-06   —  -oc 

3 

71-6 

8'6    -0-2 

ich  .... 

93'5 

J                               J 

23-17       'oo 

J 

8'2          O'O 

+  O8too79 

—  o"-oio 

r.  1  1  5  2 

I2-I 

49-30       -oo 

4 

12-1 

41-4       o-o 

e  

48-? 

•42    —'13 

3 

eo-i 

4O'o   +  1  -4 

T        J 

76-6 

I                                      J 

•20     +-01 

2 

j 
7  O'O 

l          7          1            T 

42'C     +O"C 

ich  

/ 

95-0 

7        ' 

•29       -co 

3 

95-0 

T            J             '                 J 

43'4,,     °'° 

—  O*'OOOI 

+  0"'024 

r.  1  153 

15-1 

13-70       -oo 

3 

15-1 

347       o-o 

e  

48-4 

77   -''5 

3 

46-4 

32-6  +1-5 

83-1 

•65     —'12 

2 

83-1 

32-3    +o'8 

icli  ... 

937 

•51        'oo 

3 

937 

32-9       o'o 

—  0S'O024 

-o"-023 

T.I  1  54 

13-1 

10-88       -oo 

2 

13-1 

23-0       oo 

49-1 

•42     +-12 

2 

50-8 

23-9  +0-5 

80-5 

"i  I    +'l  3 

3 

80-5 

24-5    +  ro 

ich  

J 

93'9 

1             J 

•M        -oo 

4 

J 

93'9 

2j'9          O'O 

r.  1  155 

14-1 

."  n*  i 

31-41        -oo 

'f•\^      —  •  i  i 

2 

•y 

14-1 

1  n  "7 

I2"O          O'O 
i  -7  •  r     -1-  n'n 

Groombr. 
Radcliffe.. 
Kasan 
Greenwich 


Radcliffe 
Bonn 


Groombr. 
Radcliffe 
Bonn 
Green  wicl 


Groombr. 
Radcliffe 
Bonn 
Greenwich 


Groombr. 

Radcliffe 50-2 

Harvard. 


73-1 
Greenwich  ....   94-7 


Groombr.  1156 

Radcliffe 

Bonn 

Green wicii .... 


Groombr.  1157 

Radcliffe 

Bonn  

Greenwich  — 


Groonibr. 1 1 58 

Radcliffe 

Bonn  

Greenwich  — 


Groombr.  1 159 

Radcliffe 

Greenwich  — 


Groombr.  1 160 

Radcliffe 

Harvard 

Greenwich .... 


'57   -'03 
-58       -oc 

+  08-002I 


32-01 


-oo 


14-2 

49-K 

76-2   32-1  I    —'15 

90-6  3i-95       'oo 

—  o»-ooo8 
I 
13-2  40-88       -oo 

n  S  _  n 


50- 
72-1 

90-1 


I2-I 

50-I 

747 
91-8 


10-3 
48-1 
94-2 


137 
47'4 
73'2 

95-0 


•86  --08 
•84  --12 
•67  -oo 

—  0"-0028 


34-11       -oo  4 

34-01    +-02'  3 

34-04  --06  3 

33-95       -oo  3 

—  OS'OO2O 


28-68 
27-82 
26-88 


-oo 
-04 
-oo 


1-92       -oo 
1-89   +- 

2-12     —-06 

2'1O          'CO 
+  O8'OO22 


497  'z'5  +°'9 
73-1  13-2  +1-0 
95-3  15-1  o-o 
+o"-038 


14-2 
49-1 
76-2 
90-6 


13-2 

47'5 
72-1 

90-1 


12-1 
46-6 

747 
91-8 


10"2 
48-I 
93'5 


137 

44-8 
73-2 
95'4 


49 '4       o-o 
48-1    +1-2 

49-3    +0-1 

49-3       o-o 

—  o"'ooi 


517 
52-2 
51-2 
52-0 


56-5 

55-8 
55-I 
55'9 

—  o 


o-o 

-0-4 
+07 

O'O 


O'O 

+  0-4 

+  0-9 
o-o 

•008 


18-8 
40-5 


o-o 

+  1-1 

68-9       o-o 
+  o"-6o2 


147 

13-3 
12-3 
12-3 

—  o' 


O'O 

+  0-6 

-1-07 

O'O 

•029 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

1). 

Star's  Name, 
and  Approximate 
B.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

c-o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.lSgo-o. 

fc 

No.  of  Observations. 

5poch 
of 
Obs. 
1800. 

f 

Residu&Is 
C-O. 

i 
1 

of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 

r.  M. 

Groombridge  1161 

fill    20m 

37    4s 
Groombridpe  i  162 

fih   ,gm 

49a  43' 
6  Lyncis  

Groombr.  1  1  6  1 

Radclifle  .     .  . 

'37 
48-2 
74-2 
95-0 

13-2 

76-1 
937 

10-2 

47'  i 
72-2 
82-9 

15-1 

48-5 
75-1 
92-8 

13-2 

47-6 
72-1 
90-8 

u-8 
45-I 
77** 

78-5 

12-1 

477 
73'i 
90-9 

+6*4 

73"' 
89-8 

13-1 

47'' 

72-0 

1OO-2 
12-2 

47-8 

73'' 
90-8 

s               » 

lO'io       -oo 
9-85   —  .-01 
9^62   4-01 
9-46       -oo 
—  o*  0079 

28-55     -'21 

•n    +  -15 
•io  +  11 
•17       -oo 

—  O8"OO21* 

14-18       -oo 

14-01  +-05 

13-89  +-08 
13-93       -oo 

31-57       -oo 
•65    --18 
•32   +-oS 
•34       -oo 

1274       -oo 
•56  +'io 

•48  +-13 

•57       -oo 

—  08'0022 

49-92       'oo 
50-08    —  '16 
49-81    +'io 
49-91       -°bc 

—  08'OOOI 

29-89       -oo 

•80    —-02 

74  --05 
•63       -oo 

46-51        -oo 

•58     --02 

•44  +''6 

•62       -oo 
+  os-ooi4 

38-66       -oo 
'54   -t*oi 

•44  +-03 

•38       -oo 
43-93       -oo 

44-12  --09 

44-25   --16 
44-13       -oo 

6 

3 

2 

6 

2 

3 
3 
3 

6 
3 

2 

8 

3 
4 

; 

2 

2 

3 
3 

n 

3 

2 

4 

2 
2 

4 

4 
4 

2 

3 

5 
3 

2 

3 

i 

3 

2 

3 

'37 
47'3 
74'2 
95'5 

13-2 
50-1 
76-1 
937 

10-1 

44'5 
72-2 
82-6 

15-1 
48-8 

75"! 
93-1 

13-2 
48-6 
72-1 
90-8 

1  1  -5 

44-4 
77-2 

7S--5 

12-1 

47-1 
73-1 
90-9 

I2'I 

477 
73  ' 
89-8 

13-1 
48-1 

72-0 

100-2 

12-2 
49-2 

73-' 
90-8 

25-2       o-o 

27-1     —O43 

27-4  +0-8 
29-3       o-o 

257       o-o 
27-7   -i-i 
27-3   -o-i 
277  ^     o-o 

1-1       o-o 
11-4   -f-0'8 

22-1      —  O"9 

24-6       o-o 

52-7       o-o 
51-9  +1-0 
52-9  +0-1 
53-1       o-o 
+  o"-oo5 

44-3       o-o 

457   -o'S 
45-9   -0-2 
46-2       o-o 

44-1       o-o 
44-2   -0-6 

44'5    -i'4 
H'i(>    o-o 

24-9       o-o 

24-2  +1-3 

26-7   -0-7 
26-3       o-o 
+  o"-oi8 

50-3       o-o 
48-3    +1-8 
497   +0-2 
49-8       o-o 
—  o"-oo6 

35-1       oo 
36-2   —  o-i 
38-6  —i  '9 

37-3       o-o 

+  0"'025 

40-3       o-o 
40-6  +0-4 

41  7       o-o 
+  o"-oi8 

6 
4 

2 

6 

2 

3 
3 

3 

5 
3 

2 

8 

3 

3 

2 

3 

2 

4 

3 

j 

10 

3 

2 

4 

i 
4 

2 

4 

4 
4 

2 

5 
5 

2 

I 

3 

3 

Groombridge  1171 
6h24m 

45°  3°' 

Groombr.U7i 
Radcliffe 

I3-5 
48-1 
76-I 
90-1 

1  1-2 

47'' 
90-7 

13-1 
50-1 
73'« 
94'3 

14-8 
46-5 

77'' 
91-4 

14-8 
51-9 

91-6 

II-* 

49-8 
727 
93'3 

I  1-2 
49-6 
71-2 

94'3 

I  I'2 
48-5 

73-6 
68-2 

10-6 

47'5 
78-2 
76-4 

9-1 

45'4 
82-0 

8                   S 

25-82       -oo 
•76  —  -02 
•68   —  -oi 
•63       -oo 

23-52       -oo 
•55       -oo 
•48  +-08 
•58       -oo 
+o8-ooo8 

9-65       -oo 
•68   --06 

'49  +'" 
•59       -oo 

—  o§-ooo7 

5794       -oo 
57-94  +-03 
57-88  +-ii 
58-00       -oo 
+  o«-ooo8 

o'37       -oo 
•50  —-14 
•32   +-03 
•34       -oo 

3-80       -oo 

•70  +-05 

75   -'04 
•69       -oo 

—  o"-ooi3 

54-19       -oo 
•17   —  -01 
"24  —  "io 
•13       -oo 
—  o"ooo7 

39-85       -oo 
40-31    +-07 
40-69   +-04 
40-66       -oo 

45-70       -oo 
•70   --18 
•32   +-05 
•38       -oo 

40-40      -oo 

39-49  --08 

38-39       -oo 

3 

2 

2 

3 

6 
3 

6 

4 
3 

2 

7 
5 

2 

3 
4 

2 

4 

3 
3 

2 

6 

2 
2 
2 

6 

5 

.2 

2 
I 

1  I 

4 
3 
3 

6 

4 
8 

13-5 

49'5 
76-I 
90'! 

I  I  -2 

71-5 

I3   1 

47*3 
73-1 

93-4 

14-8 
44-8 
77-1 
91-1 

,4-8 
48-4 

75'' 
91-6 

I  1'2 

47'' 

93'4 

1  1-2 

48-6 

71-2 

947 

I  1-2 
46-6 

73-6 
68-2 

10-6 

44'9 
78-2 
76-3 

9'1 
48-1 

82-1 

*                  * 

35'3       o-o 
35-8   -0-4 
36-8   -1-3 
35'5  ,    o-o 

2-O          O'O 

2-3       o-o 

2'6          O'O 

+  o"-oo8 

2O'O         O'O 

22-9  +0-6 
23-3   +2-6 
27-1       o-o 

47-2       o-o 
46-0  +ro 

48-3  -i*S 
46-7       o-o 

—  o"-oo7 

47-5       o-o 
48-3   +0-3 
51-0  -1-4 
50-3       o'o 

47-1       o-o 
47-6  +1-1 
50-0  —0-3 
50-5       o-o 

47   -0-9 
5-2       o-o 
6-5    —  0-6 
6-8       o-o 

57-9       o-o 
63-8   +0-1 
68-8   —0-4 
67-6       o'o 
+  o"-i7o 

37-8       o-o 
38-6  +0-8 
42-2   —  n 
41-0       o-o 

i  -6       oo 
12-5   +0-4 

22-8          O'O 

3 
5 

2 

3 

6 
6 

6 

4 
4 

2 

6 

5 
3 

2 

4 

4 

4 

2 

4 

3 
4 

2 

6 

2 

4 

2 

6 

4 
4 

2 
I 

I  I 

4 

3 
5 

6 

5 
1  1 

Harvard  

Bonn 

Greenwich  

Groombr.  1  162 
Radcliffe  
Bonn  

Greenwich  

Groombr.  1  172 
Radcliffe  
Helsingfora... 
Greenwich.... 

Groombr.  1173 
Radcliffe 

fih   2jm 

34°  34 

Groombridge  1173 
6h25m 

37'  27' 

Gioombridge  1  174 
6*24.™ 
43°  26' 

Groombridge  1175 

fih  2jin 

43°  20' 

Groombridge  1  176 
6h  26- 
3''55' 

Groombridge  1177 
6h  25°" 
34°  *5' 

B.F.  897... 

Greenwich  

Groombr.  1  163 
Radcliffe  

•61'    21"' 

3'    45' 
Groombridge  1  1  64 

fill  20m 

43    34' 
Groombridge  1165 

fib  2,m 

49    48' 
47  Auriga;  

fih  21in 

43    '4' 
Groombridtre  1  167 

6h   22m 

45'  59' 
Groombridge  1168 

fih  22n, 

46'    2' 
Piazzi  VI.   103  

fih    22m 

4«°  3'' 
Groombridge  1  170 

fih  23m 

46°  12' 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  164 
Radcliffe  

Harvard  

Greenwich  — 

Groombr.  1  1  74 
Radeliffe 

Bonn  

Bonn  . 

Greenwich  — 

Groouibr.i  165 
Radclifle  

Greenwich  ... 

Groombr.  1  175 
Radcliffe 

Bonn  

Bonn  . 

Greenwich  .... 

Groombr.  1  1  66 
Radcliffe  

Greenwich  .... 

Groombr.  1  1  76 
Radcliffe 

Bonn 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  1  77 
Radcliffe 

Greenwich  

Groombr.  1167 
Radcliffe  

Bonn  

Helsingfors  .  . 
Greenwich.... 

Groombr.  1  178 
Radcliffe 

Greenwich  .... 

Groombr.  1  168 

RadcliliV  

3«°47' 
9  Lyncis  

Bonn  

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  1  179 
kadclifle  

Greenwich  .... 
Groombr.  <  1  69 

fih  2,m 

33°  3'' 

Greenwich  .... 

Groombr.  i  170 
Radclifft  

Helsingfor*  .  .  . 
Greenwich  

Groombr.  1  1  80 
Radcliffe 

Bonn  

fih  27m 
28°  25' 

Greenwich  

Greenwich  

i 

[62] 


GROOMBRIDGE  CATALOGUE— DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

• 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

| 
Authority. 

K.  A. 

N.  P. 

D. 

Epocli 
of 
Obs. 
1800. 
+ 

**•* 
|rfjj 

"3  13  b 

ill 

II 

<i 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.I  890-0. 

Residuals 
0-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

liesiciuals 
C-0. 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

+ 

**! 

«  £  V3 

"~G    f    *•" 

ltd 

1^ 

IE 

cc 

id 

1? 

No.  of  Observations. 

Adopted 
P.  M. 

Adop 
P.  1 

ted 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  1  1  8  1 
6h  26m 

50°  28' 

10  Lyncis 

Groombr.  1  1  8  1 
Radcliffe  

14-1 
48-2 
84-4 
91-6 

9-1 
45-8 
75-1 
82-1 

13-1 
47  -6 
85-5 

IOO'2 
I  I'l 

44-8 

73'5 
90-0 

13-1 
51-1 

877 
ioo'4 

1  I'2 

47-6 
71-5 
89-9 

I2'I 

47'' 
73'I 

88-1 

10-2 

47'5 

75'6 
93'4 

I  I  '2 

47'6 

73'i 
92'3 

13-1 

47-6 
85-1 
90-1 

s             s 

3  "34       '°° 
•62   --16 
•66   —-07 
•62       -oo 
+  o»'Q036 

30-03       -oo 
•05   +-08 
•28   --08 

•22          -00 
+  O"-O026 

46-98       -oo 
46-96       -oo 

47-02  --07 

46-95       -oo 
—  os-ooo3 

17-31       -oo 
•24  +  -06 

•48  --19 

•28       -oo 
—  o"'ooo4 

7-55       -oo 
•54   --oi 

'49     +-02 

•50       -oo 
—  o"-ooo6 

32-07       -oo 
32-07   —-09 

31-95  --03 

31-87       -oo 

—  O8'0026 

57-59       -oo 

•56     —'02 

•49   +-oi 
•48       -oo 
—  o'-ooi4 

21-31       'oo 

2  I  'I  3    +'°I 

21-24  -'23 

20-94       '°° 
—  o"-oo44 

11-91       -oo 

•94  --07 

•87     —-02 

•83       -oo 

—  08'0010 

59-18       -oo 

•03  +-07 

•14  --oi 
•13       -oo 
—  oB-ooo7 

5 

2 

4 
4 

6 
3 

2 

7 
5 

2 

3 
3 

5 
3 

5i 

4 
4 
4 

4 

2 

2 
2 

7 
4 

2 
2 

3 

6 

3 

2 

9 

4 

2 
2 

5 
6 

2 

3 

5 

I4-I 

47'5 
86-5 
91-6 

9-1 
48-5 
75'I 
8Z'2 

13-1 
46-8 

85-5 

IOO'2 

in 

47-6 

73'5 
90-1 

13-1 
49-8 

877 
ioo'4 

II'2 

45'5 
71-2 

89-9 

I2'l 
48-2 

73"! 

88-1 

IO-2 
47'4 

75-6 
91-8 

1  1  '2 

45'9 
73'I 

91-9 

I3-I 
JI-I 

85-I 
90-I 

19-5       o-o 

20-5  +0-4 

22-6     +0'I 

22-9       o-o 
4-o"-044 

55-1       o-o 

55-4  +0-4 
55-5  +0-7 

56-3       o'o 

+  o"-oi6 

32-1       o-o 

307   +1-3 
327   -0-7 
32-0       o-o 
—  o"-ooi 

19-1       o-o 

16-4    +2'2 
I7-7     +0-5 

1  8-0       o-o 
—  o"-oi4 

36-9       o-o 
37-1    +0-3 

37'3   +°'5 
377       o-o 
+o"-oo9 

io"6       o-o 
io'8   —  o'6 
9-6  +0-3 
9-6       o-o 
—  o"-oi3 

28"!       o-o 
29-5   —  o'6 
32-0   -2-5 
29-9       o'o 

+  O"'O24 

3-2       o-o 

2-O     -f-O'2 

0-7   +0-6 
0-8       o-o 

—  O"'029 

37-5       o-o 
37-4  +0-6 
38-0  +0-4 
38-6       o-o 
+  o"-oi4 

57-5       o-o 

57-6  +0-9 
59-0  +0-5 

597       o-o 

+  o"'O29 

5 

3 
4 
4 

6 
6 

2 
II 

5 

3 
3 
3 

5 
5 
3 
6 

4 
3 
4 

4 

2 

3 

2 

7 

4 

4 

2 

3 

6 

4 

2 
12 

4 

4 

2 

5 

6 

4 
3 
5 

Groomliridge  1  191 
61'  29m 
5,°  28' 

Groombridge  1192 
6h  30m 

45°  35' 

Groombridge  1  193 
6>>  31-° 
33°     "' 

Groombridge  1  194 
6h  31™ 

33°  48' 

G  roombridge  1195 
6h  30™ 
48°  19' 

5  1  Aurigse  

Groombr.  1191 
Radcliffe  
Lund  

13-1 

50-4 
85-5 
100-7 

'3-z 

50-2 

77-8 
90-4 

i  i'i 
49-1 
70-2 
94-0 

I  I  '2 
49-1 

70-2 

94'3 

I2'I 

47-8 
79-1 

IOO-2 

8-8 
50-5 
91-7 

I2'I 
50-1 

78-6 
IQO'7 

8-8 

47'5 
80-0 

79'9 
83-2 

8-8 
49-6 
72-2 
69-7 

I  I'2 
44-1 
77'I 
92-3 

s             s 
42-99       -oo 
43-01    +'°' 
43-09   --04 
43-06       -oo 
+  os-ooo8 

26-51       -oo 

•22     +-I4 
•19     +   06 
•20          '00 
—  0^0040 

26-19          '°° 

•55   -'29 

•23   +-07 
•35        -oo 
+os-ooi9 

44-88       -oo 

•99  --06 

•98   -'°3 
•98       'oo 

+  O"-OOI2 

5378       -oo 
•66   +-ii 
•65   +  -U 
•76       -oo 

—  08'0002 

2-59       -co 

•28  +-09 

•15       -oo 
—  os-oo53 

I2'IO          'CO 

•16   —-04 
•08   +-06 
•14       -oo 
+  o"-ooc4 

9-66       -oo 

'54   +'°5 
•69   --15 
•57   --03 
•53       -oo 
—  os-ooi8 

28-56       -oo 
•51    +-07 
•65   —-06 
•59       -oo 
-4-o"'ooo5 

42-70       -oo 
•75   --08 

75   -'I0 
•63        -oo 

—  o'-ooog 

I 

3 
3 
3 

3 
3 
3 
3 

5 
3 

2 

7 
5 

2 
2 

5 

4 
3 

2 

3 

5 
5 
3 

3 
3 

2 

3 

5 
3 

2 

2 

2 

6 

2 
2 

4 

6 
3 

2 

5 

13-1 

5''5 

85-5 
100-6 

13-2 
50-8 
77-8 
90-4 

!  I-I 

4S7 

70-2 

94'4 

I  I'2 

487 
70-2 

94'3 

I2'I 
48-5 
79-I 

I00'2 

»7 

457 
917 

I2'I 

45-8 
78-6 
100-6 

8-7 
45-8 
80-0 

79  '9 
83-2 

8-8 
46-8 
72-2 
697 

I  I  '2 

447 
77-1 
91-0 

//            // 
51-2       o-o 

50-9   +1-4 
52-5   +0-8 
537       o-o 

+  o"'029 

41-4       o-o 

41-7  +0-3 

42-4  +o-i 
427       o-o 
-4  o"-oi7 

8-4       o-o 

8-2     +1-2 

87  +1-4 

10-8       o-o 

+  o""O29 

10-9       o-o 
11-7   +0-1 

11-3  +0-9 

I2'6          O'O 
+  0"'02I 

34-9       o-o 

32-9  +I-I 

33'5   -0-3 

32-8         O'O 
—  0"'O24 

37-6       o-o 
40-8  +I-I 
47-1       o-o 
+  o"-ii5 

41-0       o'o 
39'3  +  i'3 
397   +°'3 
397  ;     o-o 

—  o"-ci5 

12-3       o-o 
13-5   -o-i 
15-0   -0-8 
13-3   +0-9 
14-3       o-o 

+  o"'O27 

49-8       o-o 
50-8   +1-0 
54-5   -0-6 
53-1       o-o 
+o"-o54 

57-2       o  o 
56-8   +0-8 
56-9   +1-0 
58-1       o-o 
+o"-on 

3 
3 
3 

3 
5 
3 
3 

5 
4 

2 

7 

5 
5 

2 

5 

4 

3 

2 

3 

6 

3 
3 

3 
3 

2 

3 
6 

1 

4 

6 

4 

7 

Lund  

Greenwich  .... 

Groombr.  1  182 
Radcliffe  .  .  . 

Greenwich  .... 

Groombr.  1  192 
Radcliffe  
Bonn  

6h  28"" 

28°  25' 

Groombridge  1183 
6h  26"> 
51°  50' 

1  1  Lyncis  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1183 
Radcliffe 

Greenwich.... 

Groombr.  119' 
Radcliffe  
Helsingfors  .  . 
Greenwich.... 

Groombr.  1  1  94 
Radcliffe  .... 

Lund 

Greenwich  

Groom  hr.  1  184 
Radcliffe 

6h  28" 

33°    3' 

Groombridge  1185 
6>>  27™ 
51°  22' 

Piazzi  VI.  137  
6h  28m 

34°  33' 

Groombridge  1187 
6h  27m 
46°  12' 

41  Camelopardi... 
6h  30™ 

27°  59' 

Groombridge  1189 
6h  3om 
31-48' 

Groombridge  1  1  90 
6h  28m 
5i°  27' 

Helsingfors  ... 
Greenwich  .... 

Groombr.  1185 
Radcliffe 

Helsingfors  ... 
Greenwich..  .. 

Groombr.  1  195 
Radcliffe  

Bonn 

Greenwich  

Groombr.  1  1  86 
Radcliffe 

Greenwich  .... 

Groombr.  1  196 
Radcliffe  

6h  31™ 

50°  30' 

Giuombridge  1  19; 
6h  31™ 
48°  H' 

52  Aurigse  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  1  187 
Radcliffe 

Greenwich,  

Groombr.  1  1  97 
Radcliffe  

Bonn  

Bonn  

Greenwich  

Groombr,  1  198 
Radcliffe  

Greenwich.... 

Groombr.  1  188 
Radcltffe 

6h  3im 

50°    o' 

5  o  Auri(rs6   

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1189 
Radcliffe 

Lund  

Greenwich  

Groombr.  1199 
Radcliffe  

6h  3im 

47°  24' 

Groombridge  1200 
6"  33m 
26°  55' 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  190 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1  200 
Radcliffe  

Lund  

Helsingfors  ... 
Greenwich  

Greenwich  .... 

1 
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Star's  Name, 

ami  Approximate 

R   A.  and  N.  P.  D. 

1890-0. 


Gr>  "Jin  bridge  1201 
6'1  31™ 

+  5    53' 


Authority. 


R.  A. 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


o 


Groombr.  1 201    14-1 

Radcliffe !|  48-7 

Bonn 74-6 

Greenwich 89-1 


Groombridge  1202  Groombr.  1202 
6b  32™  |  Radcliffe 


45°  34 


Grooiubritlge  1203 
61'  33™ 

33'  12' 


Bradley  968. 
6h  35m 
30°  26' 


1'iazzi  VI.  176.... 
6h35m 

32'  57' 


55  Aurigiu.. 
6"  35" 
±*J  22' 


TOombridge  1207 
6h  34"" 
50'  5f 


Bonn 

Greenwich 


Groombr.  1203 

Radcliffe 

Helsingfors  ... 
Greenwich .... 


Groombr.  1 2  04 

Radcliffe 

Helsingfors  . . . 
Greenwich . . 


Groombr.  1205    in 


Radcliffe 


13-2 

47-6 

73'' 
90-1 


1  1  -i 

47'5 
70-2 

93-8 


47'4 
75'« 
80-8 


Adopted 
P.  M. 


58-96  -oo 

59-06  - 

59-20  --14 

59-08  -oo 
-f-o'-ooi6 

12-59  '°° 

•65  —'02 

•56  +-,o 

•68  -oo 

+  O'-OO 1  2 

33-38  -oo 

•42  — -16 

•28  -• 

•  i  o  -oo 


44-5 


Helsingfors.... 
Greenwich  ...    89-1 


2  Lyncis... 
6h  36™ 
30°  26' 


Groombr.  1206 
Radcliffe... 

Bonn 

Greenwich . . 


Groomb.-.  1 207 

Radcliffe 

Lund 

Greenwich 


Groombr.  1208 

Radclitfe 

Helsingfors . . . 
Greenwich.... 


Groombridge  1209  Groombr.  1209 

6h  34'"  Kadcliffe 

51      o'  Lund 

Greenwich 


Groombridge  1210  Groombr.  1210 

6h  37"-  Radcliffe 

26°  49'  Helsingfors... 

Greenwich.. 


9'9 

47-1 

76-1 
94'5 


13'' 
48-8 
80-2 
89-4 


10-2 

47'3 
746 
8l7 


13-1 

467 
85-2 
90-I 


I  P2 

48-I 
76-I 

94'4 


7-96  -oo 

•91  —  -0! 

•56  +-29 

•85  -oo 
—  o"-ooi5 

3-58  -oo 

•80  —-14 

•60  +-15 

•79  -oo 


5"O2  'CO 

4-86  —  -02 

4-72  --03 

4-59  -oo 


51-42       -oo 

•53   --05 

•50    +-02 

•54       -co 
+  o"-ooi6 


31-35  -oo  6 

•32  --12  5 

•15  —'08  2 

•03  -oo  7 


59-65       -oo 
•49   +-06 

"44    +'02 

•44       -oo 

—  O"'0027 

5 '2  2          -00 

5-02  +-13 

4-90     +'2  I 

5-07       -oo 

—  o"-ooi8 


o 
•s 


Epoch 

of 

Obs. 

1800. 

+ 


14-1 
46-8 
74-6 
89-1 


" 


)  ^  CM 


Adopted 
P.  M. 


23-9 

24-6 

25-6 

24-9 


13-2  10-4 
47-2  II-* 
73-1 


90-1 


I2'0 

13-3 


in    19-1 

457  '8-7 
70-2 

93-4 


lO'l 

477 
75'i 
81-9 


18-7 
18-7 


O'O 

-°'3 
-0-9 

O'O 

'•013 

o-o 

4-0-6 
o-o 


o-o 
-I-0-2 


o-oo5 


42-1 

41-0 

39-6 

40-7 

—  0 

337 


O'O 

+  o'3 
-r-i-2 

O'O 
•020 

00 


36-8    -0-8 


in 

44-8 

73-1  (39-0  -i-o 

89-439-1       o-o 


9-9 

447 
76-1 

94'5 


12-3 
13-8 

'3'9 
14-8 


o-o 
-0-6 

-i-o-3 
o-o 


13-1  45-9  o-o 

51-2  45-5  o-c 

80-2  45-5  -0-4; 

45-0  o-o 

—  0"'OI2 


89-4 


10-2 
48-4 

74-6 


53-3 
52-1 
53-0 


827    53-9 


I3'I 
50-1 
85-2 
90-4 


o-o 
+1-6 
+0-9 

o-o 
-oo8 


0-5  o-o 

47  -0-9 

6-8  +0-1 

7-4 


o-o 


II-2    54-3 

47'5 
76-l 

937 


o-o 
+27 


54-5       o-c 

+  0"-002 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890  -a 


Authority. 


R.  A. 


Epoch 

of 
Obs. 
1800. 


G  roombridge  1211  Groombr.  1 2 1 
6h  35™          i  Radcliffe  .... 

45°  28'  Bonn 

Greenwich... 


13  Lyncis 

6h  37m 
32°  43' 


Groombridge  1213 


6h 

45° 


23 


roombridge  12  ij 
6h  36" 

49°  '5' 


42  Camelopardi  .  .  . 
6h  39m 

22°    18' 


GroombridKe  1216 
6h  37m 

45°  38' 


'iazzi  VI.  20  1 
6h  43m 
'2°  53' 


Groombr.  1  2  1 
Radcliffe.... 
Helsingfors  . 
Greenwich  . 


Groombr.  121 
Radcliffe  .... 

Bonn 

Greenwich. . 


Groombr.  121 

Radcliffe 

Bonn 

Greenwich... 


Groorubr.  1 2 1 

Radcliffe 

Christiania  . 
Greenwich . . 


Groombr.  1216 

Radcliffe 

Bonn 

Greenwich... 


6  Aurigae  . 

6h  38" 

46°  18' 


3  Camelopardi  . 
6h  4im 
20°  59' 


7  Aurigse 
6h  30' 


Groombr.  1217 

Radcliffe 

Greenwich. 


Groombr.  1218 

Radeliffe 

Greenwich 


Groombr.  1219 

Radcliffe 

Greenwich .. 


Groombr.  12  20 

Radcliffe 

Bonn  

Greenwich  — 


12-2 

47-8 
75-6 
92-1 


IPI 

45'5 
72-7 
82-1 


12*1 

47  '2 
76-8 
90-4 


lt 

o 


Adopted 
P.  M. 


S 

36-82 
37-32 

37-45 
37-56 


s 
•oo 

~'17 

-•04 

•oo 


26-54  '°° 

•80  --15 

•67  +-C7 

77  -oo 


45-89  'oo 

46-13  --17 

46-17  --14 

|.6'o6  -oo 

+  O8'0022 


No. 


8-2 
47-0 
727 
92-4 


28-69 

•82  —-14 
•88   - 
•66 


oo 


-oo 


27-26 

27-86  —-04 
28-31    —-01 


59-33  -oo 
60-32  —'28 
6075  -oo 


I2'2 

47-6 
78-8 
90-8  28-50  -oo 


8-1 

45'5 
84-9 


87 
6-1 
2-8 


8-5 
457 
93'9 


ra 

6-1 

4  '4 
5-8 


48-69       -oo 

•70  --04 

•64       -oo 

—  o"-ooo7 


o'53       -oo 
•33   +' 
•46       -oo 

—  o"ooo8 


16-45       -oo 

•37  +-07 
•52  —-08 
•44       -oo 
—  o'-oooi 


13-1   35-42  -oo  5 

47'i  i     '39  -'07  4 

78-8      -33  --12  9 

89-4;     -18  -oo  3 


3 

10 

5 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


Adopted 
P.M. 


IS*Z 

49'4 
75-6 
92-1 


i  i-i 

44'9 

72-7 

82-1 


46l 

76-8 
90-4 


I3-1 

48-5 
78-8 
89-4 


8-2 

46-8 

72-7 

92-6 


12'2 

487 
78-8 
90-8 


19  3 
20-6 

22'I 

23-4 


o-o 


O'O 


0-5       o-o 

2'O  —  C 

3-2  -0-6 
3-0       o-o 


8'9       o-o 
8  i    +07 

7'4  +i'4 
8-8       o-o 

—  o"-ooi 


40-8 

45'4 

5i'i 

53-0 

+  o 


o-o 

+  i'2 
+0-3 
o-o 
-  1  60 


28-6  o-o 

28-3  +0-5 

8-1  +0-8 

9-0  o'o 


457 
54-8 
59-6 
62-3 


-1-5 

+0-1 
o-o 

'21 


8-7  3-1  o-o 
46-3  3-8  -0-8 
84-9  2-8  o-o 


8-8 
46-5 
82-8 


87 

44'9 
937 


I  1'2 

437 
84-4 

85-8 


63-6       o-o 

567  +0-5 

51-3       o-o 


—  o"-i66 

6'2  O'O 

7-0   —0- 

6'2          O'O 

o"-ooo 


44-2       o-o 

42-6  +0-9 

42-7       o-o 

—  0"'020 


atio 


No. 


4 
4 
4 

4 


6 

5 

2 
30 


4 
3 
3 


6 
1  1 

4 
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Star's  Name, 
and  Approximate 
R.  A.  and  ST.  P.  D. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

X.  P. 

Ll. 

Epoch 
of 
Obs. 
1800. 

•3*"- 

„«'   0 

Is! 

p  ^  oo 

a*   o  l~l 
X--O 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Rasidnals 
('—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Irfg 

111 
II 

Id 
Io 

No.  of  Observations. 

p- 

Epoch  -a  \ 
of       §  £.  S 
Obs.     o  <;  p.; 
1800.   *      j^- 

Residuals 
C-0. 

"£ 

t 

o 

"c 

6 

4 
3 

r 

5 

4 
3 
5 

3 

5 

2 

3 

6 

4 

2 

4 

17 
6 

z 

5 

5 

3 

4 
3 
3 
4 

6 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  1221 
61'  41"- 

j  4.  Lyncis    

Groombr.  1221 
Radcliffe 

15-0 
48-1 
72-6 
94-6 

IO-2 

45'4 

74-2 

93-8 

ii-i 

47'5 
85-2 

947 

8-4 
46-9 

77'4 
93'4 

15-1 
48-6 
76-8 
94-1 

I  I  '2 
46-9 

75'9 

II-2 

46-6 

717 

95-1 

13-2 

44'3 
95-8 

i  i-i 
50-4 
84-4 
69-1 

IO-2 
50-3 
85-4 
95'3 

X                   S 

30-09       "oo 

•09     +-04 

•06   -4-  -09 
•i  8       -oo 

-f-O8'OOI  I 

23-09       -oo 
23-13   --io 
22-91    +-08 
22-96       -oo 
—  o"-ooi6 

32-98       -oo 
•84  +-05 
•78       -oo 
74       -oo 

59-39       -oo 

'37   -'°5 
•26  +-oi 
•25       -oo 

13-97       -oo 
14-05   —  -oi 
14-12    —-04 
14-10       -oo 
+  o"-ooi6 

47-35       -oo 

•31  --03 
•29  --09 

•i  6       -oo 

—  08-0023 

51-06       -oo 

•02     +-OI 

•io   —-09 

•00          '00 

51-13       -oo 
•32   —  -16 
•24       -oo 

27-29       -oo 
•39       -oo 

•41  +-07 

•44          "OO 
+  OS-0026 

40-68        -oo 

•69  +-04 

•81    —-03 
•80       -oo 

2 

4 

2 

6 

6 

5 

2 

5 

3 
3 
3 
3 

6 

5 
3 
3 

4 
4 
3 
3 

5 

5 
6 

5 

2 

4 
4 
5 

4 

5 
5 

6 

7 
3 
4 

6 
6 

6 

15-0 
46-9 
72-6 
947 

10-2 
45'5 

74-2 

93-9 

I  I'l 

46-8 
85-2 

947 

8-4 
44-1 

77'4 
93-1 

15-1 

47-0 
76-8 
94-1 

447 
75'9 
937 

I  I  '2 
46-9 

717 

947 

,3-2 
45-2 
95-6 

i  i-i 

47'3 
84-4 
69-1 

IO-2 

467 
85-4 

95'3 

39-8       o-o 
38-1    +1-8 

39'4  +°'5 
39-9       o-o 

+o  -ooi 

17-0       o-o 

17-3  +0-9 

19-4  —o-i 
19-9       o-o 
+  o"'035 

56-3       o-o 
56-0  +0-9 
57-1   +0-5 
57-8       o-o 
+o"-oi8 

14-6       o'o 
17-9   +1-0 
23-6   —0-6 
25-0       o-o 
4-  o""  123 

48-4       o-o 
49-3   +0-3 
50-9   —o-i 
5'  '5,,    °-o 

0-7       o-c 

2-5  -07 

2-0    +0-9 

3'5w    °'° 
25-1       o'o 

25-6     —  O'2 
24-8     +0-9 

26-0       o'o 
+o"-on 

41*6       O-Q 

42-0     +0-3 

43-3       o-o 

+  O"'02I 

3-1       o-o 
z-8   -0-8 
i-o  -0-3 

I  '2          O'O 

17-5       o-o 

24-5     -0-2 
30-7     +0-4 

32-9       o-o 
4-o"-i8i 

2 

4 

2 

6 

6 
6 

2 

6 

3 

3 
3 
3 

6 

4 
3 
4 

4 
5 
3 
3 

5 
4 
6 

5 

2 

4 
4 

5 

6 

S 

5 

6 

4 
3 

4 

6 

4 
3 
4 

1  5  Lvncis 

Groombr.  1231 
Radcliffe  
Greenwich  

Groombr.  1232 
Radcliffe  .  . 

8-2 

45'5 
69-1 

13-1 
46-8 
73-2 
94-5 

I2-I 

7I-I 
94-6 

10-2 

45'4 
8o-z 
96-1 

11-6 

437 
72-6 

94'9 

14-1 

44'4 

76-1 

95-0 

,5-2 
46-8 
74-6 

13-1 
47-1 

95'5 

13-2 

48-2 
73'5 
957 

127 

47-4 
72-6 

93'5 

a                        > 

45-25       -oo 

•09  +-05 

•07       -oo 

41-02       -oo 

•23    -''9 
18    --I2 

•07       "oo 
+o8-ooo6 

27-42       -oo 
•6  1    +'04 
•91    -io 
•96       -oo 

2475       -oo 

•57  +-13 
•61  +-04 

•62       -oo 
—  o8-ooi  5 

49-00       -oo 

49-01     -4--O2 
48-96     -4-  'I  I 

49-10       -oo 

-j-O"'OOI2 

55-07       -oo 

55-15     --I2 

54-95       -oo 
—  os-ooi  5 

18-22       "oc 
•29   --04 
•23   +-05 
•29       -oo 

32-69       -oo 
•68   +-08 

79   -''5 
•6  1        -oo 

—  OS"OOIO 

46-14       -oo 

•08  +-05 

•20     —'08 
•II           '00 

14-00       -oo 
•36   —'26 

'21     —-03 

•23       'oo 

+  0«'0028 

\ 

5 
5 
3 
5 

M 

3 

2 
5 

6 
4 

2 

4 

17 
4 

2 

5 

5 
3 

2 

3 

5 
3 

2 

3 

4 
3 
3 

4 

3 

2 

3 
5 

4 
4 

2 

6 

8-1 

437 
69-1 

44-2 
73-2 
94'3 

46-4 
71-1 
94-6 

I0'2 

47-6 
80'2 
96'! 

.1-6 
44-0 
72-6 

94'9 

14-1 
44-8 
76-. 
95-0 

15-2 

457 
74-6 
93-1 

13-1 
46'5 

95'4 

13-2 
479 
73'5 
95'4 

127 
42-5 
72-6 
93-6 

52-1       o-o 
56-0  +0-6 
597^    o-o 

186       o-o 
20-1    -0-8 

21'0     —  I'l 
2O'4          O'O 

+  0"'02Z 

22'4          O'O 
22-6     +17 

25'5     +0-2 

27-1       o-o 

38-2       o-o 
38-9   +o'i 

39-1  +07 

40"  i       o~o 

+  O"'O22 

55-1       o-o 

53-4  +1-0 
54-4  -0-6 
53-4       o-o 

—  0"'020 

2'2          O'O 
3'2     -1-2 

i-i    +0-8 
i  -8       o-o 

iz-i       o'o 
12-7   +0-3 
15-0   —i-i 
14-4       o-o 

40-9       o-o 

41-8     -0'2 
4I-2     +I-I 

42-7       o-o 

+  0"'022 

29-0       o-o 
27-9   4-ro 
27-8   +ro 
28-8       o-o 

—  0"'OO2 

187       o-o 
18-6   +07 
20-6   —  o"6 

20-4       o-o 

+  O"'O2I 

6h  47'" 
3'°  25' 

Groombridge  1232 
6h49m 
20°  12' 

Groombridge  1233 
61'  46™ 

48°  58' 

6  1  'YurigiE 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1222 
Radcliffe  
Hekingfors  .  .  . 
Greenwich  .... 

Groombr.  1223 
Radcliffe  
Lund  

6h43m 
30°  25' 

Groombridge  1223 
6h4zm 
51°    2' 

c  8  AurigcG    .  ... 

Christiania  ... 
Greenwich  

Groombr.  1  23  3 
Radcliffe  
Bonn  

Greenwich  — 

Groombr.  1  224 
Radcliffe  

Greenwich  — 

Groombr.  1  2  34 
Radcliffe 

6h  42™ 

48°    5' 

Groombridge  1225 
6h43m 
45°  48' 

Groombridge  1226 

fih    Aim 

*r4 

38°  2l' 

Groombridge  1227 
6h  44m 

Groombridge  1228 
6h  48m 
19°    2' 

59  Auri<*se  

6h  46™ 
51°  21' 

Piazzi  VI.  251.... 
6h  47™ 

32°  17' 

Groombridge  1236 
6'-  46" 

46°  55' 

Groombridge  1237 

45°  57' 

Groombridge  1238 
6h  50™ 

20°  22'       » 

Groombridge  1239 
6h  50™ 
20°  38' 

Piazzi  VI.  255  
6?>40» 

32°  16' 

Bonn  

Lund 

Greenwich  .... 

Groombr.  1225 
Radcliffe  

Greenwich  .... 

Groombr.  1235 
Radcliffe 

Bonn  

Helsingfors  ... 
Greenwich  .... 

Groombr.  1236 
Radcliffe 

Greenwich  .... 

Groombr.  1226 
Radcliffe 

Harvard 

Bonn 

Greenwich  — 

Groombr.  1227 
Radcliffe  

Greenwich  

Groombr.  1  237 
Radcliffe  
Bonn  . 

Harvard  

Greenwich  .... 

Groombr.  1228 
Radcliffe 

Greenwich  ... 

Groombr.  1238 
Radcliffe  

Christiania  — 
Greenwich  .  .  . 

Groombr.  1239 
Radcliffe  ... 

Greenwich  

Groombr.  1229 
Radcliffe  

6*  45™ 
5'°    ° 

60  Auri^ss 

Lund  

Christiania.... 
Greenwich  ... 

Groombr.  1  240 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Greenwich.... 

Groombr.  1  2  30 
Radcliffe  
Lund  

6h45m 
51°  25' 

Greenwich  
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Star's  Nanio, 
ami  Approximate 
I     R.  A.  and  X.  P.  1). 
1890-0. 

Authority. 

R.  A. 

N.  P. 

I). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

H.  A. 

N.  P. 

D. 

Kpoch 
of 
Obs. 
1800. 

j2d 

ill 

</!•§ 

Residuals 
C—  0. 

ao 

S 

o 
"G 

0 

t 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.O.  1890-0. 

R.'sMuals 

c-o. 

No.  of  Observations. 

Spocli 
of 
Obs. 
1800. 

1 

Residuals 
C-O. 

No.  of  (  ibservations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopled 
N.  P.  0.1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

r.  M. 

Adopted 
P.  M. 

Adop 
P.I 

ted 
1. 

(  rroombrido;<'  1241 
6h  48m 
5'°  5° 

Piazzi  VI.  256  .... 
6h  49'" 
32°  13' 

1  6  Lyncis  

Groombr.  1  241 
Radcliffe  .  ... 

44-8 
80-2 
93-0 

12-7 
48-6 
72-6 
94-1 

9-1 

4-0*  ^ 
7O"O 

947 

15-2 

447 
78-2 

94'9 

48'9 
98-4 

14-1 

47'' 
72-1 
95-1 

'3'3 

47  '4 

74-2 

947 

IO'2 
45-6 
86-7 
90-1 

I  1-2 

44-8 
70-7 
84-9 
957 

I2'2 

44-0 
72-6 
93-3 

8                S 

2-59       -oo 
•36    fio 
•40  --07 
•28       -oo 

27-15       'oo 

27-34  -21 
26-89  +-23 

27-11       -oo 
—  o'-ooo5 

35-62       -oo 
•57   --01 

•59  --09 

•46       -oo 

29-96       -oo 
•82   -f-i2 

•96  --05 

•90       -oo 
—  o'-ooo8 

24-43     '°° 
•49  -'02 

•52       -oo 

-j-O'-OOI  1 

7-72       -oo 

74  +'°4 

•90   --07 

•88       -oo 

+  OIU0020 

44-17       -oo 
44-18  --IO 
44-10   --IO 
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34°  56' 
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37°    4' 
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32°  15' 
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6h  50™ 
51°  51' 
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34°  59' 
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Greenwich  ... 
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p 
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—  o8-ooi8 

26-77       '°° 
27-05    --19 
26-87   +'°6 
26-99       -oo 

+  0"-0027 

13-57       -oo 
74   --06 
•81    --05 
•8  1       -oo 

+  O8-OO28 

33-93       -oo 

•72   +-05 
•54   +-08 
•55       -oo 
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4 
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3 
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6 
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3 

2 

3 
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3 
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5 
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6 
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3 

2 

5 
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44'5 
76-1 

90-8 

IO"2 

47'5 

9''3 

11-2 

46-9 
76-0 
9O-6 

9-I 
44'1 

75-2 
92-2 

1  1'2 

437 
727 
90-1 

IO-2 

44-6 
76-2 

9Z'3 

I  1'2 
48-1 
74-6 
9I-I 

I  I  'I 

44'5 
77'4 
93'° 
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44-6 
74-2 
95-6 
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49'5 
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90-9 
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34-0    +  2-2 
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H'5   +z'3 
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31-0   +0-6 
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+o"-o46 
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4'5    +°'3 
4-3   +07 
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34-8       o'o 
36-2   —  0-6 
36-1    +0-3 
36-9       o-o 
4-o"-026 
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32-2    +  0-8 
30-9   +1-8 
32-5       o-o 
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Groombr.  1  162 

Radcliffe 

Greenwich  ... 

Groombr.  1272 
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Groombridgf;  1  269 

yh      4m 

35°  '9' 
Groombridge  1270 

?b      jm 

49°  46' 

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  1265 
Radcliffe  . 

Helsingfors  .  . 
Greenwich  ... 

Groombr.  1275 
Radcliffe  
Bonn 

Bonn  

Greenwich  ... 

Groombr.1266 
Radcliffe  
Helsingfors  .  .  . 
Green  wich  ... 

Groombr.  1  2  67 
Radcliffe  
Bonn  

Greenwich  

Groombr.  1  2  76 
Radcliffe  . 

7h    6m 
30°    9' 

Groombridge  1277 
7"    5ln 
42°  33' 

Piazzi  VI.  334.  ... 
7h  ,4m 

8°  52' 
Groombridge  1279 

-,h      gin 

5'°  42' 
Groombridge  1280 

-  !l         ~ML 

37°  46' 

Helsingfors  .  . 
Greenwich  .... 

Groombr.  1  27  7 
Radcliffe  .. 

Bonn  

Greenwich  

Groombr.  1  268 
Radcliffe  

Greenwich  ... 

Groombr.  1  2  78 
RadcliBe  
Greenwich.  . 

Groombr.  1279 
Radcliffe  
Lund  .  .  . 

Helsingfors... 
Greenwich  .... 

Groombr.  1269 
Radcliffe  
Harvard 

Greenwich  ... 

Groombr.  1  270 
Radcliffe  

Greenwich  — 

Groombr.  1  2  80 
Radcliffe  

Bonn  
Greenwich  

Harvard  

Green  w.ch.... 

GROOM  BRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 
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Star's  Name, 
and  Approximate 
R.  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Bpoeh 

of 
Obs. 
1800. 

1* 

1*5  8, 

Jr 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

ftf 

1  Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  12*  i 

yh        _„, 

42°  33' 
Groombridge  1282 

•rll        "III 

44°  24' 
44  Camelopardi... 

yh        gm 

30°  53' 
Oroombridge  1284 

yh      gm 

37"  4°' 
45  Camelopardi,.. 

yh        gm 

3°°  4°' 
46  Camelopardi... 

yh    ,0m 

30°  32' 

(  Jroombridge  1287 

yh     ,0I11 

44°  4°' 
(  Iroombridge  1288 

yh   ,0m 

50°  55' 
64  Aurigae           

Groom  br.i  281 
Radcliffe  

I  I-I 
44'3 

74'1 
93-2 

13-2 
46-, 
79-1 
93'5 

1O-2 

747 

i  ri 
44-0 
737 
94'5 

9-2 
458 
73'5 
93-5 

9-2 

45'9 
74'' 
81-8 

14-1 

79-6 
90-4 

12-2 

45'4 
80-0 
90-1 

8-5 

45  5 
86-7 

10-2 
46-5 

74-6 
73-6 

.s                     S 

39-82       -oo 

39-95  --05 

40-10   —-13 
40-02       -oo 

37-57       -oo 
•51       -oo 
•55    —io 
•44       -oo 
—  o"-ooi6 

6-42       -oo 
•36   --08 
•26   --10 
•15        oo 

55-47       -oo 

•62  —-08 

72     --I2 

•64       -oo 

4-08'0020 

38-51        -oo 

39-03  --14 

39-36    _-i8 
39-39       -oo 

20-01           -00 

•23   —-16 

•17  --05 

•  1  4       -oo 
-t-o"-ooi8 

3-03       -oo 
2-90  4-  -io 

3-01  --03 

2-97       -oo 
—  o*-oco8 

12-05        '°° 
11-88   4--09 
11-97    --09 
11-86       -oo 

—  O"'OO24 

23-32       -oo 
•34   --06 
•24       -oo 
—  o"-ooio 

38-97       -oo 

39-03  --03 

39-04    —-02 

39-02       -oo 
4-  o8-  ooo  8 

6 
4 

2 

3 

10 

4 

2 
2 

6 

5 

2 

3 

6 

5 
4 
5 

6 
S 

6 

6 

5 

2 

3 
3 

2 

3 

5 
3 

2 

3 

6 
3 

6 

5 

2 

6 

I  ri 
50-1 
74-1 
93-2 

13-2 
46-, 
79-1 
93'5 

10-2 
48-8 

73-2 

75-1 

i  ri 
46-7 
737 
94'9 

9-2 
447 
73'5 

9'2 
44-1 
74-1 
81-9 

4*' 

46-2 

79-6 
90-4 

12-2 
49-6 
80'0 
90-I 

46-9 

86'7 

10-2 

45'5 
74-6 

737 

M                      H 

42*0       o'o 
49-1       o-o 
54-5    -i-o 
56-9       o-o 
4-o"-i82 

3-9       o-o 
4-5    -o-i 

5-0  -0-3 

4-8       o-o 
4-o"-oi  i 

12-5       o-o 
13-6   -0-8 

I4-2     -1-2 

13-1       o-o 
4-o"-oo9 

29-4       o-o 
31-8   —0-9 
32-0  +o-i 
33-0      o-o 

39-8       o-o 
39-8   4-0-9 
42-0  —  0-6 
41-9      o-o 
4-0"  -02  5 

54-6       o-c 
54-9  4-0-6 
56-0  4-0-4 
56-7       o-o 

25-8       o-o 

28-2     —0'2 

30-0  4-0-2 
30-9       o-o 
4-p"-o67 

42-0       o-o 
42-2   4-°'2 
42-8       o-o 
42-9       o'o 

4-O"-OI2 
20-2          O'O 

19-7   4-0-6 
20-5       o'o 
4-0"  -004 

44-8       o-o 
44-0   4-0-1 
43-6   —o-i 
43-5       o-o 

—  0"'020 

6 

10 

2 

3 

10 

4 

2 
2 

6 

6 

2 

4 

6 

7 
4 
4 

6 

4 
3 

7 

6 
3 

2 

4 

3 
4 

2 

3 

5 
4 

2 

3 

6 

5 
3 

6 

5 

2 

6 

Groombridge  1291 

yh     j   ,11, 

51"     7' 
19  Lyncis  (Comes] 

yh    jjm 

34°  3°' 
19  Lyncis  

Groombr.  "291 
Radcliffe  

12-2 

47'5 
80-2 
88-8 

13-2 

45'5 

79'9 
95-0 

13-1 

45'5 
95  -o 

13-' 
48-1 
71-9 
94-1 

14-1 
47'« 
73-' 
93'5 

14-2 
48-2 
71-1 
91-5 

13-2 

71-2 
92-2 

13-2 
49-2 
71-2 
92-2 

10-6 

48-5 

737 
80-4 

io'6 
46-8 
76-2 

»             s 
2  2  -74          "OO 

•81    —  -ii 
•68   —-02 
•65       'oo 

—  O5'OOI2 

52-11       -oo 

•17  --03 

•17   —  -oi 
•17       -oo 

53-60       -oo 
•48   4-  -06 
•4  5       -oo 
—  o"ooi8 

54-89       -oo 
•83   +-03 
73   4--H 
•82       -oo 
—  o8  0009 

19-98       -oo 
•83   +-oi 

74  -'<" 
•66       -oo 

17-12       'oo 
I7'ii    —-06 
16-89   4--I3 
16-99       '°° 
—  o'-ooi7 

49-69       "oo 
•44  4-  -06 
•32   +'02 

•22           'CO 

—  o'-oo6o 

50-97       -oo 
5  1  -06  —-15 

5074  +-14 

50-85       -oo 
—  o*-ooi5 

32-18       -oo 

•38     -'21 

•40  --24 

•  1  6       -oo 
8-19       -oo 

•42     -12 

•45   --06 
•43       -oo 

5 
3 

2 

3 

2 

3 

2 

Si 

5 
Si 

3 
3 
3 
5 

5 

4 

2 

3 

4 
3 

2 

3 

5 
3 

2 

7 

5 
3 

2 

7 

7 
4 

2 

6 

6 
3 

3 

5 

12-2 

48-8 
8O-2 

88-8 

13-2 
44  -2 
79  '9 
94'9 

46-8 
94'9 

45'5 
71-9 

93'9 

14-1 
46-9 
73'' 
93-5 

14-2 

71-1 
91-5 

13-2 

44'5 
71-2 
90-4 

44-6 
71-2 
904 

10-6 
42-8 

737 
80-6 

107 
46-2 
76-2 
90-6 

47:3       o"o 
46-4  4-0-2 
44-4  4-1-6 
45  8       o-o 

—  O"'O2O 

32-5       o-o 
327   4-0-1 
33-0  4-0-3 
33-6       o'o 
+  o"-oi3 

41-5       o-o 
41-8    -0-3 
44-0       o-o 

6-8       o-o 
7-9   -0-2 
8-8   -0-3 
9-1       o-o 

I  O'O         O'O 

9-5  4-0-4 

87   4-ri 

9-7^     o-o 

23-0       o-o 

24-0  4-0-5 
24-2   4-1-6 
26-9       o-o 

437       o-o 
44-2   4-ro 
46-4  -0-3 
47-2       o-o 

38-7       o-o 
40-4  4-0-2 

41-7  4-0-4 

43-2       o'o 
4-0"  -05  8 

8-8       o-o 
97  +0-2 
11-4  -0-4 

11  '2          O'O 
4-0-034 

24-8       o-o 
25-6  4-0-6 
27-6       o-o 
z8-2       o-o 

5 
3 

2 

3 

2 

3 

2 

6 

S 
6 

3 
3 
5 

5 
4 

2 

3 

4 
4 

2 

3 

5 
3 

2 

6 

5 
4 

2 

6 

7 

2 

9 

5 

5 
3 

7 

Bonn  

Greenwich.  ... 

Groombr.  1282 
Radcliffe  

Greenwich  .... 

Groombr.  1292 
Radcliffe 

Bonn  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1293 
Radcliffe.  ..  . 

Greenwich  ... 

Groombr.  1283 

i  *..  i,  .i;*r,. 

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  1284 
Radcliffe  

yh   ,3111 

34°  3°' 
Piazzi  VII.  49  

yh   ,3m 

34°  27' 
Groombridge  1295 

yh   ,jm 

44°  34' 
Groombridge  1296 

yh  ,jm 

47°    8' 
20  Lyncis  (Comes) 

yh   ,jm 

39°  38' 
20  Lyncis.     .  .. 

Greenwich  

Groombr.  1  294 
Radcliffe 

Harvard  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1295 
Radcliffe 

Greenwich  ... 

Groombr.  1285 
Radcliffe  

Helsingfors... 
Greenwich  .  .  . 

Groombr.  1286 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1296 
Radcliffe 

Helsingfors  ... 
Greenwich  ... 

Groombr.  1  2  87 
Radcliffe  

Bonn  .. 

Greenwich  .... 

Groombr.  1  297 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1  2  88 
Radclitfe  

Greenwich  

Groombr.  1298 
Radcliffe 

yh   ,jm 

39°  38' 
Groombridge  1299 

yh   ,6m 

23°  27' 
Groombridge  i  300 

yh    ,ym 

23°  >7' 

Lund  

Greenwich  ... 

Grooinbr.  1289 
Radcliffe 

Greenwich  

Groombr.  1  299 
Radcliffe  

yh    ,0m 

48°  55' 
47  Camelopardi.. 

yh   ,2m 

29°  53' 

Christiania  — 
Greenwich  — 

Groombr.  1  300 
Radcliffe  
Christiauia  — 
Greenwich  ... 

Gieenwich  ... 

Groombr.  1290 
Radcliffe.. 

Helsingfors  .  .  . 
Greenwich  ... 

* 
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GKOOMBRIDGE  CATALOGUE — -DEDUCED  FKOPEE  MOTIONS. 


.Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890x1. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

_•*' 

°«d 

Is! 

Psffl 

ID    O 
03  TJ 

*4 

Residuals 
0—0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

*.•* 

Srfd 

111 

y 

Residuals 
C-0. 

No.  of  Observatiiins. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 

X.I  M'.  iS<)0-o. 

Residuals 
C-0. 

N'o.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  1301 
yh  ,4,u 

5°°  47' 

Groombriuge  1302 
7h  14™ 

47°    7' 

6c  Aurieriu  .. 

Groombr.  1  30  1 
Radcliffe  

12-2 
49-8 
84-4 
90-8 

I4-2 
48-6 
72-6 

93'2 

9-1 

48-5 
857 
93'° 

I  I'2 

45-2 

927 

15-1 

46-4 
70-9 

93'9 

14-2 

47'i 
767 
90-2 

9-2 

42-8 
74-1 

70-5 

8-1 
44-6 
94-0 

IO'2 

44-5 

78-1 
8;-8 

I  1-2 

45-0 

9''3 

s 
42-97 
•80 
•92 

'94 
—  08'0 

58-39 
•40 

•27 
•37 

—  o8  -o 

42"35 
41-99 
41-69 
41-64 

—  08'0 

46-23 

46-09 
45-86 

—  08'0 

11-57 

•68 

•65 
•6  1 

+  09'0 

3  3  '95 
34-22   - 

34-03 
34-03 
+  o"-o 

3I-43 
'43   - 
'49   ' 
'47 
4-o8-o 

25-78 

•98 
-74 

—  08'0 

2  5  -06 

24-91  - 
24-94  • 
24-92 

—  os-o 

45-00 

4474 
44^7 
—  os-  o 

•00 

-I--I6 

+  -OZ 

•oo 
004 

•oo 
—  -02 

4--I1 

•oo 
003 

•oo 

+  •02 

•oo 
•oo 

084 

•oo 

~'02 

•oo 

045 

•oo 
-•09 

-•05 

•oo 

005 

•oo 

-•23 

5 
3 
3 
3 

3 

2 

2 

3 

6 

3 

'? 

5 

6 

I 

4 
3 

2 

5 

3 
3 
3 
3 

5 
4 

2 

5 

6 

5 
9 

5 
3 

2 

8 

6 

4 

6 

12-2 
48-1 

84-4 
90-8 

I4-2 
48-2 

72-6 
93'z 

9'' 

467 

857 
92-3 

I  I  '2 

44'  * 
91'6 

Ij-I 

45-7 

707 

937 

14-2 

47'S 
767 

90-2 

9-2 
44'9 

74'1 
71-4 

8-1 
45-6 
92-2 

I0'2 

437 

78-1 
857 

1  1  '2 

43-7 
gl-O 

47-5       o-o 
47-0  +1-3 
48-8   +0-4 
49-3       o-o 

+  0"'023 

45-3       o-o 

44-4    -f-0'2 
44-9     -07 

44-0       o-o 
-o"-oi6 

58-8       o-o 
58-1    +1-3 
59-7  +0-4 
60-  1       o'o 
+  o"-oi6 

42-6       o-o 

43-2  -0-5 

42-9       o'o 
+  o"-oo4 

8-8       o-o 
8-8   —0-2 
lO'o  —i  '6 
8-3       o'o 
—  o"-oo6 

49-3       o-o 
49-8   +0-5 
51-1    +  0-2 

517       o'o 

+  0"'032 

58-3       o'o 

58'3     +0-2 

59-6   -ro 
58-6       o'o 
+  o"'oo5 

356       o-o 

37-4  -°'4 
38-6       o-o 
+  o"'036 

117       o'o 
13-3    +o-i 
14-6  +0-6 
15-6       o-o 

+  0"'052 

40-5       o-o 

41-3  +0-9 

44-6       o'o 

+  o"'05i 

5 
4 
3 
3 

3 
5 

2 

3 

6 

4 

10 

8 

6 
4 
9 

4 
4 

2 

5 

3 
3 
3 
3 

5 

5 

2 

6 

6 

5 
18 

5 

4 

2 

8 

6 

4 
8 

Groombridge  1311 
7h  i8m 
41"  43' 

Groombridge  1312 
7h  i8m 

45°  '§' 

Piazzi  VII.  87..... 
7h  I9m 
46°  3'' 

Groombridge  1314 
7h  24™ 

'3°  58' 
Groombridge  1315 

7h  20m 

4''  43' 
Groombridge  1316 

7h  20m 

4i°  5i' 

Groombridge  1317 
7h  20m 

5'°    6' 
Piazzi  VII.  92  

jh  20m 

4i°  35' 
Groombridge  1319 

7h  22m 

28°    o' 
22  Lyncis 

Groombr.i3i  i 
Radcliffe 

13-2 
462 

75'' 
94-1 

13-2 

46-6 
727 
91-9 

14-1 

47-i 
72-1 
90-1 

i  i-i 

47-3 
72-6 
92-3 

13-1 
46-8 

75'i 
9''5 

13-1 

45-5 
78-1 
91-8 

12-2 

49'5 
81-1 
92-1 

'3'i 
467 

78-2 
864 

i  ri 

477 
77-1 
91-6 

9-1 

48-6 
80-5 
80-  1 
85-3 

8                   S 

52-73       -oo 

'64     +'O2 

•44  +-'5 
•54       -oo 

—  O8-OO24 

52-85       -oo 
•66   4-  -09 
•62   +-05 
•61       -oo 
—  o'-oo3i 

1077       -oo 

75    +'°3 
•86   --08 
78       'oo 
4-o"-oooi 

26-64       -oo 

'6  1      —'21 

•48  --26 

•10          '00 

—  o"'oo67 

10-23       '°° 
•09   +-09 
•20   —  -o6 

•  I  2          '00 

—  os'ooi4 
34-15       -oo 

33-71  +-17 
33-67  --06 

33*48       -oo 
-o"-oo86 

5-92       'oo 
•91    —  '01 

•87     +-02 

•88        -oo 
—  os  -ooo  5 

39-63       -oo 
•72    --05 

•82     —  -12 

•71        -co 

+  0»-OOII 

9-05       -oo 
9  19  --19 

8-95    4--oi 
8-96       -oo 

—  O8'OOI  I 

33-97       -oo 

34-30     +  -IZ 

34-89   --io 

34-77     +'02 

34-85       -oo 
+os'oi  15 

2 

4 

2 

3 

4 
4 

2 

3 

5 
5 

2 

3 

6 
6 

5 

i 

3 

2 

3 

4 

3 

2 

3 

4 
6 

2 

3 

I 

2 

3 

5 
4 

2 

6 

6 

7 
3 
3 
6 

13-2 
49-2 

75"' 
94  i 

13-2 
48-2 
72-7 
91-9 

14-1 

44-5 
72-1 
90-1 

i  ri 

45'4 
72-6 
91-6 

13-1 

Si'S 

75-i 
91-5 

13-1 
46-2 
78-1 
91-8 

I2'2 

48-4 

81-1 
92-1 

13-1 

46-9 
78-2 
86-4 

i  i-i 
43-8 

77-1 
91-6 

9-1 

437 
80-5 
So-i 
85-5 

II                          It 

37-2       o-o 

37'9  +°'5 
39-4  -°'3 
39-7       o-o 
+  o"-o3i 

10-5       o-o 

I2'8     —  I-O 

13-5   -07 
13-6       o'o 

+  0^040 

257       o'o 
24-9  +1-1 
26-8   —0-4 
26-6       o-o 

+  O"'O  I  2 

6'2          O'O 
I  I  '3     —  I'O 

14-7   -i-o 
i  5-9       o  o 
+  o"'i2O 

61       o-o 
6-7   +1-0 
8-6   —  o-i 
9-1       o-o 
+  o"-038 

15-0       o-o 
17-3   -4-0-1 
20-8   —  ro 
20-8       o-o 

+  o"-o74 
47-9       o-o 
48-6   +0-1 

48-6  -4-0-9 
49-7       o-o 

-4-o"-023 

31-3        o-o 

34-0  -0-7 

35-0    +0-2 

357       o-o 
+  o"'o6o 

3  1  '9       o'o 

35-4   -r-o-i 

397   -°-4 
40-9       o-o 

+  o"'I  12 

57-9       o-o 
60-2   +0-4 
62-4   +0-9 
62-8   +0-5 
63-8       o-o 
+  o"-o/7 

2 

4 

2 

3 

4 
5 

2 

3 

5 
3 

2 

3 

5 
4 
6 

9 

i 
3 

2 

3 

4 
4 

2 

3 

4 
4 

2 

3 

5 
4 

2 

3 

5 
3 

2 

6 

6 

4 
3 
3 

7 

Lund  

Greenwich  .... 

Groombr.  1302 
Badcliffa... 
Bonn  

Greenwich  ... 

Groombr.1312 
Radcliffe  ... 

Bonn  . 

Greenwich  ... 

Groombr.  1303 
Kadclitfe  

Greenwich  — 

Groombr.i3i3 
Radcliffe 

7h  14" 
53°     '' 

Grootnbridge  1  304 
7h  ,9m 

1  8°  24' 
Groombridge  1  305 

7h   I?m 

34°  '6' 
Groombridge  1  306 

7h  jgm 

46°  33' 

66  Aurigas  
7h  i6m 

49°    6' 

Piazzi  VII.  67  
7h  ig-n 

21°    I  8' 

21  Lyncis  

Lund  

Greenwich  ... 

Groombr.  1304 
Radcliffe  

Greenwich  — 

Groombr.  1314 
Radcliffe 

Kasan 

Greenwicli  

Groi>mbr.i3O5 
Radcliffe  .  . 

Greenwich  .... 

Grooinbr.i3i  5 
Radcliffe  

Bonn  

Helsingfor.s  . 
Greenwicli  ... 

Groombr.  1306 
Radcliffe  

Greenwich  

Groombr.  1316 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.  1307 
Radcliffe  

•oo 

01  I 

•oo 

f02 

-•02 
•oo 

007 

•oo 

-  -21 

•oo 
006 

•oo 

f  -09 

—  'Ol 

•oo 
019 

•oo 

f  11 

•oo 
041 

Greenwicli  .... 

Groombr.  1317 
Radcliffe  
Lund 

Bonn  

Greenwich  — 

Groombr.  1318 
Radcliffe  
Bonn 

Greenwich  .... 

Groombr.  1308 
Radcliffe  

Greenwich  .... 

Groombr.  1319 
Radcliffe 

Greenwich   .  .  . 

Groombr.  1  309 
Radcliffe  
Bonn.. 

7h  i8m 

40°  34' 

Groombridge  1310 
7h  2  ,  m 

1  8°  10' 

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  1320 
Radcliffe,  
Harvard  

Greenwich  .... 
Groombr.  1310 

"RlHnl  iffo 

7h  2  1  "' 

40°    5' 

Greenwich  

Bonn  .J 

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 

of 
Obs. 
1800. 

+ 

jl 

"2-0  0 

S     QJ     C* 

c  -e^oo 
S  ™  *"* 

*3 

Residuals 
C—  0. 

No.  of  Observations. 

E]>och 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

RrsMtlals 

C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

]K°' 

|"S  i, 
si.* 

OQ  -rt 

3 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 

I'.'M. 

Adopted 

p.  k 

Adopted 
P.M. 

Adopted 
P.M. 

Groonil>ridj;e  1321 
7h  24™ 
23°  23' 

Groom  bridge  1322 
7''  22'" 
51°  19' 

Groombrid^e  1323 
?h  2,m 

14°  i  r 

Groombridge  1324 
7h  25m 

*3°  •?' 

Groom  bridge  1325 

7h  22m 
51°   36' 

Groombridge  1326 

7h24n, 
5°°    SI' 

Groombridge  1327 
7h  27m 

20°   25' 

Groombridge  1328 
7h  27m 
23°  3>' 

ji  Grooinbridud  1329 
7U35"L 

9>,2' 

1  -  1  oombridge  1330 

yb   27m 

34°     °' 

Groombr.  1321 
Kadcliffe  ... 

I  ii 
46-6 

75-2 

IOO-2 

13-3 
46-8 

85-5 
90-6 

10-2 

47'4 
74'5 

95'5 

1  1  -i 

45'9 
75-2 
92-1 

13-2 

497 
8ri 
89-5 

12-2 

50-O 
84-4 

88-1 

I  I'2 

46-7 

72-7 
93-5 

IO'2 
45'2 

76-7 

91-4 

7-2 

46-7 

95-1 
13-1 

46-3 

70-2 

90-9 

S                    8 
24-85      -'27 
•23      +-I7 

•33   --07 
•  1  3       -oo 
—  o"oo5i* 

31-92   —-26 
'45   +'09 
•31    +-08 
•38       -oo 
—  o'-oo37* 

51-22       -oo 
51-08   —'19 
50-82   —'20 
50-43       -oo 
—  o"oo93 

13-46       -oo 
•54  --10 
•56  -,3 
-42       -oo 
-o"-ooo5 

44'  10       'oo 

•21     —'03 

•19  +  '06 
•27       -oo 

+  O'-OO22 

27-92       -oo 
75   +  '°z 

•67  --04 

•62       -oo 

—  0^0040 

45-34       -oo 

•22     +'01 

•II  +-04 

•08       -oo 

—  O*'OO32 

42-26       -oo 
•40   —  •  i  o 
•26   +  -08 
•35       -oo 

+  0"'OOI  I 

6-51       -oo 

5'57   +'34 
5-47       -oo 
—  o'-on8 

49-80       -oo 
•82   —  -io 

•57     +•'- 

•72       -oo 
—  o'-ooio 

2 

3 
3 

i 

3 

3 
4 

6 
4 
«4 

5 

5 

10 

4 
4i 

4 
3 

2 

3 

5 
7 
3 
3 

3 
5 

2 

5 

6 

7 

6 

4l 

5 

2 

5 

I  l-l 

48-4 

75-2 
100-0 

13-3 

50-8 

85-5 

90-5 

10-2 

49'4 
74-8 
93-0 

1  1  -i 

45'' 
75'2 
91-5 

13-2 

47'5 
tri 

89-5 

12-2 
46-9 
84-4 

88-1 

I  I'2 
47'3 
727 
93'5 

10-2 
46-8 
767 
917 

7-2 

45'* 
95-1 

13-1 
46-0 
70-2 
907 

50*6  +i"'9 
S3''   -0-5 
539  -''2 
52-8       o-o 
+  o"-oo4* 

57-8     +12 

62-3  -0-3 
64-3  +0-4 

65-0       o-c 
+  o"'078* 

2-5       o-o 

8'5     -2-0 
I0'2     —  PI 
II'O         O'O 

+  o"  103 
38-0       o-o 

37-4    +0-2 

38-1    —  i-o 
36-9       o-o 
—  o"-oi4 

5-8       o-o 
8-8   -0-6 
10-4  —  o'i 
10-9       o-o 
+o"-o67 

23-2       oo 
23-1    +0-3 
22-9  +0-7 
23-6       o-o 
+  o"'ooj 

537       o-o 
56-1    -1-4 
53-6   +1-9 
56-1       o-o 

+  O"'029 

16-2       o-o 
17-9   -0-3 
18-5   +0-1 
19-2       o-o 

+  o"-o37 

51-3       o-o 
50-3    +0-8 
50-8       o-o 
—  o"-oo6 

10-5       o-o 
11-5    +0-1 

12-8     —  O-I 

13-4       o-o 
+o"-037 

I 

4 
3 
3 

i 

3 
3 

4 

6 
4 

'4 
6 

4 
5 

6J 

4 
3 

2 

3 

5 
3 
3 
3 

3 
5 

2 

5 

6 
6 

4 
5 

i 

4 
6 

5 
5 

2 

f 

Groombridge  1331 
7h  28m 
35°  54' 

Groombridge  1332 
7h  28™ 
46"  43' 

Groombridge  1333 

7h  2gm 

34°  32' 

Groombridge  1334 
7h  31™ 
20°  24' 

48  Camelopardi  ... 
7h  3om 
30°  ii  ' 

Groombridge  1336 
7h30m 

35°  5°' 

Groombridge  1337 
7h  34m 
'5°  44' 

Groombridge  1338 
7''  29™ 

49°  43' 

Piazzi  VII.  132  ... 
7h  38'" 
9°  27' 

Groombridge  1  340 
7h  32m 
24'  27' 

Groombr.  1331 
Radcliffe  

13-2 
46-6 
75'2 
95'I 

I2'2 

47-6 
72-6 
91-8 

15-2 

447 
73-8 
95-6 

I  I  '2 

44'9 

727 

95'3 

9-2 

43'6 
73-1 

957 

13-2 

45'9 

77-2 

94'9 

14-1 
46-8 
95-0 

I2'I 
46-2 

81-1 

IOO'2 

7'3 
46-9 

93  '° 

II  '2 

47'5 

737 
957 

8                 S 

32-07       -oo 
31-79   +  -08 

31-65    +-I2 

31-66       -oo 
—  o*'oo5o 

11-64       -oo 
•55   --io 
•56  --13 
•37       -oo 
—  o'-oo34 

27-08       -oo 
•03   +-04 
•13   —-06 
•07       'oo 

—  O§'OOOI 

41-22       -oo 

41-17  --09 
41-24  --19 

40-99       -oo 

—  O*'0027 

30-46       -oo 

•76  --31 

•6  1   —-08 
•56       -oo 

+  0"'OOI2 

29-44       -oo 
•33   -,-oi 
•15  +-06 
•15       "oo 
—  o'-oo35 

13-76       -oo 

14-30  --30 

14-36       -oo 

+0-0074 

46-28       -oo 
•07   +-io 

•17  --13 

•io       -oo 

—  O'-OO20 

20-74      '°° 

13-24  --42 

3-62       -oo 
—  o'-iggS 

25-93       -oo 
77  +'o6 
•85   --09 
•69       -oo 

—  0"-0028 

4 

4 

2 

5 

5 
4 

2 

3i 

4 
3 
3 
6 

6 

3 

2 

5 

6 

5 

2 

5 

4 
4 
4 
5 

4 

3 

5 

j 
3 

* 

6 
4 
5 

2 

3 

2 

5 

13-2 

44-2 
75-2 
94'9 

12*2 

46-2 

72-6 
90-2 

15-2 

43'9 
73'2 
95'5 

1  1  '2 

47'5 
727 

92-3 
9'2 

437 
73-1 
94-6 

'3'2 

447 
77'5 
947 

14-1 
45-2 
947 

I2-I 

44'  5 
Bri 

IOO-2 

7'4 
43'9 
93-0 

I  I  '2 

48-6 

737 
94'5 

54*9        o"o 
58-3  -1-3 

58-6    +0-2 

So-o      o-o 
+  o"-o62 

36-5       o-o 

37-8  +0'5 

39'8     —  O-2 

40-5       o-o 
+  o"x>5i 

51-1       o-o 
52-6  +0-1 
55-0  -0-7 
55-5       o-o 
+  o"-o55 

28-7       o-o 

30-9  -0-7 

33''    -i'9 
32-1       o-o 

+  O"'042 

22-7       o-o 
217   +0-1 
21-4  +0-5 

21'6         O'O 

-o"-oi3 
56-2       o-o 

59-5  -0-9 

61-9   -0-8 
62-5       o-o 
+o"-o77 

46-7       o-o 
47-2   -ro 

47-1       o-o 
+  o"-oo5 

45  -9       o-o 

45'5   +'•' 
47-9   -0-5 
47-8       o-o 

+  O"'O22 

42-5       o-o 
40-1    +0-8 
38'!       o-o 
-o"-o5' 

22'6          O'O 
22'8     —O'3 

24-1    —1-8 

22'2          O'O 

—  o"-oo7* 

4 
4 

2 

5 

5 

5 

2 

3 

4 
4 
1 
6 

6 
>> 

2 

9 

6 
4 

2 

8 

4 
4 
4 
5 

4 
4 

5 

5 
3 
4 
3 

7 
4 

5 

2 

5 

2 

6 

Christiania  — 
Greenwich.... 

Groom  br.  1322 
Radcliffe 

Harvard  

Greenwich.... 

Groombr.  1332 
Radcliffe  

Lund 

Bonn  

Greenwich  .... 

Grooinbr.  1323 
Kadcliffe 

Greenwich  .... 

Groombr.  1333 
Radcliffe  

Kasan  
Greenwich  .... 

Groombr.  1324 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1334 
Radcliffe  
Christiania  ... 
Greenwich  ... 

Groombr.  1335 
Radcliffe  

Christiania  .... 
Greenwich  .... 

Groombr.  1325 
Radcliffe  .  ... 

Lund  

Helsingfors  ... 
Greenwich  .... 

Groombr.  1336 
Radcliffe  
Harvard... 

Greenwich.... 

Groom!  >r.  1326 
Radclitl.'  
Lund  

Greenwich  .... 

Groombr.  1  3  27 
Radclitle  

Greenwich.... 

Groombr.  i  337 
Radcliffe 

Christiania.... 
Greenwich  .... 

Groombr.  i  328 
Radcliffe 

Greenwich  

Groombr.  1  3  38 
Radcliffe 

Christiania  
Greenwich  

Groombr.  1  3  29 
Radcliffe  
Greenwich  .  . 

(  Iroombr.  1330 
Radcliffe 

Bonn  

Greenwich.... 

Groornbr.1339 
Radcliffe  
Greenwich.... 

Groombr.  1340 
Radcliffe 

Helsingf  ore  .  .  . 
Greenwich  .  . 

Christiania  
Greenwich  .... 

, 
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•  Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


K.  A. 


Authority. 


Epoch 

of 
Obs. 
1800. 


2  3  Lyncis  . . 

7"  31" 

32°  40' 


Groombr.  1 34 1 

Radcliffe 

Helsingfors  ... 
Greenwich.... 


Groombridge  1342  Groombr.  1342 

7h  35m          |  Radclitfe 

i  5°  41'  |  Greenwich.... 


Groombridge  1343  Groombr.i343 

i  Kadcliffe 

Luiid 


7h  30" 


Groombridge  1  344 


10    12' 


Groombridge  1345 

7"  33m 
24°  1 8' 


Groombridge  1 346 
7h  3im 
51-25' 


Groombridge  i  347 

jh  j2m 

34°  59' 


Groombridge  1348 
7h  32m 
34°  58' 


24  Lyncis  . 


7h33" 


Groombridge  1350 

7h35m 
20°  34' 


Greenwich 


Groombr.  1 3  44 
Kadcliffe... 

Kasan 

Greenwich 


Groombr.  1 3  45 

Radcliffe 

Christiania.... 
Greenwich . . 


Groombr.  1 346 

Radcliffe 

Lund 

Greenwich . . 


Groombr.  13  47 

Radcliffe 

Helsingfors  ... 

Harvard 

Greenwich.... 


Groombr.  1 3  48 

Radclitfe 

Helsingfors ... 
Harvard... 


Adopted 
P.  M. 


9-6  43-63  -oo 

47-5  !     -48  +-06 

71-7  I     -40  +-08 

95-6J     -43  -oo 


I 


14-1 
48-2 
94-6 


13-1 

50-0 

84-4 

90-2 


9-6 
48-8 
70-0 
94-6 


48-6 
72-2 

957 


13-0 
50-2 
80-2 

IOO-2 


I4-2 

49-6 
70-2 
84-7 
95-6 


I  I '2 

45^ 

7O-2 

84-9 


Greeuwich....   95-5 


Groombr.  1 349 

Kadcliffe 

Greenwich 


107 

45'9 
86-7 


Groombr.i350  11-2 

Kadcliffe 45-9 

Christiania  —  72-7 

Greenwich....  95-9 


8-51  -oc 
879  +-03 
9-25  -oo 


42-90  -oo 

•64  +-18 

•79  --06 

•72  -oo 


59-14  +-58 

60-07  —'38 

59'34  +'33 

59-65  -oo 


33-63  -oo 

•64  —-06 

78  --23 

•52  -oo 

—  os-ooi3 

21-42  -oo 

•31  +-09 

•32  +-07 

•37  -oo 

—  o"ooo6 

27-11  -oo 

•37  --17 

•34  --09 

•08  +'21 

•31  -oo 


59-38  '°o 
•53  -'10 
'49  --°3 

•6l      — -12 

•51       -oo 
+o8-ooi6 

42-21  -oo 
42-16  —-09 
41-90  -oo 


35-69  -oo 

•85  --24 

'92  -'37 

•53  -oo 


10 

4 

2 

3 
6 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


9-6 
46-9 

717 
957 


14-1 
94'5 

13-' 
48-2 
84-4 
90-2 


»  a 

a  ,;<  2 

9Q  '£ 

3  I  * 


Adopted 
P.  M. 


o:6 
o-i 

'•5, 

24-8 
28-9 

427 
42-5 
43'° 


o-o 

+0-9' 

—0-9' 

o-o 

'OIO 


o-o 

+0-4' 

-t-O'2 

o-o 


I  I '2 
467 
72-2 
95-6 


I3-0 
48-2 

80-2 

100-2 


I4-2 

JO'S 
70-2 

84-5 

95-5 


18-5  o-o 

21-7  -2-4 

I9-3  +°7 

20-5  o-o 


7-5  o-o 

9'9  +0-2 

11-7  +0-6 

13-7  o-o 


31-8 
334 

33'4 
32-9 

33'5 


O'O 

-0'8 
-0-4 
+  0-4 

O'O 
'•021 


I  I '2    54'3 
46'6 
70'2    53'0 

847.55-6 

95'4  537 
—  o 


io'6  54-9  o-o 
46-9  ,560  +07 
85-6  58-6  o-o 


o'o      5 

+0-2      4 

o-o      8 


8'i  I4'o  —17  i 

49-2  11*6  +0-4'  4 

7O'o  :i2-6  —07  5 

94-6  ii'8       o-o  4 

—  o"-oo6* 


o-o!   10 
-°-'j     3 

-j-  C'  8         2 

2 

6 


11-2  46-7  o-o  5 

45-2  49-8  -0-9  4 

72"  50-9  — 0'2  2 

95-6  52-2  o'o  5 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


K.  A. 


«-•** 

Epoch  -S-a 
of    i  o  -S  ,& 
Obs. 
1800. 


So 

1 1 

So 


Adopted 

p.  11. 


Piazzi  VII.  156 

'   33m 
36' 


7h33" 


Groorubr.  1351 

Kadcliffe  

Bonn 

Greenwich . . . 


Groombridge  1  3  5  2  Groombr.  1352 
Kadcliffe  ...... 


51°  24' 


Piazzi  VII.  159.. 

7h35m 
•4°  34' 


Piazzi  VII.  1 60 
7h  35m 
*4°  34' 


Piazzi  VII.  155  ... 


9°  5'' 


5 1  Camelopardi . . . 

yh     jfcm 

24°  1 6' 


(.9  Camelopardi . . . 

7h  36™ 
26°  54' 


50  Camelopardi... 

7h   35m 

39°  18' 


14-2 
45-8 

77-o 
94-1 


12-9 
46-6 

«5'5 
95-0 


I  I -2 

45'4 
94-3 


I  1-2 
48-2 

937 


9-9 

Radcliffe !43'9 

Kasan i!  887 

Greenwich....!  99-6 


Lund  ........... 

Greenwich.... 


Groombr.  1353 

Radcliffe 

Greenwich . . . 


Groombr.  1 3  54 

Radcliffe 

Greenwich .. 


25-87       -oo 

•92     --24 

•45       -oo 


Groombr.  1356 

Radcliffe 

Christiania  .... 
Greenwich 


Groombr.  1357 
Radcliffe... 
Helsingfors... 
Greenwich 


Groombr.  1358 
Radcliffe... 

Harvard 

Greenwich 


Groombridge  1 3 59!  Groombr.  1359 

7h  5om  Radcliffe 

5°  37'  Greenwich 


Groombridge  1360  Groombr.  1360 

Radcliffe 

5'  ;  Kasan 

Greenwich .... 


7h4'1 

12° 


i 

•oo 
+  •01 
—  •II 

•oo 


5-18 
4-98 
4-92 
47' 


50-92  -oo 

•50  +-19 

•47  --05 

•35  -oo 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


41  'I  2  '00 

4079  +-02 

4°7?  -'34 

40-32  -oo 


'3 
4 
8 

3 


25-76  -oo  3 
•56  +-oij  4 
•28  -ooi  5 


30-06  -oo 

30-05  --16  4 

29-91  —-I7  2 

29-66  -00  5 


7-8  132-29  'oo  5 
50-4  131 -62  +-38J  38 
93-613174  -oo|  5; 


8-68  -oo 

77  +'°z 

•96  --09 

'95  -°° 


I  1-2 
46-0 

737 
98-9 


P 
46-9 

78-1 
94-8 


10-2  44-43 

447       -27  +-03 

72-2:     -26  --07 

95-7  i     -10  -co 


14-1  45-04       'oo 

jO'I          -21      —' 

71-5        59   --48 
94-7       -14       -oo 

+  0"  0012 


14-2 
46-8 

77-0 
94-1 


12-9 

48-4 

85-5 
95-0 


I  1-2 

45'4 
93-4 


I  1-2 

437 
93'4 


9-9 

43'9 
88-7 
99-6 


I1'2 


737 
99-1 


9-2 

43-9 

78-1 

94-7 


10-2 

44-6 
72-2 
95-4 


7'9 
47  -6 

91-8 


14-1 

44'9 
71-5 
947 


34-4  o-o 

39-8  —  ro 

44-9  -1-9 

45  -4  o-o 


J* 


Adopted 
P.  M. 


O'O 
O'O 
O'O 

o-o 


o-o 

+0-5 

o-o 


'5'9 
16-2 

166 
16-6 


57-3 
58-5 
61-7 


42-7 

43'4 
46-7 


13-2  o-o 
13-4  o-o 
13-7  +0-1 
13-9  o-o 
+  o"-oo8 


59-0 


O'O 


58-1     -0-7 

56-8 


D.-O 


14-9       o-o 

15-4  +1-3 

18-3  +0-1 
19-2       o'o 

•-(-o"-O5o 

2  I  "O          O'O 

22'4  —  O'2 

23-8  —0-6 
24-0       o-o 


35-8       o-o 

34-5  +1-3 

35-8       o'o 
o"-ooo 


42-6 
40-3 
41-2 
41-7 


o-o 

-2-0 

-0-8 

O'O 
—  0"'OI  I 


CATALOGUE — DEDUCED   PROPER    MOTIONS. 
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Star's  Name, 
ami  Approximate 
1   R.  A.  and  N.  P.  D. 
iSoxro. 

Authority. 

R.  A 

X    1' 

I) 

Star's  Name, 
and  Approximate 
a  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

°  TJ    & 

lid 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  V. 

Adopted 
P.M. 

Adopted 
P.M. 

1  Groom  bridgu  i  361 
fl">    ' 
i  :       8' 

Kazzi  V  1  1  .  171  ... 

-    56'" 

Groombridge  1363 

7l'+°m 
17°  56' 

Groom  bridgi'  1364 
71'  38m 
29°  25' 

Groombridge  1365 
7h  44m 

12°      3' 

Groouibridgu  i  366 

1  6'" 

1         4' 
Groombridge  1367 

-k    <om 

29°  23' 

Piazzi  VII.  187... 

7h47ffi 
10°  13' 

Groombridge  i  369 

7h44m 

I7°52' 

Bfoombridge  1  370 

7h44m 
18°    2' 

Groombr.  1361 
Radcliffe 

14-1 
48-3 
7''5 
93'9 

14-2 

47'5 
78-8 

937 

iii 

49'5 
81-2 

47  -2 
73-6 
94'3 

14-1 
487 
71-6 
93-8 

I  I'2 

5I'0 

95'3 

I3-I 
48-2 

74'' 
94'3 

9-6 
48-9 
70-3 

93'9 

107 

44'4 
95-2 

107 
44'8 
947 

s             s 
2'IO          -OO 
•24    +-02 

•82   --44 
•49       -oo 

2  '39       'oo 
2-  1  8   —-07 

2"OO    —  -14 

174       -oo 

—  O"'OO82 

17-49       'oo 

•59  +-09 

•48       -oo 

—  O"'OOO1 

27-29       -oo 

26-82  +-15 
26-77   —  06 
26-50       -oc 

26-46       -oo 
2679    —-04 
27-21    --27 
27  'i  i       -oo 
+  o"oo8i 

37-90       -oo 

38-04  +-15 

38-30   +-io 
38-52       'oo 

3  7  -66       -oo 

•42    -4-  -09 

•58   --18 
•31       'oo 

29-28       -oo 

28-55     ~'°2 
27-92     +'21 

27-67       -oo 
—  o'-oigi 

13-54       '0° 
H'34   -'35 

14-69           '00 

53-16  +-18 
76  --34 
•40       -oo 

4 
6 

4 

5 

4 
3 
3 
3 

3 
3 
4 

4 
3 

2 

6 
4 

2 

5 

5 

2 

3 
4 
4 

4 
3 

2 

4 

1  1 

9 
3 
6 

4 
4 
5 

4 
4 
5 

14-1 
45'2 
7''5 
93'9 

14-2 

78-8 
937 

i  n 

47-0 
83-4 

13  i 

46-7 
73'6 
94'3 

14-1 

45'9 
71-6 
93-8 

I  1-2 

47-6 
79-2 
95'3 

13-1 
448 
74'1 
93'9 

97 
42-2 

70-3 
907 

i  ro 
48-2 
95-2 

107 
94-6 

25-0       o'o 

23-9     +1-2 

257     -0'5 
25-2          O'O 

+  o"-oo3 

44-9       o-o 
44-9  +0-3 
45-8   -0-3 
45-6       c-o 

19-4       o-o 

21  '9          O'O 
24-4         O'O 

+o"-o69 

59'2       o-o 
6r6  +0-5 
65-0  —  o-6 

DO'O          O'O 
*T"O   'O  8  J. 

48-1       o-o 
497   -0-4 
50-4      o'o 
51-3^     o-o 

33'9  +4'2 
39'3       o-o 

40-0   +0-3 
40-8       o-o 

4-0"  -032* 

I2'8          O'O 
12"!      -t-O'l 

11-4  +0-1 
io'8       o-o 

13-0       o'o 
14-5   +0-4 
17-5   -n 
17-5  ^    o-o 

15-8       o-o 
i3'3   +°'8 

12'O          O'O 

5-0       o-o 

4'4  +°'5 
4-9       o-o 
—  o"'ooi 

5 
4 
4 

5 

4 
4 
3 
3 

3 

5 
5 

4 
4 

2 

5 

4 
4 
5 
5 

2 

5 
4 
4 

4 
3 

2 

4 

12 

5 

4 
5 

5 

4 
4 

5 

Groombridge  1371 
7h  42™ 
30°  13' 

Piazzi  VII.  199  ... 
7h  42™ 

35°  35' 

Groombridge  1373 
7h  42m 

34°  59' 

Groombridge  1  374 
7h47m 
15°  47' 

Piazzi  VII.  216... 
7h4Sm 
34°  59' 

Groombridgo  1376 
29°  56' 

Groombridge  1377 

7h47m 
30°    2' 

2  C  Lyncis             * 

Groombr.  1  37  1 
Radcliffe  

13-2 
47'* 
73'' 
94'9 

14-1 
47  '2 

747 
93-2 

12-2 
46-4 

70-8 
84-2 

94-8 

11  '2 

45-6 
83-5 

12'2 
46-7 
70'2 
84'2 
95'0 

I3'2 

45'2 
94-8 

13-2 

447 

95-0 

9-2 

457 
807 

93'3 

8'2 

43'' 
94-8 

97 
427 
70-2 
93-8 

S                  8 

41-89       -oo 

•85  +-03 
•94  --06 

•88       -oo 

—  OB'OOOI 

25-84       -oo 
•85   -09 
•71    +  -oi 
•68       -oo 

—  O'-OO2O 

3475       -oo 
•93   --20 
•86  —-14 
•82   —-II 
•71       -oo 
—  o'-ooo5 

1-19       -oo 
•08  +  -06 
•06       -oo 
—  os-ooi8 

29-64       -oo 
29-99   ~'°8 
30-22   --14 
30-21    —-03 
30-27       -oo 

5  '07       'oo 
4-97  +'06 
5-03   --05 
4-94       -oo 
—  o''ooi6 

0-88       -oo 
•67       -oo 
•8  1    —-03 
74       'oo 
—  o"ooi7 

29^29       'oo 

•34  -'" 

•oo  +-18 
•17       'oo 
—  o*-oo  1  4 

4274       -oo 
•28   +-16 
•oo       -oo 
—  o'-oo85 

3178       -oo 
72  +  -02 

73   ~'°3 
•67       'oo 
—  o'-oo  i  3 

5 
3 

2 

6 

7 
4 
4 
5 

3 
4 

2 

2 

5 

5 
4 
3 

3 
4 

2 

4 

5 

3 

2 
2 

6 

4 
4 

2 

6 

6 
5 

2 

4 

6 
6 
5 

6 
5 

2 

5 

13-2 
49-0 
73-1 
94-8 

14-1 
45-6 

747 
92-6 

12-2 

47-1 

70-6 
84-2 
94-6 

1  T2 

46-5 
837 

12'2 

47'3 
70-2 
84-2 

94-8 

13-2 
45-S 
74-1 
95-4 

13-2 
467 
74-2 
95'3 

9-2 
45-0 
80-7 
92-5 

8-2 
44-2 
94'5 

97 
48-8 
70-2 
94-1 

11-2          O'O 
I3-2     +0'5 

14-2  +  ri 
167       o-o 
+  o"-o67 

547       o-o 
53-2   -0-4 
50-3   +07 

50-0         O'O 

—  o"-o6o 
30-3       o-o 

30-3       o-o 
29-7   +0-6 
30-3       o-o 
o"'ooo 

2  O-O         O'O 

21-3   —  o-i 

22  2          O'O 

52'!       o-o 
54-8   +0-4 
56-4  +0-8 

57-1  +1-4 

59-4       o-o 
+  o"-o88 

18-2       o-o 
18-3       o-o 

17-6  +0-7 

i8'3       o'o 
+o"-ooi 

4-7       o-o 
5-6  +0-5 
7-3      o-o 

8'2          O'O 

+  o"-o43 

48-8       o-o 
48-6       o-o 
48-9    -0-5 
48-3       o-o 
—  o"-oo6 

3-6       o-o 

3'4       °'0 
3-3       o-o 
—  o"-oo3 

24'2          O'O 

25'!    —01 
25-5       o'o 
26-1       o'o 

5 

5 

2 

6 

7 
4 
4 

5 

3 
4 

2 

2 

5 

6 
6 
6 

3 
7 

2 

4 
5 

3 

3 

2 

5 

4 
4 

2 

6 

6 

5 

2 

3 

6 

4 
4 

6 

12 

2 

5 

Ka^an 

Helsingf  ore  .  .  . 
Greenwich.... 

Groombr.  1  37  2 
Radcliffe  
Harvard  

Greenwich  .... 

Groombr.  1362 
Radcliffe  

Bonn  
Greenwich  .... 

Groombr.  1363 
Radcliffe  

Greenwich  .... 

Groombr.  1  373 
Radcliffe  
Helsingfors  .  .  . 
Harvard  

Greenwich.... 

Groombr.1364 
Radcliffe 

Greenwich  ... 

Groombr.  1374 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  136  5 
Radcliffe 

Greenwich  .... 

Groombr.  1375 
Radcliffe  

Kasan  ... 

Helsingfors  .  .  . 
Harvard  

Greenwich.... 

Groombr.  i  366 
Radcliffe 

Greenwich  ... 
Uadcliffe  

Kasan  
Greenwich  .... 

Groombr.  1  367 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  ... 

Grbombr.1377 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  1  368 
Radcliffe  . 

Helsingfors... 
Greenwich  ... 

Groombr.1378 
Radcliffe  
Bonn  

Kasan  

71"  46™ 
42°  '9' 

26  Lyncis  

Greenwich.... 

Groombr.  1369 
Radcliffe  
Greenwich  .... 

Groombr.  1370 
Uadcliffe  

Greenwich  

Groombr.  1379 
Radcliffe  

jh  ^6m 

42°    9' 

52  Camelopardi  ... 
33'  '2' 

Greenwich  ... 

Groombr.  1380 
Radcliffe  

Helsingfors  .  .  . 
Greenwich.... 

Greenwich  ... 
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GROOMBRIDGE  CATALOGUE-   DEDUCED  PROPER  MOTIONS. 


.    Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
'890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

R.  A.                                    N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

at 

26 
I' 

oj  O 
89 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

p 

"°"S   & 

si's 

§|o 

0  ^       . 

£**. 

<zL 

Residunls 
C—  O. 

No.  of  Observations. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

ipoch 
of 
Obs. 
1800. 

+ 

"3* 

»e5  d 

"a?  ft 

—    1*   C7\ 

fi-S/3 

&  o 

"3 

Adop 
P.J 

Jo 
•J  1 

a>  O 

M 

No.  of  Oliservntions. 

ipocli 
of 
Olis. 

1800. 

+ 

Secoiuls  of 
Adopt  oil 
N.  P.  D.  1890-0. 

OT 

30 

V 

•7 

o 

c 
Y-, 

6 
6 

1  1 

6 

5 

2 

5 

4 
4 

2 

7 

i 
4 

2 

5 

2 

5 
10 

6 
6 

2 

5 

2 

4 

2 

5 

3 
5 
8 
6 

6 

4 

2 

5 

ii 

4 

2 

5 

Adopted 
P.M. 

Adopted 
P.  M. 

ted 
If. 

Adopted 
P.  M. 

Groombridge  1381 
7h47n 

45°  41' 

Groombridge  1382 
7h  47m 
45°  43' 

Piazzi  VII.  236  ... 
7b  5om 

H°  57' 

Groombridge  1384 

yh  j0m 

45°  43' 
Groombridge  1385 

yh  j2m 
30°   39' 

Groombridge  1386 

yh  52m 

26°  36' 

5  3  Camelopardi  .  .  . 

yh   52ln 

29°  22' 
Groombridge  1388 

yh  52m 

26°  36' 
Piazzi  VII.  251    .. 

yh   ,j2m 

28°  42' 

Groombridge  1  3gc 

yh  52m 

35°  H' 

Groombr.  1381 
Radcliffe 

I  I  '2 

44'9 

72-7 

93-8 

i  1-2 

447 
727 
94-2 

10-8 

447 
73-6 
75-2 
95'3 

II'2 

47'I 
727 
88-4 

I3-2 

457 
73'* 
85-4 

127 
45-8 
74-2 
86-2 

9-2 
427 
68-1 

12-6 
47-2 

74-2 
86-2 

8-2 

447 

i74'2 
92-0 

i  ri 
:46'3 

7S'» 
91-8 

s               s 
4-44          -QO 

•44   --oi 

'34  +  '°8 
-42       -oo 

—  0"-0002 

10-88       -oo 

•80    +-02 

•77       -oo 
•73       -oo 
—  oB-ooi8 

II-OI           '00 

'44   -'33 

•58   -'39 
•50   --31 
•24       -oo 
+o"-ooi7 

32-67       -oo 

78   +'04 

•93   -'°i 

•98        -oo 
+  o"-oo40 

7-19       -oo 
•16   +-08 
•24   +-03 
•28       -oo 

+  OS-OOI2 

39-08       -oo 

39-25     -'22 
39-40     -'42 

38-96       -oo 
—  o8-ooi6 

18-75       '°° 
•66       -oo 
•58       -oo 
—  o8-oo29 

4571        -oo 

46-13  --23 
46-29  --24 

46-12       -oo 
+  o8-oo56 

46-12       -oc 
•18   --05 
•16  —  -02 
•15       -oc 
+  o"-ooo4 

34-42       -oc 

'45     "'I/ 

"i  6   —  -01 

•07       -oc 
—  o"-oo43 

1 

3 

2 

3 

4 

4 

2 

5 

5 
4 

2 

2 

5 

6 

5 

2 

3 

5 
4 

2 

5 

6 

7 

2 

3 

6 
4 

2 

5 
6 

2 

3 

4 
4 

2 

5 

6 

7 

2 

Si 

1  I  '2 

47-2 
727 

93-8 

I  1-2 

457 
727 

93'9 

10-8 

47'3 
73-6 
75-2 
95-1 

II'2 

43'5 

727 
88-4 

13-2 
447 
73'* 
85-4 

127 

44'9 

74-2 
86-2 

9-2 
43-8 
68-1 

12-6 

47-0 
74-2 
86-2 

8-2 

45  "9 

74-2 

9r5 

ii-i 

43-6 
75-2 
91-2 

54-0 

54'4  - 
54''   H 

54'5 

+  o"-< 

19-9 
9-2   - 
6-8   - 
16-6 

—  o"-< 

21-6 

22-5  - 

23-6  - 

24-3  - 
24-1 

+  o"- 

47'9 
47'3 
477   - 
46-6 

—  o"- 

207 
18-6   - 

18-3   - 
1  8-0 

—  o"- 

30-2 
29-8   - 
30-6  - 

3  1  '3 

+  o"- 

31-1 
31-6  - 

33-i 

+  o" 

25'3 
24-1 
24-7 
24-4 

—  o" 

27-4 

25-6 

24-7 
24-4 

—  o" 

207 
207 

21-6 

22'2 

+  o" 

O-O 
-O'2 

-0'3 

O'O 

306 

O'O 

-o"6 

-07 

O'O 

340 

O'O 

l-o-i 

-O'2 

-0-8 

O'O 

D3° 

O'O 
O'C 

-0-8 
o-o 
317 

O'O 

l-o-S 
l-o-i 

O'O 

337 

O'O 

fo-8 
r-o-4 

c-c 

015 

O'O 

fo-6 

O'O 

°34 

O'O 

4-0-8 
—  0*1 

i 
4 

2 

3 

4 
4 

2 

4 

5 
8 

2 
2 

5 

6 
4 

2 

3 

5 
4 

2 

7 

6 
6 

2 

4 

6 

5 

2 

5 

5 

2 

4 
5 

f 

5 

2 

7 

6 

S 

2 

7 

iroom  bridge  139  i 

gh        jDl 

7°  13' 

54  Camelopardi  ... 
7h53m 
3J°  J5' 

Piazzi  VII.  260  ... 

yh    ^m 

35°  33' 

Groomliridge  1394 
7"  54m 
35°  32 

Groombridge  1395 

yh5ym 
19°    28' 

Piazzi  VII.  269... 
7hs6» 

3i°  54 
Piazzi  VII.  271  ... 

?h  jgm 

34°  I*' 

Groombridge  1398 
8h    om 
13°  50' 

Groombridge  1399 

yh    0m 

30°  26' 
Groombridge  HOC 

yh      Jgm 

19°  57' 

Groombr.  l  391 
Radcliffe  

7-2 

44'9 
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3-64  +-13 

3'59     —'02 

3-43       -oo 

6 
8 
3 

6 
4 

6 

6 

5 

2 

3 

2 

4 

2 

3 

4 
4 

2 

5 

6 

4 
3 

6 

4 
3 

7 

6 

4 
42 

3 
5 

3 

4 

2 

5 

7'3 
46-1 
85-5 

I0'2 
46-9 
76-2 
98-3 

I  1-2 
44-2 
7Z-6 

94-5 

I  I  -2 

437 
71-2 

94'5 

I2'2 

46-0 
727 
97'4 

I  I  -2 

46-0 

75'9 
92-8 

I3-2 
44-0 

90-3 

9-6 
46-2 

12*2 

47-2 
76-2 
90-2 

I  I  '2 

47'8 

727 
93-6 

25-2       o-o 
24-2  +  1  -o 
25-2       o-o 
o"-ooo 

29-7       o-o 

29-3     +0-2 

31-6  -2-3 

29-2       o-o 
—  o"'oo6 

29-8       o-o 
29-0   -r-O'6" 
31-0  —1-6 
29-3       o-o 
—  o"-oo6 

42-4      o-o 

42-5   +''4 
45-1    -o-i 
46-1       o-o 

41-1       o-o 
41-2  +0-6 

40-3     +2-1 

42-8       o-o 

+  O*'O2O 

55-7       o-o 
56-3       o-o 

58-3   -i-4 
57-3       o-o 

+  O"'O2O 

8-8       o-o 
20-3   -0-4 

32-0  +0-5 

36-6       o-o 
+o"'36i 

437       o-o 
49-2   -ri 
53-9^    o-o 

8-5       o-o 
10-4  +0-1 

13-0  -0-7 

13-1       o-o 
41-9      o-o 

43-0    +0-2 

44-8  -07 

44-8       o-o 
+o"-o35 

6 
6 

9 

6 
6 

3 
6 

6 
4 

2 

3 

2 

4 

2 

3 
5 

1 

5 
4 
4 
3 

6 

4 
3 

7 

36 
6 

48 

5 

2 

5 

Greenwich  .... 

Groombr.  1432 
Radcliffe  

Greenwich.... 

Groombr.  1422 
Radcliffe  

gh      gm 

30°    5' 

Piazzi  VIII.  8  .... 
8h  iom 

22°      7' 

5,7  Camelopardi  .  .  . 
8h    9«> 
27°    9' 

Groonnbridge  1425 

ghjjm 

20°  43' 
30  Lyncis  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  42  3 
Radcliffe  

Christiania  ... 
Greenwich.... 

Groombr.  1433 
Radcliffe  ... 

Christiania  ... 
Greenwich  .... 

Groombr.  1  42  4 
Radcliffe 

Bonn  

Greenwich  ... 

Groombr.  1434 
Radcliffe  
Bonn 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  42  5 
Radcliffe  .  .  . 

Greenwich  ... 

Groombr.  1435 
Radcliffe  

Christiania  ... 
Greenwich  ... 

Groombr.  1426 
Radcliffe  

Christiania  ... 
Greenwich  ... 

Groombr.  1436 
Radcliffe  

gh  ,,m 

3i°  54' 
Piazzi  VIII.  30  ... 

gh  ,jm 

29°     i' 

Gioombridge  1428 
8h  i6m 

22°   21' 

Piazzi  VIII.  40  ... 

gh   ,5m 
36°  25' 

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  1  42  7 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr.  1  43  7 
Radcliffe  ... 

Helsingfors... 
Greenwich  ... 

Groombr.  1  42  8 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr.  1438 
Radcliffe  

Christiania  ... 
Greenwich  .... 

Groombr.  1429 
Radclitfe  

Greenwich  .  .  . 

Groombr.  1  43  9 
Radcliffe  

Harvard  

Christiania  ... 
Greenwich  

Groombr.  1440 
Radcliffe  . 

Greenwich  

Groombr.  1430 

Radcliffe  ... 

gh  jjm 
46°  27' 

Christiania  ... 
Greenwich  

Greenwich  

I 
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Star's  Name, 
ami  Approximate 
R.  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
>'nd  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 

1890-0. 

Residuals 
O-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

15  -si 

3  3* 

5  0*0 

2-oQ 

®  ^  PM 
fc 

Residuals 
C-0. 

No.  of  Observntions. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 

1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.D.  iSgotx 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Ailopteii 
P.M. 

Adop 
P.I 

ted 
1. 

Adopted 

p.k 

I'iazziVIII.  71.... 
81'  23'" 
36°  30' 

2  Ursa;  Majoris.A 
8h  24™ 
24°  28' 

Groombridge  1443 
8h  26m 

19°  53' 

Groombridge  1444 
8h  26™ 

'9°  55' 
Piazzi  VIII.  78... 

gh  j^m 

36°  30' 

Groombridge  1446 
8h  27m 
'5°  59' 

Groombridge  1447 
8h  23m 
49°  34' 

Groombridge  1448 

gh  2Jm 

49°  H' 

Groombridge  1449 
8h  25m 
3i°     i' 

Groombridge  1450 
8h  25™ 
5i°  36' 

Groombr.  1  44  1 
Radcliffe  
Harvard  

l>'3 
45'2 
74'9 
947 

8-2 

44'9 
73-6 

94'4 

1  I'l 

50-1 

91-8 

11-2 

46-3 
91-5 

I  I  '2 

45'5 
79'5 

95'3 

IO'2 

45'4 
83-4 

'3'i 

49'4 
707 

89-1 

13-1 

44'9 
75-8 
93-1 

12-2 

47-6 
73'2 
95'4 

10-2 

45'* 
68-7 

s            s 
8-o6       -oo 
7-99   +-05 
7-89   +-13 
8-01       'oo 
—  o"-ooo6 

45-96       -oo 

45'37   +  '°7 
45-15   --io 
4478       -oo 
—  o"-oi37 

0-79       -oo 
1-16   —-25 
i  -02       -oo 

+  0e-0028 

15-98       -oo 

•85     +'02 

76       -oo 

—  O"0027 

1  8-04       -oo 
•oo  4-'o6 
•08  —  -oi 
•08       -oo 
4-o'-ooo5 

27-98       -oo 
28-22   —-24 
27-98       -oo 
o'-oooo 

46-69       -oo 

•48  +-07 
•43  +-05 

•41       -oo 
—  o"-oo37 

52-92       -oo 
•84  +-03 

74  +-°7 
•77       -oo 
—  o'-ooig 

4-57       -oo 
•57   --04 
•63   --13 
•47       -oo 

—  O"'OOI2 

46-70       -oo 
•33   4-08 

•21           -00 

—  o"-oo84 

I 

6 

5 

2 

7 

2 

3 
6 

6 
9 
9 

6 

6 
5 

6 

5 
3 

4 
5 

2 

3 

4 
3 
3 
3 

3 
3 

2 

S 

6 

4 
4 

II'J 

48-2 

74'9 
94'3 

8-2 

44-9 

73-6 
90-9 

I  I  '2 

47'* 
91-8 

I  1-2 

45-0 
9I7 

I  1*2 
49'4 
79'5 

95-0 

IO'2 
46-4 
83-4 

I3-I 

47-0 
70-7 
89-1 

I3-I 

47'3 

75-8 
93'i 

I2'2 

45-6 
73-2 
95'3 

I0'2 
46-8 

68-6 

35-8       o-o 
35-9  +0-4 
36-1    +0-5 
36-8       o-o 

4-o"-OI2 

(.5-8       o-o 
477   4-0-2 
48-9  +07 
50-7       o-o 
+  o"-o59 

347       o-o 
387   -ro 
j.i'6       o-o 
4-0"  -086 

20-8       o-o 
24-6  —1-7 
25-8       o-o 
4-o"  062 

.ro      o-o 
44-1   +0-2 
46-2   +0-8 
48-2       o-o 
4-o"-o86 

4-1       o-o 
9-3   -1-8 
1  1  -7       o-o 
+o"-io4 

337       o-o 
34-6       o'o 
34-5   +07 
35-7       o-o 

+  O"'O26 

21-7       o-o 

21-7  +I-I 

24-0     —  O'2 

24-4       o-o 
+o"-034 

io'6      o-o 

10-2     +1-3 

io'6  4-  1  '6 

127       o-o 

+  0"'025 

1  1  -7       o-o 
18-4  —0-6 
2  1  -4      o-o 
4.0"'  1  66 

3 

5 
6 

7 
4 

2 

'4 

2 

6 

6 
4 
9 

6 

6 
5 

6 

5 
8 

4 
4 

2 

3 

4 
3 
3 
3 

3 
3 

2 

5 

6 
3 
5 

3  Urese  Majoris  .  .  . 
8h  29m 
24°  35' 

Groombridge  1452 
8h  34m 
9°  35' 

Groombridge  1453 
8h  28m 
46'  33' 

Groombridge  1454 

gh  2gm 

47°    2' 

4  Ursije  Majoris..^ 
8"  30m 
25°  if 

Groombridge  1456 
8h  30m 
29°  40' 

Groombridge  1457 
8h  32m 
19°  26' 

Groombridge  1458 
8h  3om 
36°  12' 

Piazzi  VIII.  103.. 
8h  30m 
36°  4'' 

Piazzi  VIII.  105... 

gh  j,m 

36°  54 

Groombr.  1  45  1 
Radcliffe  

8-7 

44* 

73'5 
98-3 

7-6 

44'9 
100-7 

'3'* 

47-8 
78-2 
94-2 

IO'2 
46-4 

747 
90-9 

8-8 
46-5 

74'2 
95-0 

I  2  '2 
46-6 

737 
93'6 

irs 

45'5 
93'5 

44'° 
74-2 
86-7 

13-1 

44'4 
74-2 
95-2 

«3'i 

44'9 
867 

S                 1 

2574       -oo 
•70  --18 
•42   --07 
•*o       -oo 
—  o"-oo6o 

60-06       -oo 
58-98  4--6i 
58-90       -oo 

—  O8'OI25 

42-22       -oo 
41-92   4--I7 
42-05   --07 
41-91       -oo 
—  o'-oo38 

50-50       -oo 
•  5  2       -oo 
•54       -oo 
•55       -oo 
+  o"ooo6 

36-38       -oo 
36-11   —-II 

35-94     --2I 

35-52       -oo 
—  o'-oioo 

12-88       -oo 

•93     ~'I2 
•87     -'13 

•69       -oo 
_o«-oo23 

5-38       -oo 
5-06  +-II 
4-91       -oo 
—  o"-oo57 

IO-O2          'OO 

975   ^-°3 
9-40  +-05 
9-34       -oo 
—  o'-oogo 

49-61       -oo 
•52    +-02 
•50  --03 
•42       -oo 

—  O"-0023 

8-91        -oo 

•59  +-'8 

•58       -oo 
—  o"oo45 

6 

5 
3 

4 

5 
3 
5 

3 
3 

2 

3 

4 
3 

4 
3 

5 

5 

2 
14 

5 

5 

2 

6 

6 
3 

5 

6 

5 

2 

3 

5 

4 

2 

5 

S 
3 
3 

9'2 

446 

73'5 
98-3 

77 

44'9 

100-7 

13-1 

45'9 
78-2 
94-2 

IO*I 

45-0 
75-2 
90-9 

87 
46-2 
74-2 
93'3 

12-2 

47'4 

737 
937 

II-2 

48-0 
91-8 

1  1'2 

437 

74'z 
867 

13  i 

45-2 
74-2 
95-1 

13-1 

44'  5 
867 

66-3       o-o 
63-1    —  o-i 
60-3   —  o-i 
58-0       oo 
_o"-093 

28-5       o-o 
26-7   +i'4 
27-4       o'o 

—  O"'OI2 

20-7       o-o 

21'0    +O'8 
22-2     +07 

23-4       o-o 
+  o"-033 

29-3       o-o 
29-5   -o-i 
30-5   -i-o 
29-6       o-o 
4-o"-oo4 

20-9      o-o 

ig-I     -1-1  -0 
19-6     —  O'2 

19-0       o'o 

—  O"'O22 

34-3       o-o 
35-0  4-0-4 
35'5   +0-9 
37-0      o-o 
+o"'033 

|.ri       o-o 

|.1'4    -O-I 

43  -9       o-o 
4-o"-o35 

57-8       o-o 
57-5  4-0-6 
567  4-17 
58-5       o-o 
4-0"  -009 

24-9       o-o 
25-0   +0-8 
26-0  4-0-6 
27-1       o-o 
4-o"-027 

r6       o-o 
1-5   4-0-8 
3-1       o-o 

4-o"'O20 

5 

5 
3 
4 

6 

3 

5 

3 
3 

2 

3 

4 
5 
4 
3 

6 

6 

2 
23 

5 
5 

2 

6 

6 

5 
6 

6 

4 

2 

3 

5 
4 

2 

5 

5 
4 
3 

Christiania  .... 
Greenwich  .... 

Groombr.  145  2 
Radcliffe  

Greenwich.... 

Groombr.  1442 
Radcliffe  
Christiania.  ... 
Greenwich.... 

Groombr.  1  44  3 
Radcliffe  

Greenwich.... 

Groombr.  1  45  3 
Radcliffe  

Greenwich.... 

Groombr.  1  444 
Radcliffe  

Greenwich  .... 

Groombr.  1454 
Radcliffe  

I3onn  

Greenwich.... 

Groombr.  1  44  5 
Radcliffe  .  . 

Greenwich.... 

Groombr.  145  5 
Radcliffe  .  .. 

Helsingfors  ..- 
Greenwich.... 

Groonibr.1456 
Radcliffe  

Greenwich  .... 

Groombr.  1  446 
Radcliffe  

Helsingforo  .  .  . 
Greenwich  

Groombr.  1  457 
Radcliffe  

Greenwich  .... 

Groombr.  1  447 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1458 
Hadcliffe  

Greenwich  .... 

Groombr.  1  448 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.  1449 
Radcliffe  

Greenwich.... 

Groombr.  1  4  59 
Radcliffe  
Harvard 

Helsingfors  ... 
Greenwich  .... 

Groombr.  1  450 
Radcliffe 

Greenwich  — 

Groombr.  1  460 
Radcliffe 

Greenwich  — 

Greenwich.... 

• 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

H.  A. 

N.  P.  1). 

Epoch 
of 
Obs. 
1800. 

<***• 

"3-a  x 
li« 
•< 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

*ll 

«    <p  OO 

£ 

Residuals 
C-0. 

No.  of  Observiltions. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesidiials 
C-0. 

No.  of  Observations. 

Epoch 
ot 
Obs. 
1800. 

0 

"8  .-ft 

S-  -SM 
fc 

Residuals 
C-0. 

NTo.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  Al. 

Groombridge  1461 
gh3,m 

45°  22' 
Groombridge  1462 

gh  3,m 

45°  19' 

Groombridge  1463 
gh  39m 

9°  33' 
Groombridge  1464 

gh  J2m 

48°  14' 
HLvncis.  .. 

Groombr.  1461 
Radcliffe 

'3'3 
46-9 
76-5 
91-9 

'3'3 

46-9 

76-5 
92-4 

7'S 
45'3 
93'9 

IO'2 

47-0 
71-1 
94'3 

9-2 
46-6 
74-2 
95-1 

14-2 
46-2 
76-5 
95'4 

l,l*t 

447 
75-I 
93'5 

14-2 

47'5 
72-8 
95-6 

107 

737 
94'5 

45'3 
91-9 

a             .  s 

46-50       'oo 

•29  +-04 

•16  -f-oi 
•09       -oo 

59-80       -oo 
'57   +''3 
'45   -t--'7 
•58       -oo 

—  08'0028 

21-58       -oo 
21-09   —''4 
20-13       '°° 
-oe-oi68 

32-04       -oo 
32-10  -'15 

31-91     --02 

31-83       -oo 

24-72       'oo 

79   -'°5 
•91    --17 

•75       -oo 
26-59       -oo 

•67  --07 

•53   +'o8 
•61       -oo 

+  OS-O002 

36-32       -oo 

•35   --°7 
•25   ~-oi 

•22          -00 
—  O8'O012 

14'26          'DO 

'34    -'" 
'40     —'19 

•i  8       -oo 

—  08'00  1  O 

51-44       -oo 
•26   -4-  -08 
•i  8   +-09 

•21           '00 

—  0"-0028 

40-45       -oo 

•28  +-09 

•27       'oo 

—  O8'OO22 

4 
4 

3 
3 

2 

3 
3 
4 

6 

5 
8 

4 

2 

3 

6 
5 

3 
3 

4 
4 
3 
5 

5 
4 

2 

3 

6 

3 
5 

6 

4 

^ 

5 

5 
5 
5 

I3-3 
47-6 
76-5 
91-9 

13-3 
49-0 
76-5 
92-4 

7-6 

45'3 
9  1  '6 

1O'2 

46-5 
71-1 
94'3 

9-2 
46'* 

74'2 
95-1 

14-2 
487 
76-5 
95'4 

U'2 

48-2 

75'i 
93'5 

14-2 

44'9 
72-8 
95-6 

107 
46-2 
73'7 
94'5 

46-5 
91-6 

17-0       o-o 
16-9   +o-i 
17-6  —0-6 

I7'0          O'O 

o"'ooo 

237       o-o 
23-9   -o-i 
25-0  —  I-I 
23-9       o'o 

37-8       o'o 

39'5   ~'-4 
38-5       o-o 
+  o"'oo8 

53-3       o-o 
51-9  +07 
53-0   —0-8 
51-9       o'o 

—  o"-o  1  7 

57'8          O'O 

55-1    -0-3 

537   -°'9 
51-2       o'o 

4-4       o-o 

37   +1-4 
6-4   -0-8 
6'o       o-o 

+  o"'02O 

40-4       0-0 
39-8  +0-3 

39'5  +°'3 
397  ^     o-o 

457       o-o 
44-4  +i'9 
47-5   -0-6 
47-3       o-o 

4-o"'020 

18-8       o-o 
19-5   +0-4 
20-1    +o'6 
21-4       o-o 

40-2          O'O 

40-7  -0-4 

40-4       o-o 

•f  O"'OO2 

4 
5 
3 
3 

2 

6 
3 
4 

5 

9 

18 

4 
3 

2 

3 

6 

5 
3 
3 

4 
4 
3 
5 

5 
4 

2 

3 

5 
3 

3 
5 

6 
6 

2 

6 

6 

7 

Groombridge  1471 
81'  41"' 
51°  14' 

5  Ursrc  Majoris.../> 
8h44» 

27°  37' 

Groombridge  1473 
46°    5' 

3  5  Lyncis  

Groombr.  1471 
Radcliffe  

10-8 
46-2 
80-1 
93'9 

9-2 
48-5 
74-2 
95'4 

I  I  '2 

46-2 
93-8 

44-8 
71-2 
90-2 

I  1-2 

45'9 
95-2 

13-2 
44-6 

74'5 
94'5 

8-9 

437 
72-2 

747 
94-2 

I33 
46-9 

737 
93-1 

13-2 
48-5 
69-7 
94'5 

7-9 

45  '* 
94'4 

s             s 
54-55       -oo 

•50  +-04 
•58  --06 

•52       -oo 
18-56       -oo 

•69     —'20 
•41      +'05 

•42       -oo 
—  o"'ooi6 

21-90       -oo 
•50  +-19 

•56     —'02 

•42       'oo 
33-90       -oo 

•98     -11 

•86   —'oi 
•83       'oo 

32-34       -oo 
31-90   +-o8 
3  1  -48       -oo 

—  O8-OIO2 

53-85       -oo 
•62   +-06 

'55   -'°3 
•40       -oo 

8. 

11-65       -oo 
•55   --ii 

'37   -'09 
•45   --19 
•15       -oo 

5  1  -40       -oo 
•32   +'09 
•31    +-io 
'42       -oo 

io'o6       -oo 

I0'20     —  '13 

9-98  +-09 

10-07       '°° 
+  o'-oooi 

46'!  8       -oo 

44-85  +-50 

44-26       -oo 

—  O8'O222 

5 
3 

2 

5 

6 

7 

2 
10 

2 

3 

2 

3 

6 

7 

2 

3 

5 
3 
5 

6 

4 
3 

3 

6 

5 

2 
2 

7 

4 
3 

2 

7 

2 

3 

2 

3 

6 

4 
6 

10-8 
48-2 
8o'i 
93'5 

9-2 
46-2 

74'* 
94-8 

I  1-2 

44'5 
73-2 

93-8 

10-9 

71-2 
90*2 

I  1-2 

477 
95-1 

13-2 
44-2 
74'5 
94'5 

8-9 
46-5 
72-2 
747 
937 

13-3 
46-5 

737 
93'5 

13-2 
48-3 
69-7 
94'5 

8-0 
45-6 
91-8 

63^4       o'o 
59-9  +2-2 
6ri    —o'l 
60-5       o-o 

38-4       o'o 
37-8       o-o 
36-6   +07 

36-9          O'O 

—  o"-o  1  8 

2  I  '6           O-O 
22'2     —  O'l 
230     -0-5 
22'8          0-0 

55-8       o-o 
537   +0-6 
52-8   -f  o  2 
52-0       o-o 

27-0         O'O 

27-7   +o  i 
28-9       o-o 

58'!       o-o 
60-5   +o'2 
63-2    +°'l 
65-0       o'o 

26-1       o-o 
29-4  +o"i 

32-3  -0-5 

32-6   —  o-6 
33-8       o-o 

38-1       o-o 

42-1     -0-2 

45-1    -o-i 

47-2       o-o 
+  o"-ii3 

3-4       o-o 
1-8   +1-3 
1-9  +1-0 

2'8          O'O 

—  o"'oo7 

54'2       o-o 

537  +0-6 
54-4      o-o 

+  0"'002 

4 

5 

2 

3 

6 

6 

2 
H 

2 

5 

2 

3 

6 

5 

2 

4 

5 
4 
5 

6 

i 

4 

4 

2 

7 

2 

4 

2 

17 

Lund  

Greenwich  .... 

Groombr.  1462 
Radcliffe 

Greenwich  

Groombr.  1  47  2 
Radcliffe  

Bonn  

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  1473 
Radcliffe  ..  . 

Greenwich  .... 

Groombr.  1463 
Radcliffe  

Greenwich  — 

Groombr.  1  464 
Radcliffe 

Greenwich.... 

Groombr.  1  474 
Radcliffe  

45°  5'' 
Groombridge  1475 

Qh    A  Tin 

O         Of.  j 

18°  55' 

Groombridge  1476 
47°  34 

6  Ursse  Majoris  — 

Qh      ,  Till 

o    4/ 
24°  58' 

Groombridge  1478 
8h  46™ 
28°  24' 

Groombridge  1479 

Qh    4  /*m 
»      40 

47°  36' 

Groombridge  1480 
8"  54'" 
8°  43' 

Bonn  

Greenwich  .... 

Groombr.  1  46  5 
Radcliffe  

Greenwich  .... 

Groombr.  1475 
Radcliffe  
Greenwich.... 

Groombr.  1  47  6 
Radcliffe  

gh  33m 

43°  46' 
Groombridge  1466 

gh  jjm 

44°  43' 
Groombridge  1467 

gh  jjm 

49°  35' 

Groombridge  1468 
8h  34m 
44°  44 

Piazzi  VIII.  137.. 

gh   jgm 

22°  53' 

Groombridge  1470 
8h40m 
19°  17' 

Bonn  

Greenwich  

Groombr.  1466 
Radcliffe 

Bonn  

Bonn  

Greenwich  .... 

Groombr.  1  47  7 
Radcliffe  

Greenwich  

Groombr.  1467 
Radcliffe  

Christiania.... 
Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1  47  8 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  1468 
Radcliffe 

Bonn  

Helsingfors... 
Greenwich.... 

Groombr.  1479 
Radcliffe  

Greenwich.... 

Groombr.  1469 
Radcliffe 

Christiania.  .  .  . 
Greenwich  

Groombr.  1470 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.  1  480 
Radcliffe  

Greenwich  

Greenwich  .... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

R.  A.                                N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  P. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Authority. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

Vo.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

O    (V    Q\ 

Id 

1  ' 

jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

**-*      2. 

1  Residuals 
C—  O. 

1 

I 

Adopted 
P.  M. 

Adop 
P.  !\ 

ted 

f. 

Adopted 
P.M. 

Adopted 
P.  M. 

j    Groombridge  1481 
8h  49m 
23°  34' 

Groom  bridge  1482 

Oh    ,  -m 
8      4/ 

49°  26' 

<;  roombridge  1483 
8"  48'" 
28°  29' 

Groombridge  1484 
8"  49- 
26°    8' 

Groombridge  1485 
8h  49™ 
26°  ,3' 

Piazzi  VIII.  202.. 
8"  49'" 
43°  5°' 

1  Groombridge  1487 
49°  22' 

Groombridge  1488 
48°  14' 

1  1  Groombridge  1  489 

8  Ursse  Majoris.  ..p 
8h  52™ 
21°  56' 

Groombr.  1481 
Radcliffe  
Christiania  
Greenwich  

Groombr.  1  48  2 
Radcliffe  

12-2 

46-2 

72-2 
93-6 

10-8 
46-6 
69-8 
92-0 

I3-3 

48-2 
74-2 
93'4 

1  1  -2 

45'5 

74-2 
93-8 

I  1-2 

447 

75'5 
93-8 

9'3 
48-4 

73'i 
85-3 

io-t 
46-4 

70-7 
86-5 

14-2 
46-7 
74'2 

1OO-2 
1  1'2 

437 
94-6 

8-6 

4S'« 
95-0 

S                   8 

7-49       -oo 
•42   —-06 

•19       -oo 
19-76       -oo 

19-88     +'02 
19-96    +-02 
2O'O6          -OO 

45-05       -oo 

44-47  +-23 

44-46     --02 

44-25       -oo 
—  os-oioo 

48-50       -oo 
•34  +-06 
•50   —  -18 
•26       -oo 

54-66       -oo 
•26   +-25 
•72    --35 
•29       -oo 

24-07       -oo 

23-64  --05 

23-37   -'°9 
23-14       -oo 

—  O8'OI22 

22-67       -oo 

•59     --I7 
•29     -'06 
'  I  2           'DO 

59-57       -oo 
•53   +  -03 

•J2     +-02 

•52       -oo 
—  o'-ooo6 

8-49       -oo 
8-12   +-08 
775       -oo 
—  o'-ooSg 

37-28       -oo 
•58   --39 
•04       -oo 

—  0"'0028 

3 
4 

2 

6 

5 
4 

2 

4 

4 

5 

2 

S 

5 
3 

2 

5 

5 
4 
3 
5 

6 

7 

6 

6 
5 

2 

3 

S 

4 

2 

3 

6 

5 
5 

6 

5 
7 

12'2 

45'° 
72-2 
93-3 

10-8 

44'9 
69-8 
92-0 

44-6 
74-2 
92-9 

II-2 

45-2 
74-2 
93'4 

45'9 
75-5 
93'4 

9'3 

48-0 
73-1 
83-9 

I0'2 
44-2 

70-7 
86-5 

142 

100-2 

I  1'2 

45-0 
947 

8-6 

45'9 
92-1 

317       o"o 

3''4  +1-2 
33-6  -0-3 
33-9       o-o 

-|-O"-O27 

337       °'o 
39-0  +0-2 
44-4  -12 
46-7       o-o 
-)-  o"-  1  60 

38-5       o-o 
39-0       oo 
39-7   -o-i 
40-0       o-o 
+  o"-oi9 

52-4       o-o 
51-5   +1-6 
54-0  -0-4 
53-9       o-o 
+  o"-oi8 

207       o-o 
21-1   +ri 
23-2  +0-4 
24-3       o-o 
+  0--044 

46-4      o-o 

49'2     -0-2 

49-6       o-o 
36-2       o-o 

38-2  -0-3 
39-6  -0-4 

40-0      o-o 

19-3       o-o 

21-9   —2-8 
1  8  -9       o-o 

46-4       o-o 
48*2       o-o 

-(-0"-022 

34-5       o-o 
32-9   +0-8 
32-7       o-o 

—  0"'022 

5 

4 

2 

6 

5 
3 

2 

4 

3 
3 

2 

5 

5 
4 

2 

5 

5 
3 
3 

5 

6 

5 

3 
3 

6 
4 

2 

3 

5 

4 

2 

3 

6 

5 
5 

6 
6 
'4 

3roombridge  1491 
8h  5om 
41°  31' 

9  Ursse  Majoris...  t 
gh  5,m 

4'°  31' 

Groombridge  1493 
gh  s,m 

41°  18' 
Groombridge  1494 

gh  -,iii 

39°  49' 
10  Ursse  Majorie... 

gh  Sjm 

47°  46' 
Groombridge  1496 

ghjjm 

51°  58' 

Groombridge  1497 
8h  54m 
45°  53' 

Groombridge  1498 
8h  54m 
49°  51' 

Groombridge  1499 

gh  jjm 

28°  34' 

Groombridge  I  500 
gh  5Sm 

39°  37' 

Groombr.  1491 
Radcliffe  

47-8 
73-2 
90-2 

7'3 
94-0 

13-2 

49-2 

77-2 
94'5 

12-3 

46-2 
79-8 
95'5 

77 
48-1 

94'3 

I0'2 

47-6 
88-8 
93'8 

13-2 

486 
72-2 
94-8 

'3'' 

45'2 
76-2 
90-5 

II-2 

44'  5 
74-1 
94-6 

12-2 

46-7 
71-2 

50-70       -oo 
-59      -oo 
•59  --08 
•46       'oo 

44-28       -oo 
42-45   +-05 
4033       -oo 

46-30       -oo 
46-16  —-07 

46-14     —'22 

45-82       -oo 
5578       -oo 

•S8    --09 
•25    --04 

•07       -oo 
33-36       -oo 

31-56    +  -I2 

29-75       -oo 

-0-0417 

31-19       'oo 
•20  —-05 

•II     +'OI 
•12          -OO 

—  o'-ooo8 

15-14       -oo 
15-03   —-06 
14-96  —-II 

14-73       -oo 

3579       -oo 
•54  +-n 
•46  +-05 
•45       -oo 
—  o"-oo44 

56-05       -oo 
55-92   --03 
55-66  +-08 
55-65       -oo 

20-09       -oo 
•05       -oo 

•04  --03 

•01           '00 

—  o'-ooio 

3 

2 
2 

3 

4 
31 
28 

2 

4 

2 

3 

2 

3 

5 
7 

5 
1  1 

10 

I 

3 
3 

3 
3 

2 

3 

5 
4 
3 
3 

5 
3 

2 

5 

5 
4 

2 

5 

48-9 

73'2 
90-2 

437 
94-2 

13-2 
47-0 
77-2 
94'5 

12-3 
45-6 
79-8 
95-0 

7-8 
48-2 
94'3 

I0'2 

46-7 

88-8 
93-8 

13  2 

43'9 
72-2 

94-8. 

13-1 
44-0 
76-2 
90-5 

II-2 

447 
74-1 
94-6 

I2'2 

47-0 
71-2 
93'5 

u                  " 

36-0       o-o 

36-9     —  O'2 

37-3   -o-i 
37-5       o-o 

+  o"'O2O 

17-2       o-o 

25-6    —O'4 

377^    o-o 

17-1       o-o 
17-6  —  o-6 
17-5   -0-6 
16-9      o-o 

—  O"'OO2 

41-6      0-0 

43'S   +'•<> 
48-0  —o-i 

49-4      o-o 
+  o"-ioo 

34'9         8-0 
44-6    +0-4 

56-5       o-o 

6'2          O'O 

4-2  +1-9 

5-6  +0-5 
6-1       o-o 

—  0*'OOI 

19-5       o-o 

19-8    +0-2 

21-5  —PI 

2O'8          O'O 

+o"-oi6 

9-9       o-o 
13-7   -1-2 
15-6  -0-5 
16-2       o-o 
+  o"-o8i 

28-3       o-o 
28-2   +0-4 
28-3   +0-5 
28-9      o'O 
-f  o"-oo7 

io'8       o-o 
9-8   +1-2 
1  1  -6  —0-5 

I  I  '2         O'O 

+  o"-oo5 

3 
3 

2 

3 
66 

12 

27 

2 

4 

2 

3 

2 

6 

6 
10 

10 

6 

4 
3 
3 

3 
3 

2 

3 

5 

4 
3 
3 

S 
4 

2 

i 

2 

5 

Bonn  •  

Greenwich.  . 

Groombr.  1492 
Radcliffe  

Greenwich  .... 

Groombr.  1  48  3 
Radcliffe  

Greenwich  .... 

Groombr.  1  493 
Radcliffe  

Helsingfors... 
Greenwich  .... 

Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1  494 
Radcliffe 

Helsingfors  ... 
Greenwich  

Groombr.  1  48  5 
Radcliffe  

Harvard  . 

Greenwich  .... 

Groombr.  1  49  5 
Radcliffe  

Helsingfors... 
Greenwich.... 

GroomSr.  1486 

Rulcliffe  

Greenwich  .... 

Groombr.  1496 
Radcliffe 

Bonn 

Greenwich  .... 

Groomhr.  1487 
Radcliffe  
Bonn  

Greenwich  .  .  . 

Groombr.  1  497 
Radcliffe  

Greenwich  .... 

Groombr.  1488 
Radcliffe  

Greenwich  .  .  . 

Groombr.  1  49  8 
Radcliffe 

Bonn  

Bonn 

Greenwich  .... 
Groombr.  1  48  9 

"Radpliflfo 

Greenwich  .  .  . 

Groombr.  1499 
Radcliffe  

Greenwich  .... 

Groombr.  1  490 
Radcliffe 

Helsingfors  ... 
Greenwich  ... 

Groombr.  1  5  oo 
Radcliffe  

Greenwich.... 

Harvard  

Greenwich  .... 

1 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A 

N.  P. 

D. 

tpooh 

of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

«i 
Jfjg 

T3T3   Q 

Si* 
§§•- 

O2T3 

<3 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
01.8. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

• 

§0 

¥ 

No.  of  Olisorvations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

A'lopt'd 
P.  M. 

AH  opted 
P.  .M. 

Groombridge  1501 
8h  55m 
35°  16' 

3roo  in  bridge  1502 
gh  55m 

5°°  54 

12  Ursse  Majoris  .K 
8h  s6m 
42°  24' 

Groombridge  1504 
8h  56™ 
Sl°  43' 

1  1  Ursse  Majoriso-1 

gh  jgm 
22°  41' 

Groombridge  1  506 
8h  56m 
50°  49' 

Groombridge  1507 
gh  S7m 

46°    7' 
Groombridge  1508 

gh  jym 
41°      I' 

Groombridge  I  509 

gh  jym 

46°    6' 

13  UrssB  Majoriso-5 
9h    Om 

22°   25' 

Groombr.  1  50  1 
Radcliffe 

9-2 

451 

90-6 

13-2 

47-8 
88-0 
89-2 

7'3 
497 
947 

H'2 

45-2 
80-2 
94'5 

107 

42'5 
73'2 
93'5 

13-2 

48-9 
80-  1 
93'2 

i3'3 

464 

75'9 
92-8 

11-3 

44'9 
747 
86-5 

13-2 

47'i 
76-2 
92-8 

10-8 

47'3 
96*0 

8                   9 

56-69       -oo 
•68   +-02 
•70       -oo 
+  os-oooi 

1  6-66       -oo 
•50  +-io 
•58   --04 
•54       -oo 
—  o"-ooi6 

7-17       -oo 
7-03    --03 
6*84       -oo 
—  o'-oo38 

28-82       -oo 
76   --13 

'44  -'°5 
•31       -oo 
—  o'-oo63 

44-25       -oo 
43-92  +-ii 
43-87   --05 
43-67       -oo 
—  0^0070 

4  5  -49       -oo 
•38   -'oi 
•30  --04 

-22           -OO 

—  os-oo34 
10-40       -oo 

'35     +  '02 
'34          '00 

•33       "0° 
—  o'-ooog 

48-74       -oo 
•55   +"'8 

•53     +-20 

•72       -oo 
—  os'ooo3 

35-22       -oo 
34-82   +-05 
34-49   +-08 
34-39       -oo 
—  os-oi04 

42*51       -oo 
73   --28 
•38       -oa 

—  os-ooi5 

6 

J0i 

4 
5 
5 
3 

3 

12 
25 

6 
3 

2 

3 

6 
6 

2 
15 

5 
4 

2 

3 

5 
5 
3 
4 

6 
5 

2 

5 

5 
5 
4 
4 

5 
8 

5 

r 

46-7 

90-0 

i3-2 

49'4 
88-0 
89-2 

11-5 

43'2 
947 

14-2 
46-2 
80-2 
94'5 

107 
45-6 

73'2 
92-9 

13-2 
50-2 
80-1 
93-2 

13-3 
47'4 

75'9 
917 

III 

46-6 

74'7 
86-3 

13-2 

147-6 
76-2 
9'7 

107 
44-2 
j95-8 

//            // 
59-7       o-o 
58-8   +0-6 
59-1       o-o 
—  o"-oo7 

39-0      o'o 
40-9  —  o'z 
41-6  +0-9 
42-6       o-o 

+  o"-047 

27-2       o-o 
29-8   -0-7 
32-2       o'o 
+  o"-o6o 

3-4       o-o 
8-2  +0-5 
13-1   +i'8 
17-3       o-o 
+  o"-i73 

47       o-o 
6'2  +0-3 
7  -6  +0-4 
9-1       o-o 

+  o"-o54 

23-0          O'O 

23-6   +0-6 
24-9  +0-4 
257       o-o 
+  o"-o34 

22-3       o-o 

21-3     +1-2 
22-4    +0'3 
22'8          0-0 

+o"-oo6 
58-1       o-o 

58-1     +0-2 

58-7  -0-3 

58-5       o-o 
+o"-oo5 

i8'i       o-o 

20-5  -0-7 

22'6     —1-2 
22'2          O'O 

+  o"-o53 

4-6       o'o 
7-5   -0-2 
ii'5       o'o 

+  o"-o8i 

6 
6 
ii 

4 
5 
5 
3 

66 

5 
23 

6 
3 

2 

3 

6 

5 

2 
25 

5 
$ 

2 

3 

5 
5 
3 
4 

6 
5 

2 

3 

5 
5 
4 
4 

6 
6 

Groombridge  1511 
8h  59m 

37°  55' 

Piazzi  VIII.  243... 

gl!   jgm 

5'°    7' 

Piazzi  VIII.  245... 
8h  59m 
51°    6' 

Groombridge  1514 
8h  59m 
51"  1  6' 

1  4  Ursse  Majoris.  T 
9h    im 
26°    2' 

1  5  Ursse  Majoris/ 
9>>    im 

37°  57' 

Groombridge  1517 
9k    4™ 

16-35' 

Groombridge  1518 

9h    4m 
27°  52' 

Groombridge  1519 

9h    4m 

27°  52' 

Groombridge  1520 
9u     3m 

49°  45' 

Groombr.  1511 
Radcliffe  

II-2 

47'4 
72'8 

93'2 

10-3 
46-3 
84-4 
93-2 

9'4 

48-7 
93-2 
94-2 

10-3 
45'z 

80'2 

91-0 

8-3 

45-4 

75-2 

937 

n-2 

45-6 
72-8 
86-2 

I1'2 

44-6 
82-7 

I2'2 
44'0 

747 
91-2 

I2'2 

45-6 

74'7 
91-2 

'3'3 
47-9 
73'2 
9l-9 

s             s 
25-48       -oo 

•55  --is 

•33   --oi 
•27       'oo 

—  O"'OO26 

53-09       -oo 

52-57  +-05 

52-II     +'02 

52-01       -oo 
—  o"-oi3o 

32-28       -oo 
32-02   +-08 

31-88  +-03 

31-90       'oo 
—  o"-oo45 

48-03       -oo 
48-61    +-06 
49-28   +-04 
49-53       -oo 
+  o»-oi86 

49-63       -oo 
50-19   —-06 
50-52   +-03 
50-82       -oo 
+  o"oi39 

7-75       -oo 
7-28   +-oi 

6-84  +-03 

6-69       -oo 
—  o"-oi4i 

50-38       -oo 
4976  --oi 
49-03       -oo 
—  oa-oi88 

0-40       -oo 
•57   --ii 

73   -'23 
•53       -oo 
+  o'-ooi6 

2-27       -oo 
•06  +'ii 

•04  +-06 
•06       -oo 

—  O*'OO27 

49-15       -oo 

48-89  +-14 

48-88  +-06 
48-87       -oo 
—  o'-oo36 

5 
4 
5 
3 

i 
4 
3 
ii 

ii 

9 
7 
29 

2 

I 

4 

4 
5 

2 

7 

6 
5 
5 
4 

5 
3 
6 

3 
4 

2 

6 

3 
5 

2 

6 

3 
7 
4 
3 

I  I'2 

47'2 
72-8 
93-2 

10-3 

49  '4 
84-4 

91-0 

9'4 
45-0 
93-2 
93-6' 

10-3 
46-2 
80-2 
91-0 

8'3 
43-2 

75'* 
92-3 

11-2 

48-4 
72-8 
85-8 

I  1-2 

47  "2 
84-2 

I  2*2 

44'5 

747 
91-0 

12*2 

44'5 

747 
91-0 

13-3 

43'9 

73-2 
91-8 

//             // 
48-3       o-o 

48-9  +0-3 
49-5   +0-4 
50-4       o'o 
-r-o"-026 

18-0       o-o 
18-5   +0-6 
18-6  +1-4 

20"!           O'O 
+  0"'026 

30-4       o-o 
30-6       o-o 
30-9       o-o 
30-9       o-o 
+  o"-oo6 

53-4       o-o 
54-6   -0-6 

53'4  +  '•' 
54-6      o-o 
+  o"-oi5 

17-3       o-o 
18-9  +07 
20-3   +1-3 
227       o-o 
+  o"-o64 

4-6       o'o 
5-1   +0-6 
6-9  —  0-3 
7-0       o-o 

+  0"'032 

53-3       o-o 
56-2   —  0-4 
58-4       o-o 
+o"'070 

33-6      o-o 

33'4  -°'i 
33-1    -o-i 

32-9       o-o 
—  o"-oo9 

10-7       o-o 

I  I  '6     —I  '2 

117   —1-6 

lO'O          O'O 

—  o""oo9 

50-3       o-o 
51-5   -0-3 
517  +0-3 
52-4      o-o 

+  0"-027 

5 

5 
5 
3 

i 

5 
3 
6 

10 
4 

7 
27 

2 

3 

2 

4 
4 

,! 

6 
8 
5 
4 

5 

5 

12 

3 
4 

2 

6 

; 

Harvard  

Greenwich  .... 

Groombr.  1  5  02 
Radcliffe  

Greenwich.... 

Groombr.  1512 
Radcliffe 

Greenwich  

Groombr.  1  503 
Radcliffe  

Greenwich..... 

Groombr.  1513 
Radcliffe 

Lund  

Greenwich  

Groombr.  1  504 
Radcliffe  

Greenwich  

Groombr.  1514 
Radcliffe  .  .  . 

Lund  
Greenwich  .... 

Groombr.  1505 
Radcliffe 

Greenwich  .... 

Groombr.i5i5 
Radclitt'e 

Christiania... 
Greenwich  .  .  . 

Groombr.  1  506 
Radcliffe  

Helsingf  ors  .  .  . 
Greenwich  .... 

Groombr.  1516 
Radcliffe 

Lund  

Harvard 

Greenwich  

Groombr.  1507 
Radcliffe  

Greenwich  .... 

Groombr.i5i7 
Radcliffe  

Bonn  
Greenwich.... 

Groombi.i5o8 
Radcliffe 

Greenwich  .... 

Groombr.  I  5  i  S 
Radcliffe 

Bonn  

Helsingf  ors... 
Greenwich  .... 

Groombr.  1510 
Radcliffe 

Greenwich.... 

Groombr.  1  509 
Radcliffe  . 

Bonn  

Helsingf  ors  .  .  . 
Greenwich  .  .  . 

Groombr.  1  5  20 
Radcliffe  

Greenwich  .  .  . 

Groombr.  1510 
Radcliffe  
Greenwich  .  .  . 

Greenwich  .  .  . 
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Star's  Name, 
and  Approximate 
K.  A.  an.l  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890  -a 

Authority. 

R.  A. 

N.P. 

D. 

'of 
Obs. 
1800. 

5-1 

< 

Residuals 
C—  0. 

No.  of  Observalions. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.  D.I  890-0. 

ld 
Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

•§•00 

O  S  JS 

Ifffl 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

fc 

No.  of  Observations. 

Ador 
P.I 

ted 
L 

Adopte'd 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

1  6  Ursse  Majoris  < 

9h    5m 

28°    7' 

Groombridge  1522 
9h    8m 

'5°  3'' 

Groombridge  1523 

9b    6m 
42°  33' 

t6  Lvncis   . 

Groombr.  1521 
Radcliffe.  ... 

8-2 
48'5 
747 
94-2 

13-2 

447 
93-6 

"'3 
44'5 
79'3 
92-9 

10-3 

48-2 
86-6 

9'5 
44'5 

72-2 
86-3 

8-9 

47-9 
75-2 

84-2 

I  1-2 

447 

84-4 
90-0 

II  '2 

45'5 

73-2 
86-4 

IO'2 
46-0 

74-2 
78-0 

II'X 

44-0 

737 
93'5 

8                    t> 

3877       'oo 
•67   —  -oi 
•65  —-05 
•55       -oo 

—  O*-0026 

34-63       -oo 

34''5   +  -«4 
3377       -oo 
—  o'-oiO7 

12-96       -oo 
13-04  +-oi 
13-07   +-07 
13-18       -oo 

+  O"0027 

3679       -oo 
•63   +-05 
•56       -oo 

41-04       -oo 

4075  +-14 

40-77   +-oi 
40-73       -oo 

15-66       -oo 
16-08   —  ii 
16-03   -MS 
16-25       -oo 

2-64       -oo 
2-18   +-08 
178   +-04 
1-75       -oo 
—  o"'oi  13 

8-13       -oo 
•31    --14 

'22          'OO 
+  0''OOI2 

372       -oo 

3-92     --02 

3-88   +-15 
4-04       -oo 

5374       -oo 
•66  —-07 
•44  +-02 
•37       -oo 

6 
7 

2 
I  1 

4 
4 
5 

2 

3 
5 

3 

6 

10 

2 

7 

4 

2 
I 

6 

7 

2 

7 

5 
4 
3 
5 

6 

7 

2 

3 

5 
5 

2 

5 

6 
5 

2 

3 

8-2 
47-8 
747 
93-0 

'3'z 

46-6 

93'5 

11-3 

46-6 

79'3 
92-9 

10-3 

457 
86-6 

9'4 

44'3 
72-2 
86-3 

8-9 

46-8 
75-2 
84-0 

112 

45'3 
84-4 
9O-O 

49-2 
73-2 
86-i 

I0'2 
46-9 

74'2 

I  I'2 

47'z 
737 
93'5 

24*7        0*0 
26'!     —  O-2 
27-1     -0-4 

27-3       0-0 

I4'2          O'O 

17-5   -0-8 

2O'2          O'O 

31-4       0-0 
29-2  +1-5 

29'8    +  O'2 

29-8       o-o 

—  O"'O2O 

41-9       o-o 
43  8   —07 
44-3       o-o 
-f-o*-03i 

8-5       o-o 
97  -0-8 
10-6  —1-3 
9-6       o-o 

34-1       o-o 

3I-5     -0'2 
28-9    +0'2 

28-5       0-0 

25-7       0-0 
23-0  +0-3 
ig'6  +0-7 
19-9       o-o 

30-2       0-0 

29-6  4-0-4 

2g'o  +0-9 

29'8         O'O 

2O'O         O-O 
20-O    +0-1 

2i'i   -0-9 
20-3       0-0 

38'!          O'O 

39-5  -0-9 

38-7   +0-3 
39-2       o-o 
+o"'oi3 

6 
8 

20 

I 
5 

2 

6 

5 
3 

6 

6 

2 

6 

7 

2 
I 

6 

2 

7 

5 
4 
3 
5 

6 

12 

2 
2 

6 

2 

3 

6 

7 

2 

3 

Groombridge  1531 
9h  nm 
47*  5°' 

Piazzi  IX.  28  
9**  1  2m 
37°    5' 

Bradley  1306  

Groombr.i53i 
Radcliffe 

I  1*2 

45-6 
69-8 
94-1 

I2'2 

44'8 

75'* 
94-6 

9-2 

47-8 

7*'3 
92-9 

I2'2 

447 
71-6 
86-2 

>3'3 
46-2 

74'3 
80-1 

95'4 

47-2 
74-6 
95'3 

7-2 
45-0 
9''3 

I  I  '2 

49-6 
80-1 
92-2 

>3'3 

467 

74'3 
92-5 

10-2 

46-0 

77-2 
75-2 
93-8 

54-66 

•57 
•70 

•638 

45'«7 
•18 

•'7 
•29 
+  o'-c 

5-87 
•80 
•60 

•50 

38-86 

'54 
•63 
'59 

77* 
•38 
•46 
•36 
•30 

—  O8'O 
8-22 

;°l 

•16 
•08 
-o"o 

23-00 

22-01     • 
2175 

6-13 

6'oi    • 
5-92 
5-80 

iS'ii   - 
18-14 
17-99 

—  O§'O 

2-23 

'22     • 
'IS     ' 

•oi    • 

•oo 

—  O*'0 

s 
'00 

•06 

4 
3 

2 

3 

5 

6 
5 

6 
8 

2 

8 

6 

4 

2 

4 

3 
3 

2 
2 
4 

6 

2 

4 

6 
5 
49 

6 

7 

2 

3 

7 

2 
2 

3 

5 

4 

5 

6 

I  I  '2 

47'2 
69-8 
94-1 

12-2 

47-6 

75'2 
94-2 

9-2 
45'5 

92-0 

12-2 
46-9 
71'6 

86'i 

13-3 

43'5 
74'3 
80-  1 

95'4 

13-2 

43'5 
74-6 

947 

7-* 
49-6 
91-8 

11  "2 

46-2 

80-1 
92-2 

I3-3 
48-2 

74'3 
92-5 

IO'2 

45-5 
77-2 
75-2 

93'3 

"           // 

22  '3          0-0 

21-3   +ro 

23'4    -II 
22'3          O'O 
O*'OOO 

9-5      o-o 
9'9  —  o'6 
9-6  -0-4 
9'i       o'o 

41-4      o-o 

34'5   +'•' 
30-2  +1-4 
28-5       o-o 

6-5       o-o 

5-9  +  '•* 

7-0  +0-4 
77       o-o 
+o  -016 

39-0       o-o 
39-2  -0-2 
40-1   —  1'» 

387    +0-2 

38-9       o-o 

—  O*'OO  I 

46*9         O'O 
50-4    -2'2 
50'I     -0'7 

50-2       o'o 

16-8       o-o 
16-4  +0-9 

17-9         O'O 

46-7       o-o 

47'4  -o'5 
46-5  +0-6 
47-2       o-o 
+  o"-oo6 

2-3       o-o 
r6  +1-4 

37  ^    o-o 

14-8       o'o 
16-6  —  i-i 

'57   -fo'3 
18-2   —2-3 

l6'2          O-O 

+  0"'OI7 

4 
5 

2 

3 

I 

6 

5 

6 
6 

2 

7 

6 

6 

2 

3 

3 
3 

2 
2 

5 

5 
4 

2 

4 

7 
>7 
75 

6 
3 

2 

3 

7 
4 

2 

3 

5 

5 
5 
3 
7 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1522 
Radcliffe  
Greenwich  

Groombr.  1523 
Radcliffe  

Greenwich  .... 

Groombr.  1532 
Radcliffe  

•oo 
004 

'OO 

+  •03 
+  •09 
•oo 
015 

•oo 

—  •10 

—  'OI 

•oo 

044 

•oo 

+  '20 

+  •01 
•oo 
036 

•oo 

+•17 

—  •06 
•oo 

052 

•oo 
+  •11 

-•04 

•oo 

017 

•oo 

f44 
•oo 

'49 
•oo 

-•04 
-•07 

•oo 
•oo 

f2I 

•oo 

068 

•oo 
-•09 
-•10 

K<M 
•oo 

028 

Harvard  

Greenwich  ... 

Groombr.  1533 
Radcliffe 

9h  13"- 
38°  16' 

Groombridge  1534 
9h  13™ 
32°  50' 

Groombridge  1535 
9h  ,3m 

49°  59' 

Groombridge  1536 
9h  I4m 

44°    9' 
Piazzi  IX.  37  

Bonn  

Harvard  
Greenwich  

Groombr.  1  5  34 
Radcliffe  ... 

Greenwich.... 

Groombr.  i  5  24 
Radcliffe  
Greenwich  ... 

Groombr.  1525 
Radcliffe  
Helsingfors... 
Greenwich  ... 

Groorabr.1526 
Radcliffe  ... 

9h    6m 
46"  19' 

17  Ursoe  Majoris  .. 

gh     ?m 

32°  48' 

1  8  Ursae  Majoris  e. 
9h    8m 

35°  3'' 

i    Groombridge  1527 
9h    8m 

50°  56' 

Piazzi  IX.  19  

Helsingfors... 
Greenwich.... 

Groombr.  1  53  5 
Radcliffe  

Lund  

Greenwich  ... 

Groombr.  1  5  36 
Radcliffe  

Harvard  
Greenwich.  ... 

Groombr.  1  5  27 

•Radrliffn 

Bonn  

Greenwich  

Groombr.  1  5  37 
Radcliffe  

9h  2Im 

8*  ii' 

Groombridge  1538 
9h  14°- 
51°  20' 

Groombridge  1  5  39 
9h  I4m 
49°  52' 

Bradley  1310  

Greenwich  — 

Groombr.  1  5  28 
Radcliffe  

Greenwich  
Groombr.  1538 

li'lclclilli- 

gh  I0m 

4*°  43' 
20  Ursae  Majoris... 

9h    I2m 

29°  45' 

Groombridge  1530 
9h  ii» 

42°  35' 

Bonn  

Greenwich.... 

Groombr.  1  5  39 
Radcliffe  

Greenwich  ... 

Groombr.  1  5  29 
Radcliffe  

Bonn 

Helsingfors  ... 
Greenwich  ... 

Groombr.  1  5  30 
Radcliffe  

Greenwich  

Groombr.  1  5  40 
Radcliffe  .... 

9h  15™ 
39°  59' 

Bonn  

Greenwich  ... 

Greenwich  .... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P,  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

% 
1° 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

p' 

C  rr    Os 

•3  s°2 
fc 

Residuals 
C-0. 

•J 

X 

o 

CM 

O 

c 
fe 

_«< 

Epoch  |"-° 
of        o  S  & 
Obs.     IP 

1800.  »3 

Uesiduals 

c—  o. 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

_     P 

Residuals 
C—  O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Aiiopted 
P.  M. 

Piazzi  IX.  51  

Groombr.  1  54  1 
Radcliffe 

1  1  '2 

46-6 

75-2 
g2'6 

11-3 

43-8 

927 

9-2 

75-2 
94'5 

I  I'2 
47-0 

737 
91-4 

I  I  '2 

45'9 

70-7 

95-0 

I0'2 

48-9 

74-6 
91-2 

10-3 

47  '4 
74-6 
90-9 

7'5 
46-4 

95'5 

9-2 
46-2 
83-0 

IO"2 

43'' 

947 

s             s 
52-73       -oo 

•46  +-13 

•41    -po8 
•42       -oo 

17-43       -oo 

•59     --02 

•72  --05 

•76       -oo 

50-41       -oo 
•36  —  -oi 

•14  +-15 

•25       -oo 
40-53       -oo 

•35  +'10 
•13  +-26 

•36       -oo 

—  O8'OO2I 

57-15       -oo 

56-37  +-17 

56-06   +-04 
55-68       -oo 

27-31       -oo 
•40  —-08 
•34   --oi 
•34       -oo 

2974  +'34 
30-00    —'07 

29-79  +-03 

29-76       -oo 

49-91       -oo 
50-60   --13 
51-21        -oo 

28-85      '°° 

29-81     —'22 

30-34       -oc 

+  O"'O2O2 

4  5  "8  1       'oc 
45-46    —'06 
4474       'oc 

—  08-OI27 

6 
3 

2 

6 

6 

5 

2 

5 

6 

4 

2 

7 

4 
8 

2 

5 

6 
3 

2 

5 

6 

6 

2 

4 

i 

5 

2 

3 

4 
6 

12 

5 

4 
5 

5 

4 
24 

45-2 

9''3 

45-6 
91-9 

9-2 
47-8 
75-2 
94'3 

I  I  '2 

737 
90-2 

II-2 

44-2 
70-7 

947 

IO'2 
49-0 
74-6 
9I-2 

10-3 

46-6 
74-6 
90-9 

7-8 
45'9 
93'5 

9-2 

47-0 
82-9 

10-2 
50-4 
94-0 

8*8       o"o 
8-2    +17 
io-8  +0-1 
11-4      o-o 

16-9       o-o 
16-1   +  ro 

17-0     +O"2 

17-3       o-o 
+o"-oo5 

39-6       o-o 

39'3   +°'8 
40-3   +0-1 
40-6       o-o 

+  O"'OI2 

7-7       o-o 
7-7   -0-6 

7-9    -1-2 

6-4      o-o 
—  o"-oi6 

24-4      o-o 
26-3   -0-5 
27-2   -0-3 
27-9       o-o 

49-6       o-o 
55-1       o-o 
59-5   -0-8 
60-9       o-o 
+o"-i4O 

12-6  +17 
16-3   -0-3 
18-0   —0-7 
1  8-  1       o-o 

+  o"-o48* 

30-0      o-o 
28-5   +0-6 
27-9       o-o 

18-1       o-c 
20-9   —  0-6 
22-5       o-c 

+  o"-o6o 

18-0       o-c 
14-6  +0-6 

I2-I           O-C 

—  o"-ojo 

6 

4 

2 
12 

6 

5 

2 

5 

6 

5 

2 

5 

4 

5 

2 

4 
6 

2 

6 

5 
18 

2 

4 

i 

6 

2 

3 

7 
6 
16 

5 

5 
7 

6 

17 
1   37 

jrroombridge  1551 
9h  23™ 

4'°  38' 

jrroombridge  1552 
41°  10' 

Groombridge  1553 
41°  20' 

2  5  Ursa*  Majoris  6 
9h  25™ 
37°  48' 

Groombridge  1555 
9h  27™ 
26°  43' 

26  Urs*  Majoris.. 
9h  27™ 
37°  27' 

Groombridge  1557 
9h  29™ 
20°  13' 

Groombridge  1558 
9h  28™ 
32°  32' 

Groombridge  1559 
9h  28m 
41°     i' 

Piazzi  IX.  115.... 
9h  28™ 

49°  53' 

Groombr.  1551 
Radcliffe  

I  1-2 
48-6 

747 
94'5 

I  1'2 

44'9 

77'5 
93-8 

I  I'2 
44-2 

75-8 
93-8 

7'3 
43'9 
94'4 

10-5 
44-8 
75-2 
92-5 

9-2 

83-0 
86-0 

11-3 
44-6 
71-8 
94'4 

12-2 

46-0 
71-7 
94-0 

45-6 

77-9 
90-8 

13-2 

44-8 
72-2 
86-5 

s              s 
18-24       -oo 
18-03       -oo 

17-93  -  05 

17-76       -oo 

14-46       -oo 
•'5   +''3 

•07     +-02 

•oi       -oo 
19-38       -oo 

•14  +-14 
•04  +-13 

•u       -oo 
38-37       -oo 

34-44  +-19 
29-49     '00 

—  08'IO20 

49-62       -oo 

•30  +-23 
•26  +-19 

•40       -oo 

—  O8-OO27 

17-90       -oo 

•44  +-19 

•16  +-18 
•32       -oo 

24-89       -oo 

24-83  +-03 

25-01    —-17 
24-83       -oo 
—  oB-ooo7 

47-87       -oo 

48-25  --31 
47-94  +-05 

48-04       "oc 

+  O8'0021 

32-98       "oc 

78  +-03 

•61    +-05 
•60       -oc 

12-34       -oc 

•13  +•'} 

•12     +-0! 

•13       -oc 

3 
4 

2 

3 

3 
3 
3 

4 

5 

2 

3 

4 
'4 
30 

6 
4 

2 

3 

6 
5 
7 
3 

2 

3 

2 

5 

5 

4 

2 

5 

5 
3 
4 
3 

6 

4 

4 

I-       2 

I  I'2 
46-0 

747 
94'5 

1  1-2 

46-7 

77'5 
93-8 

1  1'2 

44'3 
75-8 
93-8 

10-7 
44'4 
94'4 

10-5 
47-8 
75-2 
927 

9-2 

83-0 

857 

10-8 

45'3 
71-8 
91-8 

I2'2 

43'5 

717 

93'5 
47-2 

77'9 
90-8 

13-2 

45'9 

72-2 
86-6 

47-8        O'o 
487  +°'5 

52-4  -1-9 

5i-4(    o-o 

58-2       o-o 
59-3   -o-3 

OO'O    —  O'2 
6o"2          O  O 

55-7       o-o 
56-3   —0-6 

56-7  -0-9 

55-8       o'o 
+  o"'ooi 

349       o-o 

51-9     +1-2 

80-2       o'o 

15-5       o-o 
12-8   +19 

13-8  +0-3 

13-6       o-o 

—  O"-O23 

33-0       o-o 
33'8   +0-4 
34'°  +17 
3  5  '9,,    °'° 

3-6       o-o 
5-2   -0-8 
6-8   -1-9 
5-3       o-o 

+  0"'O2I 

24-5        o-o 

22-6    +I'5 

237       o-o 
23-5       o-c 

—  O"'OI2 

12-6          O'C 
12-3     -0-7 
II'7     —0-9 

10-5       o-c 

—  O"'O26 

26-9       ox 

27-1  -0-7 

26-6  —0-6 
257       o-c 
—  o"-o  1  6 

3 
4 

2 

3 

4 
4 
3 
3 

4 

4 

2 

3 

69 
8 
32 

6 

5 

6 

4 
7 

2 

3 
3 

2 

9 

5 
4 

2 

6 

5 
5 
4 

; 

4 

2  1 

9&  i6m 

25°   35' 

3roombridge  i  542 
37°  577' 

21  Ursse  Majoris... 
35°  3°' 

Piazzi  IX.  70  

Helsingfors... 
Greenwich  .... 

Groombr.  1  542 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1552 
Radcliffe  

Bonn  

Greenwich  — 

Groombr.  1  543 
Radcliffe 

Greenwich  .... 

Groombr.  1553 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1544 
Radcliffe  

Greenwich  
Groombr.  1554 

41°  45' 

Groombridge  1545 
9h  2im 
33°  46' 

41  Lyncis  

Bonn  

Greenwich  

Groombr.  1555 
Radcliffe  
Helsingfors  ... 
Greenwich  — 

Groombr.  1556 
Radcliffe  

Greenwich.... 

Gi'oombr.i  545 
Radcliffe  .  .  . 

Helsingfors... 
Greenwich  .... 

Groombr.  1  5  46 

Parfclifffi 

9h  2Im 

43°  54 

Piazzi  IX.  8  1  
9h  21™ 
43°  56' 

23  Ursae  Majoris  h 

9h  22m 

26°  27' 

22  Ursae  Majoris... 
9h  24™ 
17°  18' 

24  Urste  Majoris  a 
19°  41' 

Harvard  

Greenwich  .... 

Groombr.  1  5  47 
Radcliffe  

Greenwich.... 

Groombr.  1  5  57 
Radcliffe  
Christiania.... 
Greenwich.... 

Groombr.  1  5  58 
Radcliffe 

Greenwich  .... 

Groombr.  1  548 
Radcliffe  
Greenwich.... 

Groombr.  1  5  49 
Radcliffe  
Greenwich  .  .  . 

Groombr.  i  5  5C 
Radcliffe  
Greenwich  .  .  . 

Helsingfors.  .  .  . 
Greenwich  

Groombr.  1559 
Radcliffe  

Bonn         

Greenwich  

Groombr.  1560 
Radcliffe  

Bonn       

Greenwich  — 
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Star's  Name, 
and  Approximate 

R.  A.  and  N.  P.  D. 
1890-0. 

Atithoiity. 

K.  A 

x.  r. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890*0. 

Authority. 

R.  A.                               N.  P. 

D. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

•o-e  o 

fit 

Residuals 
C—  O. 

• 

No.  of  Observations. 

Epoch 
of 
Ol.s. 
1800. 

C  -s  5s 

_»  S«5 

as 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

3d 

No.  of  Observations. 

or 

Obs. 
1800. 

if! 

to 

Residuals 
C-0. 

Adopted 
P.  1C. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

I'iaz/.i  IX.  i  12  .... 
9h  33'" 

11°    21' 

Groombridge  1562 
9h  34m 

10°     21' 

27  Ursse  Majoris.. 
9h  32™ 

17°    '4' 

Groombridge  1564 
20°   15' 

42  Lyncis 

Groombr.l$6l 
Radcliffe  

13-3 
44'9 

7°'5 
95-0 

70-2 
84-6 

r 

46-4 

94'4 

111 

447 
82-3 

10-3 
44-6 
69-8 
90-2 

12-2 

45'2 
75-0 
94-1 

I3-2 
46', 
74-2 
9I-3 

I2'2 
46-9 

75'3 

94-2 

13-2 
46-2 
867 
947 

11-3 

47'4 
72-2 
94-8 

1-15       -oo 

°'47  +'43 
0-39  +-31 
0-52       -oo 

14-37       -oo 

13-94  --08 

13-31    -f-24 
13-36       -oo 
—  o*'oi3i 

49-40       -oo 
49-2  1    —-08 
48-77       -oo 

50-59     -06 

497  1    +'33 
49-44       -oo 

—  O"'Ol62 

29-76       -oo 

74  --°3 
•70  —  -o; 
•64       -oo 

23-53       -oo 

•57  --07 
•52  --04 

•47       -oo 
—  os-ooo7 

1  1  -60       poo 

•56  --09 

•46  —-II 
'29       -oo 

572       -oo 
•68   +-09 
•84   --03 
•84       -oo 

33-14       -oo 
•26  +-04 

'62     —'12 

•55       -oo 

(.8-62       -oo 
•68       -oo 
78   —-06 
•76       -oo 

5 
3 

6 

6 
6 

6 

6 

5 

6 
4 
9 

6 

2 

4 

4 

6 
6 

5 
4 

2 

3 

4 
3 

2 

5 

5 
3 
4 
4 

5 

4 

2 

3 

>3'3 

44-0 
70-5 
95-1 

7'4 

70-2 
84-8 

9-2 
46-4 
93-1 

11-2 

437 
82-1 

10-3 

44-6 
69-8 
90-2 

12-2 

43'5 
75-0 

I3-2 
43'9 

9I-3 

12-2 

46-2 
75'3 

937 

>3'2 

48-0 
867 
947 

"'3 

47-0 
72-2 
94-8 

537      o'-'o 

5*-i   +''3 
52-1   +1-0 
52-8       o-o 
—  o"-oi  i 

32-4       o-o 
337   -0-5 
34-1    -0-4 
34-0       o-o 

+  o"'O2I 

50-5       o-o 
51-1   +0-6 
53-3       o-o 
+  o"-033 

39-1       o-o 

41-8  -0-4 

44-0       o-o 

60'2          O'O 

597   +0-5 
59-9  +0-4 
60-3       o-o 
+o"-ooi 

2-8       o-o 

67  -0-3 
87  +1-3 

I2-I          O'O 

25-4      o-o 

29-3  -I-I 
32-1  -1-4 

32-2       o-o 
+o"-o87 

19-0      o-o 

18-3  +0-4 

17-9  +0-6 
18-4       o-o 
—  o"-oo7 

38-7       o-o 

44-1  -0-5 

497   -0-4 
50-4  ^    o-o 

.6-5       o-o 
.6-6  +0-1 
48-4  -1-5 
.7-0       o'o 
+o"-oo6 

6 
4 
3 
II 

6 

4 

12 

6 

8 

49 

7 
4 
9 

5 
5 

2 

4 

4 

6 

6 

5 
3 

2 

4 

4 
3 

2 

5 

5 
4 
4 
4 

5 

5 

2 

3 

Groombridge  1571 

9h  35m 
40°  42' 

Groombridge  1572 
9h  35m 
35      8' 

Groombridge  1573 

9h  35m 
41°     4' 

4.-?  Lvncis  .. 

Groombr.  1571 
Radcliffe  
Bonn  

I  1-2 

44'9 

78'5 

95-8 

I  1'2 
44-1 
76-8 
84-2 

95'3 

'*'3 

48-2 

77'4 

1OO-2 

9'4 

45-5 

74'3 
94'5 

II-2 

44-6 

93'3 

8-6 
45-0 

74'3 
93-1 

9'3 

71-2 
68-2 

107 

49'9 
75'4 
93-1 

II-2 

48-5 

75'° 
94'5 

9'3 
48-9 
78-2 
93-6 

s               a 

10-88       -oo 
•56  +'05 
•38   --03 

•22          -OO 

3070       -oo 

'39    +  '11 

•18  +-n 

•29   --04 
•18       -oo 

—  O"'OO62 

29-23       -oo 
29-09       -oo 

29-04  --07 

28-88       -oo 

1  1  93       -oo 
•62  +'07 
•62   —-13 
•34      -oo 

I  8-2  I          -OO 

•13   +  -08 
•31    --ii 

•20          -OO 

—  o'-ooo  i 

27-53       -oo 
•44  +  -oi 

•50    —  -12 

•33       -oo 

—  0B'OO24 

44-18       -oo 
•oi    +-17 

•07     +-I2 

'19       'oo 

+  0''OOOI 

39-82       -oo 

39-97  +-04 

|.O-I5     —'02 

(.0-23       -oo 

^6-50       -oo 

^5-90  —  -08 
.5-61       -oo 
—  o''oio7 

28-02       'oo 

28-72  +-05 

29-31    --oi 
29-60       -oo 
+o"oi87 

5 

3 

4 

5 

7 
3 
3 

2 

6 

5 

6 
3 

6 

4 

2 

3 

4 

3 
3 

5 

6 
6 

2 

5 

6 
4 

2 
2 

7 
7 
4 

4 

5 

4 

6 

6 
8 

2 

4 

I  1-2 

47'9 
78-5 

95'5 

11-2 
46-5 

73'5 
84-2 

95'2 

12-3 

47'3 
77'4 

I00'2 

9'4 

44'5 

74'3 
94'5 

II-2 

46-2 
75'2 
92-6 

8'6 

44'9 
74'3 
91-9 

9'3 
47-2 
71-2 
68-2 

107 
48-5 

75'4 
92-2 

I  1-2 

45'4 

75'3 
92-1 

9'3 
50-0 
78-2 
95"' 

m 

56-6 

64-2 

66-0 

2-6 

3-8 
3-0  • 
3-8  - 

5'4 

+  o"- 

3  '3 
4-2   - 
6-5   - 

5'° 

+  o"- 

25-2 
26-7   - 
27-6 

28  '+„ 

'7 
4-4  . 

li- 

24-7 
26-0  - 
27-6 
28-4 
+o"-« 

5'6 
3'i   - 

2-2 

9'4 
25-0     - 

27-8     - 

0-6 

9  '4 
.ro   - 

J.2'7     - 

O'C 
O'C 

-J'7 
o-c 

o-o 

—  O'l 

f  17 

f  1-2 

O'O 

033 
-0-3 

-2'O 

o-o 

019 

O'O 
-0'2 

o-o 
o-o 

O'O 

-''3 
H'4 
o-o 

H3 

O'O 

1-0-3 

O'O 
O'O 

H4 

o-o 
r-o-3 

o-o 

O'O 
-0-2 

I-0-4 
O'O 

o-o 
-0-6 

-1'2 

o-o 
>33 

o-o 

-O'2 
-  I'2 

O'O 
>92 

5 
4 

5 

7 
4 
3 

2 

6 

5 

6 

3 

6 

3 

2 

3 

4 
4 
3 
9 

6 
6 

2 

7 

6 
6 

2 

2 

7 
9 
4 
3 

5 
5 
4 
9 

6 

'4 

2 
2 

Kasan  . 

Greenwich  

Groombr.  1  562 
Radcliff«  

Greenwich... 

Groombr.  1  57  2 
Radcliffe  

Helsingfors.. 
Harvard... 

Kasan  

Greenwich  .... 

Groombr.  1563 
Radcliffe  

Greenwich... 

Groombr.  1  57; 
Radcliffe  .  .  . 

Bonn  

Greenwich.... 

Groombr.  1  5  64 
Radcliffe  

Greenwich  .  .  . 

Groombr.  15  7, 
Radcliffe  

9h  35m 
49°  44' 

Groombridge  1575 

9h  37m 
23°  52' 

28  Ursse  Majoris.. 
25°  5°' 

Bradley  1364...    . 

Greenwich  

Groombr.  1565 
Radcliffe  

Greenwich  .  .  . 

Groombr.  1575 
Radcliffe  
Christiania.... 
Greenwich  

Groombr.  1  576 
Radeliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.  1577 
Radcliffe  ... 

9h  3im 
49°   '5' 

Groombridge  1566 
9h  32™ 
36°     o' 

Piazzi  IX.  129  .... 
46°  2  1  ' 

Groombridge  1568 

9"  33m 
36°     8' 

Groombridge  1569 

9b  34m 
50°  32' 

Groombridge  1570 
9h  34m 
45°  5'' 

Bonn  .  .  . 

Greenwich  .... 

Groombr.1566 
Radcliffe  

Harvard  

Greenwich  

Groombr.  1567 
Radcliffe  

9"  38- 

32°    22' 

14  Leonis  Minoris 
9h  39m 
44°  22' 

Groombridge  1579 
9h  4im 

23°  53' 

1  5  Leonis  Minoris. 
9h  41™ 
43°  27' 

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  5  78 
Radcliffe  

Greenwich  

Groombr.  1568 
Radcliffe  

11  irvard  
Greenwich  

Groombr.  1  5  69 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1579 
Radcliffe 

Lund  

Christiania.... 
Greenwich  

Groombr.  1  5  80 
Radcliffe 

Greenwich.... 

Groombr.  1  5  70 
Radcliffe  

.2-1 

+  o*'< 

3-3 

6-8   4 
0-8   - 
i*a 

Bonn  : 

Greenwich.... 

Greenwich  .... 

i 
; 

3  H 


[82] 


GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 

and  Approximate 

E.  A.  and  N.  P.  D. 

1890-0. 


29  Urs;e  Majoris 

9"  43m 
30°  26' 


1 6  Leonis  Minoris 

9"  43'" 
49°   5'' 


30  Ursse  Majoris  <f> 
9"  44m 

35°  25' 


17  Leonis  Minoris 
9h  45m 
5'°  34 


Groombridge  1585 
Qh  4?m 

28°     2l' 


Authority. 


Groombr.  1581 
Radcliffe . . . 
Greenwich . . , 


Groombr.  1582 

Radcliffe 

Bonn 

Greenwich 


Radcliffe 
Harvard 
Greenwich. 


R.  A. 


Epoch 

of 

Obs. 

1800. 


7-2 
447 
93'3 


io-3 
46'3 
74'3 
90-2 


Adopted 
P.M. 


13-23 
1 1-62 

974 


•oo 
-•08 

'00 


8-4i  -oo 
-39  +-04 
-4;  -oo 
•46  -oo 

+  o"-ooo6 


O 
U 


•2O          'OO 

—  o'-ooio 


Radcliffe 

Lund 

Greenwich . . 


Groombr.i584j  10-3  ,42-00        oo 

457J4>'85   -'02 
80-2  41-62    +  -05 
88-9  [41-62       'oo 
—  0^0048 


Groombr. i  5 85 

Radcliffe ' 

Helsingfors 

Greenwich  — 


11-3 

45-0 
74-2 
947 


1-58  -oo 

•66  —  -09 

'44  +•'*! 

•55  -oo 


Piazzi  IX.  187 Groombr.  1 5  86i'  1 1-2 


9 
16 


48" 
35' 


Radcliffe 
Greenwich 


3.1  Ursas  Majoris  .'  Groombr. 1 5 87 

h  48""          !  Radcliffe 

Harvard . . 


9n 
39° 


39 


Greenwich  , 


Groombridge  1588  Groombr.1588 


9 
35° 


49" 


Radcliffe 
Helsingfors... 


44-6 
93-8 


9'3 
417 
71-2 
90-7 


I  1'2 

44-6 

70-2 


Harvard |j  75-0 

Greenwich....!:  95-2 


Groombridge  1589  Groombr.  1589 


9' 
44' 


48" 
'7' 


Radcliffe i;  44-6 

Bonn i  74'7 

Greenwich 94-8 


Piazzi  IX.  20 1 ... 
9b  49m 
3*°     3' 


Groombr.  1 5  90 

Radcliffe 

Helsingfors . . . 
Greenwich  — 


11-3 

43'4 
717 
85-8 


33-67       -oo 
32-92   +-19 

32-27       "oo 


32-10  'oo 

•08  —  -oi 

•07  —'02 

•04  -oo 


0'45 
•23 

•*3 
•i  i 


48*82       -oo 
•70   +-io 

•62  +-15 

•74       -oo 
—  os-ooio 


•oc 
+  •06 

-•07 
+•03 

•oo 


33-06 

32-99 

33-17 
33-22 


-oo! 

+-14 

+'02: 
-oo 

'0022 


8-3  37-28  -ooj  6 

43-3      -«5  +'io;  5 

77-3       -12  +-09;  3 

85-8         '20  -00;  7 


5 
5 

9i 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


-a 
° 


§0 

3  I 

1° 


Adopted 
P.  M. 


7'4 

45-2 
93'' 


26-2 
31-5 
40-0 


o'o 

+0-8 

o'o 


567 

56-6 


+0-3 

O'O 


23- 
24- 


22'O  O'O 

21   2  —  O'Z 

I9'4  +0'7 

19-8  o'o 
—  o'-028 

8-8  o-o 

io'2  —  0-3 

jo'9  +OM 

'3  o-o 


io'3  23-0       o'o 

45-6  23-9  -0-4 

74'3 
90-2 


8-3 
45'1 

77'3 
85-8 


45'5 
80-2 
88-9 


11-3 

44-8 
74-2 
94-6 


I  I '2 

45'2 
93'3 


9'3 
45'4 
71-2 
90-4 


I  I '2 

45'2 
70-2 
75-0 
95-1 


o-o 

+  0-2 

57,7   -0-8 
o-o 

)"'002 

48-3  o-o 
49-8  +0-2 
527  oo 


42'O          O'O 

39-3  +1 

39-5    +ro 
O'O       o'o 

—  O"'O25 


6-8 

7-2 
6-5 

7'5 
77 


o-o 

—  O'l 

+  0-9 

—  O'l 
O'O 


+  0   'Oil 


I  I'2    54-9  O'O 

42-8  55-2  -o-i 

747|55'4  -°'2 

94-8,55-3  o-o 


O'O 


1 1-3  27- 

46-9  127-9  +o'9 

71-7  [28-7  +1-3 

85-8  '307  o'o 


•-C 


S 

4 
2 

S 

6 

5 

i 

S 

6 
6 

29 

6 

7 

2 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Groombridge  1591 

9h  5im 
44°     3' 


19  Leonis  Minoris 

qh  5om 
48°  25' 


Groombridge  1593 
9h  51™ 

39°  2I' 


Groombridge  1594 
9h  52m 

32°  39' 


Groombridge  i  595 


9' 

47' 


53" 
9' 


Authority. 


Groombr.  1591 
Radcliffe... 

Bonn 

Greenwich.... 


Groombr.  1592 

Radcliffe 

Greenwich 


Groombr.  1 593 

Radcliffe 

Harvard 

Greenwich 


Groombr.  1594 

Radcliffe 

Helsingfors . 
Greenwich 


Groombr.  1595 

Radcliffe 

Bonn 

Greenwich  — 


Groombridge  1  596 


9h  54 
33°   5«' 


Piazzi  IX.  226 

9h  55m 
39°  35' 


Groombridge  1598 
9h  56™ 
39°  21' 


Grootiibridge  1599  Groombr.  1599 
9h  56™  Radcliffe 


34' 


Groombridge  1600  Groombr.  1600 
9h  56™  Radcliffe 


R.  A. 


N.  P.  D. 


Epoch 

of 

Obs. 

1800. 


Groombr.  1 596 

Radcliffe 

Helsingfors...  j 
Greenwich 


10-3 

46-5 

78-3 
90-8 


8-3 

47'9 
89-9 


I  I'2 

43-8 
71-2 
94-1 


I  I '2 

41-8 

74-8 
85-8 


47-2 

747 
89-2 


12-2 

437 
70-2 
94-6 


Groombr.1597    10-3  42-88       -oo 
Radcliffe 43-943-10   —'17 


Radcliffe... 

Harvard 

Greenwich 

Groombr.  1598 
Radcliffe.. 


30      9 


1° 


Adopted 
P.  M. 


0-50       -oo 

•40  +-07 
•42  +-03 

•44       -oo 
—  o8-ooo~ 


57'20    +'02 

56-84       -oo 


34-69       'oo 

•88   --26 

74  -'16 

•54       -oo 

—  os'ooi8 


17- 


16 


53       - 

32  +-13 

I5     +'22 

34       -oo 

0B'0026 

-19      '° 
25    —  -06 

27  --08 
jg  -oo 
OS'OOOO 


14-23       -oo 

13-46  +-05 

12-85   +'06 
12-33       - 


--06 


93-1  142-99       -oo 
j   +o8-ooi3 


10-3 
44'9 


Harvard I  73-2 

Greenwich....   94-6 


Lund  

Greenwich.... 


6-99 
7-12 

7-I5 
7-03 


•oo 
•II 

•'3 

•oo 


13-3  20-23 


Radcli 

Bonn 

Greenwich.. 


44'9 

80-2 

92-4 


•09 
•16 
•12 

-O8'. 


•oo 

-•10 

-•03 

•oo 


13-0  39'86 
44-6        - 


69-8 

90-2 


•87 
•8 1 

77 
—  o8 


•0014 

'00 

-•05 

— -02 

•oo 
•ooio 


Epocli 

of 

Obs. 
1800. 


o  — 
•j>  S~ 


Adopted 
P.  M. 


,1 


6 

12 

3 


10-3  39-4 
44-041-0 
78-3  42  6 
90*8  43'o 


o-o 

—  o-i 

—  o-i 


44-6 
89-9 


I2'3       o'o 

14-2  -0-5 


5-3 


2'4 


O'O 

•037 

O'O 


I  I'2 

447     °'2  +  2'o 

71-2     17  +0-3 

93-7  i   i  -9  o-o 
—  o''-oo6 

11-2    42-2  O'O 

447  4''9 

74'8  43'3 

85-8  43-9  -oo 


I2'3    17-6          O'O 

45-4  20-3   -0-7 
74-7  20-4  +1-0 

89-2    22'3  O'C 

+o"-o6i 


I2'2 

47-5 

70-2 
94-6 


10-3 
45-0 
72-5 


10-3 
45-0 
73'2 
957 


13-3 
48-8 
80-2 
92-3 


13-0 
467 
69-8 
90-2 


497 
64-5 

757 
87-2 


o-o 


o-o 
'4S5 


25-3  o'o 

26'o  +  0-6 

28-0  — 

28-3  O'O 


367  o-o 

37-2  -0-2 

37'8  -0-5 

37'6  o'o 


40-8 

38-0 
37-0 
37-6 


O'O 

+  «'3 

O'O 


40-0       o-o 

40-2   — 0-4 

39-9  -0-3 

9-5       o'o 

—  o"-oo7 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  V. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Oliservations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

|o 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.I  890-0. 

Jo' 

No.  of  Observations. 

Adopted 

I'.'M. 

Adopted 
P.M. 

Adopted 

!'.  M. 

Adopted 
P.M. 

Pia//.i  IX.  229.... 
35°   34' 

Groombridge  1602 
91'  57m 
33"  58' 

Groombridge  1603 
9i,  57m 

51°  26' 

Groombridge  1604 
9h  58™ 

38°     4' 

Groombridge  1605 
9h  58"' 
38°  32' 

Piazzi  IX.  233  
9"  59"' 
33*4'' 

Piazzi  IX.  236  
33°  48' 

Groombridge  1608 
9h  59,,, 

49°  52' 

(  Iruombridge  1609 

10h      jm 

25°  30' 

Groombridge  1610 

9>m 

49    57 

Groombr.  1  60  1 
Radcliffe  
Harvard  

I  I'2 

42-9 

75'3 
85-0 

12-2 

43-8 
74-2 
94'3 

«3'3 

46-2 
90-4 
937 

I  1'2 

47'  i 
73'9 
947 

I  I  '2 
44-1 

71-2 

47'5 
70-2 
94-8 

12-3 

70-2 
94'8 

I3-0 

44-6 

74-2 
92-6 

11-3 

45-8 

757 
93-0 

12-9 

47-6 

74'3 
95-2 

S                   8 

17-85       -oo 

•65  +-09 
•67  --03 

30-08       -oo 
30-06       -oo 
29-89   +-16 
30-04       -oo 

19-51       -oo 
18-98  +-16 
18-65       -oo 
1  8-6  1       -oo 

—  0"'0  1  I  2 

26-13       '°° 
•20   —-06 
•19   --05 
•14       -oo 
+o"-oooi 

40-10       -oo 
40-09   —-07 

39-98  --04 

39-87       -oo 

3-94       -oo 
•84   +-io 

•92     +-02 

•94       -oo 
o'-oooo 

27-22       -oo 

27-11  --03 

26-85     +-I2 

26-86       -oo 

19-06       "oo 
18-83   —  '°3 
i8'6o   —-03 
18-42       -oo 
—  o'-oo8o 

3-16       -oo 

'21     —-04 

•08   +-io 
•19       -oo 
-f-o8-ooo4 

54-88       -oo 

•87  --05 

•8  1    —-02 

75       -0° 
—  o"-ooi6 

6 
S 

2 

8 

3 
5 

6 

5 
4 
9 
4 

3 
4 
7 
6 

4 

3 

2 

6 

5 
3 

2 

5 

3 
3 

2 

5 

5 
3 

2 

7 

6 

7 

2 

7 

3 

3 

2 

3 

I  1-2 

457 
75'3 
85-0 

I2'2 

43'3 
73'5 
94'3 

«3'3 
46-6 
90-4 
93^ 

I  I'2 

45'z 
73'9 
94'5 

I  I  '2 

46-0 
71-2 

93-2 

46-3 
70-2 
94-6 

12-3 

44-0 
70-2 
94-6 

13-0 

43'9 
74-2 
92-9 

113 

44'5 
757 
92-1 

12-9 
44'5 
74'3 
95-2 

35-'i       o-o 

36-4    -1-2 

34-4  +0-8 
35-2       o-o 
+  o"-ooi 

47-6       o-o 
47-6  —  o-i 
48-2   —0-8 
47'4,,    o-o 

—  O"'OO2 

32-1       o-o 
35-0  +1-1 
40-6  +0-4 
41-4       o-o 
+O"M  i  5 

32-4       ojo 
31-3   +0-6 
32-5       o-o 
32-5       o-o 
+  o"-ooi 

50-3       o-o 
51-0  -0-5 
51-3   -0-6 
50-9       o-o 
+o"'oo8 

50*2       o-o 
48-6  +o"9 
49-1    -o-i 
48-5       o-o 

—  O"'O2I 
25'O    —2  '2 

25-9       o'o 

59-5       0-0 
58-9  +0-7 
60-2   —  0*5 
59'8       o-o 
-r-o"'o04 

39'o       o-o 
36-9   +1-4 
38-6   -0-8 
37'6       o'o 
—  o"-oi7 

39-0      o-o 

37'3   +  i'6 
40-5   -17 
38-7       o-o 

6 

7 

2 

8 

3 

3 
3 
3 

5 
3 
9 
3 

, 

4 
6 

4 

4 

2 

6 

5 
5 

2 

5 

z 
4 

2 

5 

5 
3 

8 

6 
4 

2 
II 

3 
4 

2 

4 

Groombridge  1  6  1  1 

I0h      Om 

51°  26' 

Groombridge  1612 
I0h    ,in 

25°  42' 

Groombridge  1  6  1  ; 
ioh    om 
51°  10' 

Groombridge  161* 

I0h      2m 

38°  3«' 
Groombridge  1615 

,0h      2m 

5'°    i' 

Groombridge  1616 
ioh    3m 
39°  57' 

Piazzi  IX.  254.... 
ioh     4m 

48°  47' 

Groombridge  1  6  1  8 
ioh    4m 
39°  58' 

Groombridge  1619 
ioh    4m 
5*'    3' 

Bradley  1399  
ioh  13°' 

5°  "' 

Groombr.  1  6  1  1 
Radcliffe 

'3-3 

50-2 
80-2 
90-0 

I  I  -2 

757 
94-0 

'3'3 

50-3 

80'2 

91-2 

11  '2 

44'  i 
71-9 
94-2 

«3'3 

|48-3 
80-2 
92-6 

"1 

47-8 
71-2 
83-4 
94'  3 

'3'3 

44"4 
767 

92-6 

11-3 

47'5 
81-6 
76-8 
85-5 

14-2 
49-1 
85-5 
887 

7'3 
49-6 
92-3 

8                   S 

26-24       -oo 
•10  +-06 

•II     -'01 

•08       -oo 

—  O"'OO2I 

54-62       -oo 
'44  -'oi 

•37  --09 

•19       -oo 

49-65       -oo 
49-02    +'04 
48-51    +-06 
48-39       -oo 

—  O*-Ol62 

3-  1  1       -oo 

•11     +'02 
•17     -'03 

•15       -oo 

+o'-ooo5 

45-51       -oo 
•20  +-18 

•21     +'05 
•2  1           'DC 

18-20       -oc 

17-97  --13 
17-65  --04 

17-45   +'°4 
17-38       'oc 

2  I  '2  I           '00 
•12     +'03 

•oi   +'o8 
•05       -oo 

—  O'-OO2O 

49-24       -oo 

44-15  --03 
38-85  --48 
39-94  +-II 

38-78       -oo 
41-99       -oo 

•67  +-17 

•67   +-oi 
•66       -oo 

42-10       -oo 
38-91    --73 
34-23       -oo 

3 

2 
2 

3 

5 

4 

2 

5 

2 

4 

2 

3 

4 

6 

5 

3 

5 

2 

3 

I  5 
4 

2 

4 
5 

5 
4 

2 

3 

6 

4 
4 

2 

8 

6 
6 

'3 
6 

6 

70 
7 

13-3 

48-8 
80-2 
go'o 

I  I  '2 

43'8 
757 
94-0 

«3'3 
49-6 
80-2 
91-2 

11*2 

7'-9 

937 

I3-3 

47'9 
80-2 
92-6 

'i'3 

47'4 
71-2 
83-4 
93-8 

'3'3 
46-5 
76-7 
92-6 

11-3 

43-4 
8r6 
76-8 
85-4 

14-2 
45  '9 

88-7 

7-9 
51-2 
92-1 

26-4       o'o 
25-0  -fo'S 
25-2   +0-1 
25  i       o-o 
-o"  017 

32-4       o-o 

Z9'5   +i'4 
30-2   -0-4 
29-2       o-o 

2-4       o-o 
5-4  -,i 
5-6  +0-5 
6'8       oo 

27-6       o-o 
27-2   +0-1 
267   +0-4 
26-9       O-Q 

45'7       o'o 
48-0  —0-7 
47-3   +1-6 
49-6       o-o 

5-5       o-o 
6-4  +0-2 
7-1    +0-4 
7-8   +0-1 
8-2       o-o 

52-4       o-o 
52-3   +0-3 

5'-4  +''3 
52-8       o-o 
+o"-oo5 

41-9       o-o 

57-8   +07 

787   -0-4 
74-8   +1-0 
8o-i       o-o 

21-2          0-0 

21-3  +1-1 

*3'5   +o'3 
23-9       o-o 

19-0       o-o 

2O'Q     —O'l 

22-7       o-o 
+  o"-o44 

3 

4 

2 

3 

S 
4 

2 

5 

3 

3 

2 

3 

4 

6 

5 

3 

3 

2 

3 

5 
5 

2 

4 

5 

5 
4 

2 

3 

6 

5 
4 

2 

8 

6 
3 
13 
6 

17 
56 
44 

Lund.  

Greenwich.  ... 

Groombr.  1602 
Radcliffe  

Greenwich  ... 

Groombr.i6i2 
Radcliffe  ... 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1603 
Radcliffe  
Lund  

Helsingfors.... 
Greenwich  ... 

Groombr.  1613 
Radcliffe 

Greenwich  — 

Groombr.  1  604 
Radcliffe  

Greenwich  ... 

Groombr.  1614 
Radcliffe  

Harvard  

Harvard  

Greenwich.... 

Groombr.  1  60  5 
Radcliffe  

Greenwich  ... 

Groombr.  1615 
Radcliffe  

Harvard  

Lund  

Greenwich  .... 

Groombr.  1  606 
Radcliffe  

Greenwich 

Groombr.  1  6  1  6 
Radcliffe 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1607 
Radcliffe  

Harvard  

Bonn  

Greenwich  ... 

Groombr.  1617 
Radcliffe  

Helsingfore... 
Greenwich  

Groombr.  1608 
Radcliffe  
Bonn  

Bonn  

Greenwich  ... 

Groombr.  1618 
Radcliffe  

Harvard  

Greenwich  

Groombr.  1609 
Radcliffe  ... 

Bonn  

Greenwich  ... 

Groombr.  1619 
Radcliffe  

Helsingfors  ... 
Greenwich  .... 

Groombr.  1  6  1  o 
Radcliffe  

Lund  

Greenwich  ... 

Groombr.  1620 
Radcliffe 

Bonn  

Greenwich  ... 

Greenwich  ... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

1). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 

1800. 

Seconds  of 
Ailopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 

1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Ki'siduals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

C    £    C> 

li'S 

&£ 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

"2  '£." 

o_2C 

Residuals 
C-0. 

No.  cf  Observations. 

1890-0. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  SI. 

Groombridge  1621 
i  oh    4m 
47°  43' 

Groombridge  1622 
i  o1'    6m 
38°  57' 

Groombridge  1623 
i  oh     7m 
29°  28' 

Groombrid^e  1624 
ioh     8™ 
29°   18' 

32  Ursse  Majoris.. 

Ioh  lom 

24°  20' 
Groombridge  1626 

loh      gin 

46°  39' 
Groombridge  1627 

I0h    10™ 

48°    10' 
Groombridge  1628 

I0h    I0m 

48°     8' 
3  3  Ursae  Majoris  X 

I0h    I0m 

46°  32' 
Groombridge  1630 

I0h    10™ 

47°  59' 

Groombr.  1621 
Radcliffe  

44-1 

73'9 
91-7 

10-6 

45'° 
75'3 
94-0 

I  I  '2 

447 
737 
91-4 

I  I  '2 
45-2 

89-1 

8-3 

74-2 
92-8 

13-3 
48-0 

73-9 
91-2 

i  i-i 

76-7 
89-9 

n'3 

44-0 
76-7 

7'' 
48-8 
95-0 

10-3 
46-6 

74'3 
91-5 

s              s 

52-26       -oo 

•25    +-03 

•37   -'°7 
•31       -oo 
+  os'ooo6 

42-64       -oo 

•71  --05 
72  --05 

•68       -oo 
-t-o"-ooo5 

32-09       -oo 
31-78   +-29 

31-83     +'22 

32-04       -oo 
—  os-ooo6 

28-63       -oo 

'34   +"'7 
•24  +-15 
•33       -oo 

3-87       -oo 

3'i5   +-2i 
271   +-16 

2-57       -oo 

34-72       -oo 

•43  +-13 
•40  +-03 

•34       -oo 

1-37       -oo 
•30  +-io 

•23     +-20 

•44       'oo 
2-35       -oo 

•36    +'O2 

•40  +-03 
•45       -oo 

28-99       -°o 
28-46   —-13 
27-61       -oo 

42-70       -oo 
42-28   +-io 

42-16     —'02 

41-99       -oo 
—  os-oo88 

4 
3 
3 

4 

6 
4 

2 

5 

6 

5 

2 

6 

5 

2 

5 

6 

4 
4 
5 

3 
5 
3 
3 

5 
4 

2 

3 

3 
3 

2 

3 

6 

9 

33 

6 

2 

12-3 

437 

73-9 
91-7 

10-6 
44-2 

75'3 
93-5 

I  1'2 
46-9 

737 
91-2 

44-8 

74'2 
89-1 

8-3 
45-9 
74-9 
90-7 

I3-3 
45-0 

73'9 
91-2 

in 

43-3 
767 
89-9 

11-3 

47-5 
767 
89-9 

11-5 

42-7 

94'9 

10-3 
45'2 

74'3 

30-6       o-o 

31-0  +I-I 

34-1    —  0-6 

34'3  „     o-o 

37-1       o-o 

35'4  +i'3 
36-3   +0-1 
36-2       o'o 
—  o"'on 

I  I  '7          O'O 

1  1  'o  +0-4 
10-8  +0-4 

I  I  "I           O'O 

—  o"-oo7 

5-4       o-o 
6-9   -o-i 
87   -07 
8-6       o-o 

34-4       o-o 

35'5   -0-6 
34-8   +0-4 

35'4       o-o 

+  O"'OI2 

11-5       o'o 

137  +0-3 

15-4   -o-i 
16-0       o-o 

33-2       o-o 
33-6  —  0-4 
35-4   -2-2 
33-2       o-o 
o"'ooo 

46-0       o-o 

46-2     —  O'2 

49'4  -3'4 
46-0      o-o 
o""ooo 

7-8       o-o 

9-6  -0-4 

1  1-6       o-o 

O-2          O-O 
0-4    +0-7 
I'l     +0'7 
2'2          O-O 

4 

5 
3 

4 

6 
4 

2 

5 

6 
6 

2 

6 

5 
5 

2 

5 

6 
6 

4 
13 

3 
3 
3 
3 

5 
4 

2 

3 

2 

5 

2 

3 

78 
5 
32 

4 
5 

2 

4 

Groombridge  1631 
I0h  I2m 

20°    25' 

Piazzi  X    26      ..  . 

Groombr.  1631 
Radclifie 

II-2 
44-6 
72-9 
92-9 

44-6 
72-9 
96-4 

7-1 
45-4 
94'4 

11-3 
48-3 
73'° 
95'4 

I  2  -9 

49-0 

73-8 
93-9 

12-3 
50-6 
80-5 
91-5 

I  1-2 

45'3 

71-8 
91-0 

10-3 
44-6 
77-1 

75'3 

9'3 
44  '4 

77-9 
90-9 

8-3 
45-6 

95'3 

s 
13-27       -oo 

•12     +-07 
'  I  2           'CO 

•07       -oo 
40-76       -oo 

39-98  +-29 
39-83  +05 

39-56       -oo 
—  o"-oi4i 

41-06       -oo 

39-61  --40 

36-85       -oo 

59-55       -oo 
•42   +-16 

•58     +-02 

•6  1       -oo 
55-68       -oo 

55-43  --14 

55-I4  ~-'3 
54-80       -oo 

9-57       -oo 
9-92   —-06 
10-03   +'06 
10-16       -oo 
-r-o"-oo74 

44-45       -oo 

•32   --03 
-26  —-09 
•05       "oo 

24-47       -oo 

•17  +-14 

•18   --03 

•03   +-I3 
•08       -oo 

28-30       -oo 

•49  --19 
•27  +-03 

•30       -oo 
os-oooo 

I2'l8          -OO 
II'Sl     +-I2 

11-62       -oo 

3 
3 
3 
5 

6 
3 
3 
5 

7 
7 
8 

5 

4 
7 
5 

6 

4 
4 
3 

6 

1 

3 
3 

4 
3 

2 

5 
3 
5 

2 

6 

6 
6 

3 
3 

7 
5 
7 

45-8 
72-9 

in 

43-2 

72-9 
94-3 

8-0 
44-8 
92-6 

44-0 

73'Q 

12-9 

44'9 
73'8 
93'9 

12-3 

47-3 
80-5 
91-5 

11-2 

46-6 
7I-8 
9I-8 

10-3 
46-9 

92-O 

9'3 

77'9 
90-9 

8-3 
95-0 

//            // 
43-4       o'o 

42-6  +0-5 
42-3   +0-6 
42-8       o-o 

55-6       o-o 
58-3   -1-5 
57-8   +0-4 
59-2       o-o 

57-6       o-o 
57-5    -0-6 
56-0       o-o 

41-5       o-o 

40-3  +0-9 
40-2  +0-7 

40-7       o-o 

52-4       o-o 
54-6       o-o 
57'2   -0-4 
58-3       o-o 

n-6       o-o 

20-1     +1-7 

307   +1-0 
34-9       o-o 
+  o"-294 

1  1-9  +4-6 
16-3       o-o 
18-2   -1-9 
16-2       o-o 

—  o"-oo4* 

52-7       o-o 

53-5  -°'6 
527  +0-4 
52-6  +0-5 

53-2       o-o 
+o"-oo6 

53-9       o-o 
52-9   +0-6 
527  +0-5 
53-1       o-o 
—  o"-oio 

38-0       o-o 
38-2   +0-6 
39-9       o-o 

+  o"'O22 

3 
4 
3 
5 

6 

3 
3 

7 

18 

6 

'4 

5 
4 
7 

5 

6 
3 
4 
3 

6 

5 
3 
3 

4 
6 

2 

6 

6 

5 

2 

6 

6 

4 
3 
3 

6 

7 

Bonn  

Christiania.... 
Greenwich  

Groombr.  1632 
Radcliffe 

Greenwich  — 

Groombr.  1622 
Radcliffe  

I0h    I2m 

20°  41' 
Piazzi  X.  22.  ... 

Harvard  

Christiania.... 
Greenwich  .... 

Groombr.  1633 
Radcliffe  

Greenwich  .... 

Groombr.  162  3 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  •... 

Groombr.  1624 
Radcliffe  
Helsingfors.... 
Greenwich  

Groombr.  1625 
Radcliffe  
Christiania  
Greenwich  

Groombr.  1626 
Radcliffe  

I0h    |ym 

6°  52' 
Groombridge  1634 

,0h    jjm 

38°     2' 
Groombridge  1635 

,0h    ,,m 

46°  23' 

Piazzi  X.  31  

Greenwich  .... 

Groombr.  1634 
Radcliffe 

Harvard  

Greenwich  ... 

Groombr.  163  5 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1636 
Radcliffe 

IOh    I2m 

45°   23' 
Piazzi  X.  30  

Bonn  

Bonn  . 

Greenwich  

Groombr.  1  627 
Radcliffe  

Greenwich  

Groombr.  1637 
Radcliffe  . 

,0h    ,jm 
20°    31' 

Groombridge  1638 

,0h    jjm 

35°   13' 

25  Leohis  Minoris 
ioh  I4m 

47°  35' 

Bradley  1429 

Bonn  

Christiania  
Greenwich  

Groombr.  1638 
Radcliffe  

Greenwich  

Groombr.  1  62  8 
Radcliffe  

Bonn  

Helsingfors  ... 
Harvard  

Greenwich  

Groombr.  1629 
Radcliffe 

Greenwich  

Groombr.  1639 
Radcliffe 

Greenwich  

Groombr.  1630 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1  640 
Radcliffe 

Bonn  

ioh  i6m 
23°   52' 

Greenwich  .... 

Greenwich  

• 
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Star's  Name, 

•  nd  Approximate 

.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


R  A. 


Epoch 
of 

Obs. 
1800. 


«*<  o' 
•S-o  b 


3d 

¥ 


Adopted 
P.M. 


Bradley  1433  .... 
ioh  15"' 
48°   iz' 


Groombr.  1 64 1 

Radcliffe 

llonn 

Greenwich  .... 


34  Urs»  Majoris /t  Groombr.  1642 


10" 
47° 


Bradley  1439. 
lo*1  24"' 
8°  56' 


Piazzi  X.  70 . 


47     5° 


Radcliffe 
Greenwich 


Groombr.  1 643 

Radcliffe 

Greenwich 


Groombr.  1 644 

Radcliffe 

Bonn 

Greenwich.... 


35  Ursae  Majoris..  Groombr.  1645 

ioh22m  Radcliffe 

23°  48'  Christiania 

Greenwich 


Groombridge  1646  Groombr.  1646 


10° 
40° 


2  I'" 
36' 


Radcliffe 

Bonn  

Greenwich 


Groombridge  1647  Groombr.  1647 
ioh  2 im  Radeliffe... 


40°  28' 


j room  bridge  1648 

,0h  2jm 

38°  26' 


36  Ursae  Majoris.. 


iou 
33° 


23" 

27' 


Bradley  1446.... 


"3°  43' 


Bonn 

Greenwich.... 


Groombr.  1 648 

Hadcliffe 

Harvard  

Greenwich.... 


Groouibr.  1649 
Radcliffe... 
Greenwich 


Groombr.i65o 

Radcliffe 

Greenwich . . 


78'3 
94-2 


7-0 
48-4 
95-2 


45'3 
95-3 


io'6 

47-7 
807 
89-6 


9'3 

43-9 
72-9 
977 


I  1'2 

44-7 
81-9 
94-0 


46'3 

77-2 
95'3 


12'2 

44-6 
71-3 
70-9 


8-3 

43'3 
84-0 


9' 3 
45-8 
96-2 


39-04  -oo 
3871  —  'io 
38-40  —  -i6i 
38-06  'oo 
-og-ou8 

47-24       'oo 

46-94   -'05 

46-46       -oo 

— 0^0089 


40-05 

3975 
3975 


'oo 


-oo 


57-33  -oo 

57-27  --08 

5697  +-09 

57-02  -oo 


5-32       -oo 
•31    —'oi 

•20     +'07 

•25       'oo 
—  o8-ooo8 


15-66       -oo 

16-16  —  -18 
16-33       ' 
16-45       ' 


16-57  -oo 

'63  —'12 

•52  —'06 

•42  -oo 
—  o8-ooi8 

21-89  '°° 

71  +-02 

•61  -•, 

•58  •, 


36-81  -oo 
36-11  —-03 
35-22  -oo 

—  O''O2IO 

45'57  -0° 
44-64  +-16 
4377  -oo 

—  0"'0207 


N.  P.  D. 


Epoch 
of 

Obs. 
1 800. 


6 
5 
3 
3 

S 

io 
29 


io 

2 


6 

4 
io 


I  I '2 

457 
78-3 
94-2 


I  I '2 

45'" 
95-1 


45'4 
93-0 


io'6 
46-4 
807 
89-6 


93 
46-3 

72-9 
977 


I  I '2 
46-3 
81-9 

94-1 


II-2 

45-4 

77-2 

94'9 


I2'2 


7'-3 
70-9 


8-3 
42-3 
84-0 


9'3 

49'9 
92-3 


33-5  o-o 

37-8  +0-9 

44-1  -o- 

457  o-o 


53-2 

51-3 
50  8 
—  o' 


so 


Adopted 
P.M. 


O'O 

O'O 

•029 


20-4       o'o 

21'6    —I 

20-3       o-o 

—  O"'OOI 


67  o'o 

9-9  -o-i 

15-6  —2-8 

1  3  '6  o-o 


38-5  o-o 

38-8  +0'2 

397  -0-2 

39-8  o-o 


31-6     o'o 

947  +  ' 
O3'5     o'o 
+  o"'867 


31-7 
33-2 
35-1 
3  3  -9 


o-o 
-0-6 

-17 
o-o 

'O26 


34-1       o-o 
357   - 
357   + 
3 5 -9       o-o 


17-9       o-o 
18-5  +0-4 

2O'O  O'O 

0"'028 


'3'5       <= 
14-3   -0-3 
14-4       o-o 
+  o"-oi  i 


99 

7 
29 


6 
S 

12 


6 
6 

10 


5 

5 

20 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890  X). 


Groorabridge  1651 

,oh  2jm 

48'  57' 


32_Leonis  Minoris 

,oh  2jm 

50'  30' 


Groombridge  1653 
ioh  24m 
50°  24' 


Groombridge  1654 
ioh  24™ 
42°  33' 


Groombridge  1655 
ioh  25m 
46°  io' 


Groombridge  1656 
ioh  25™ 
45'  '5' 


Authority. 


Groombr.i65i 

Radcliffe 

Bonn 

Greenwich . . . . 


Groombr.i652 

Radcliffe 

Lund 

Greenwich . . 


Groombr.i653 
Radcliffe... 

Lund 

Greenwich . . 


Groombr.  1 6  54 

Radcliffe 

Bonn  

Greenwich  — 


Piazzi  X.  96 . 

,0h  zjm 
40°    15' 


Groombridge  1658 
ioh  26™ 

49°    °' 


Piazzi  X.  100 . 

,oh  2-,m 

40°  19' 


37  Ursa  Majoris.. 
ioh  28'" 
32°  21' 


Groombr.  1655 

Radcliffe 

Bonn 

Greenwich . . 


Groombr.  1 65  6 

Radcliffe 

Bonn 

Greenwich.... 


Groombr.  1 657 

Radcliffe 

Bonn 

Greenwich . . 


Groombr.  1 65  8 

Radcliffe 

Bonn 

Greenwich .... 


Groombr.  1 6  59 

Radcliffe 

Bonn 

Greenwich . . 


Groombr.  1 660 

Radcliffe 

Greenwich.. 


R.  A. 


Epoch 

of 
Obs. 
1 800. 


46'7 
72'8 
93'9 


10-3 
50-9 
80-2 
go'6 


10-3 
47 -6 
80-2 
91-9 


I  I'2 

44'9 
75'3 
95-2 


•§•«  b 

lit 

05  ^o 

•< 


So 

1 1 

So 


Adopted 
P.  M. 


i  s 

36-05       -oo 

•15  --05 

•20  —  '06 
•16      -oo 

+o"-ooi3 

41-28       -oo 

•23     —'02 

•23  --08 
•13       -oo 


37-69       -oo 
•66  +' 
•65       - 
•64       -oo 

—  o'-ooo6 

52^28  -oo 
•27  --04 
•23  --05 
•15  -oo 

—  o"-ooi5 


'2  2-98 

47-7,  -64 

7*'*  i  '54 

94'9  '53 


•oo 

+•15 

+  •12 

•oo 


N.  P.  D. 


Epoch 
of 

01.8. 
1800. 


0- 

«  £ 

•O    £. 


3d 

¥ 


Adopted 
P.  M. 


I  I'2 
44'I 

72-2 


12-3 

46-5 
767 

95-4 


46-0 
72-8 
79-6 


12-3 
46-9 
74'3 
93'9 


9'7 
477 
71-9 


56-45  -oo 
56-01  +-I5J 

5572      -oo! 

—  o"-oo9o 

i  '80  -oo 

2-89  --15 

372  --16 

4-06  -oo 

+  08'0272 

49-93  -oo 
49-41  +-02 
49-10  --05 
48-95  -oo 

—  o'-o  1 40 

38-20       -oo 

•38  --28 

•06       -oo 
•09       -oo 
— o8'ooi  3 

3-89       -oo 

4-17  --03 

4-29       -oo 


6 

10 

S 
3 


45 -o 
72-8 


10-3 

44-2 
80-2 
89-8 


10-3 

477 
80-2 
91-9 


I  I '2 

47-2 

75'3 
95-2 


7*'* 


60-0  o'o 

59-1  +i 

6o-6  o-o 

60-8  o-o 
|-o"'oio 

42-8  o-o 

42-9  -o-i 

43-0  -o-i 

|.2'9  O'O 
+  0"'OOI 

47-3  o-o 

51-0  — I'l 

51-0  +I-I 

52'9  o'o 


40-1  o'o 

39-8  +07 

41-2  -0-3 

'2  O'O 


3       o-o 
47-5  18-4  +0-6 


I9-3     - 


94-917-3       o-o 


ii'i  9-1  o-o 
45-6  9-3  +0-5 
72-2  :io-6  —  0-3 
92'6Jio-6  o-o 
|  +o"-oi8 


12-3 

48-3 
767 

95-1 


16-0       o'o 

11-3   -0-3 

7-9   -i-o 

4'4      °- 
t  — o  -140 


9-3  31-4  o-o 

46-3  30-6  +0-5 

72-8  31-5  —  o'6 

79-6  30-9  o-o 

;  -o"-oo7 


12-3  29-9  o-o 

45-2  29-5  +07 

74'3  29-8  +07 

93-5  307  o-o 

.    +  O"'OIO 


97  6'6  o-o 
48-4  5-5  -0-2 
7 1 -6  4-4  o'o 
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Star's  Name, 
and  Approximate 
R.  A.  an<4N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

No.  of  Observations.  1 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

0 

"3  -al, 

•3-g<S 

IK 

I^AJ 
£ 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N".  P.O.  1890-0. 

Residuals 
C—  O. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adop 
P.  1 

ted 
1. 

Piazzi  X.  105  
lo1'  28™ 
47°  Ji' 

Bradley  1458  

,0h  j2m 

8°  59' 

Groombridge  1663 

ioh  28™ 
48°  33' 

Qroorubridge  1664 
ioh  29"' 
32°    7' 

Groombridge  1665 

loh  j0m 

32°  59' 

Groombridge  1666 

I0b   j,m 

29°  17' 
Groombridge  1667 

,oh   j,m 

32°  19' 
Groombridge  1668 

loh  j2m 

35°  45' 
Groombridge  1669 

,oh  jjju 

20°  58' 
38  Leonis  Minoris 

I0h  j2m 

51°  30 

Groombr.i66i 
Raddiffe  
Lionn  

"'3 

44'  5 
74'5 
9°'3 

7  '4 
43'3 
937 

10-8 

43  '9 
69-8 
90-0 

13-0 
46-9 
727 
93'4 

11-9 

44-1 
7^3 
93'z 

11-3 
47'3 
74'3 
94'5 

i3-3 
47-8 
72-7 
95'3 

II-2 
46-2 
75-0 
92-2 

I2'3 
44-6 
72-2 

93'3 

10-3 
49'3 
93'3 
89-6 

s             s 

40-35       'oo 
•30  +-06 
•26  +  -io 

'37       "oo 
4-  o8  '0003 

35-48       -oo 

3570     +-02 

36-05       -oo 
4-os-oo66 

46-43       -oo 
•46   --03 
•38   +  -06 
•44       -oo 

+  O"OOOI 

50-20       -oo 

49-71     +-20 

49-61    +'io 
49-55       -oo 
—  os-oo8i 

21-51       "oo 
21-27   ~'°3 

2I'IO     —'09 

20-83        '°° 
—  os-oo84 

8-43       -oo 

•29     —-02 

•07  +-07 

•    '05       -oo 
—  o'-oo46 

26-20   —-26 
25-67   +-23 
25-94   —-08 
25-83       -oo 
—  oB-ooi3* 

16-95       -oo 

•78   --17 

•32     +-02 

•17       -oo 
—  0^0096 

58-98       -QO 
•83  --II 
•63   —  -11 

•36       -oo 

—  o"-oo77 

51-82       'oo 
51-00   +  -08 
50-15    +-07 
50-29       -oo 
—  os-oi93 

5 
4 
4 
3 

5 
4 

7 

5 
3 

2 

3 

4 
3 

2 

5 

6 

4 

2 

5 

5 
3 

2 

6 

3 
4 

2 

5 

6 

5 
6 
6 

5 
3 

2 

6 

6 

8 

5 

3 

«i'S 

47-5 
74-5 
90-3 

7-2 
45-0 
92-1 

10-8 

447 
69-8 
90-0 

12-9 

47'' 
72-7 
92-9 

11-9 
43'3 
7'"3 
927 

n'3 

42-9 

74'3 
94'5 

I3-3 

43'9 
72-7 
96-0 

I  I  '2 

43  "0 
75-0 
91-9 

12-3 

45'2 
72-2 
94-6 

10-3 
497 
93'3 
89-6 

//            // 
22-3       o-o 

20-3  4-1-9 

21'2     +PO 

22'1           O'O 

—  o'  "003 
59-3       o-o 

59'0     -0-4 

57-8        o-o 
—  o"-oi8 

10-6       o-o 
13-4   -0-6 
13-4  +1-0 
15-7       o-o 
+  o"-o64 

19-2       o-o 
20-5    +0-3 

20-8     +1-2 
22'9          O'O 

+  o"-046 

55-5       o-o 

54'5   +i'4 
55-0  +1-2 
56-4      o-o 
+o"-ou 

38-9       o-o 
45-9   -o-i 

5I-9     +0-2 

56-3       o-o 

+  o"'2O9 

29-8       o-o 

31-5  -0-9 

32-0   —0-5 
32-2       o'o 

+  O"'O29 

22'O          O'O 
247     -0-2 
26-5     +07 

28-6       o-o 

+o"-o82 

54'3       o'° 
547   +0-2 
55-2   +0-1 
55-7       o-o 
+  o"-oi7 

57-2       o-o 
59-1    -o-i 

60-8   +OM 
6o-8       o-o 

+  o"-045 

5 
5 
4 
3 

'    5 
5 
20 

5 
4 

2 

3 

3 

5 

2 

5 

6 

4 

2 

5 

5 
3 

2 

6 

3 
3 

2 

5 

6 

4 
6 
6 

6 

5 

2 

5 

6 

7 
5 
3 

Groombridge  1671 
ioh  34m 
20°  49' 

38  Ursae  Majoris.. 
ioh  34m 
23°  42' 

Fiazzi  X.  126  
ioh  35™ 
20°  20' 

Groombridge  1674 
ioh  J4m 

35-47' 

Groombridge  1675 
ioh  34m 
47°  16' 

Groombridge  1676 
ioh  36™ 

27'    12- 

39  Ursse  Minoris  .. 
ioh  36"" 
32°  13' 

Piazzi  X    135 

Groombr.  1671 
Radcliffe  

12-3 

44-6 
72-2 
91-5 

8-9 
43  '2 

74'9 
81-1 

8-3 
46-2 
937 

1  1  -8 
46-0 

75'3 
94-2 

"'3 

45'5 
71-2 
90-4 

I  I'2 

46-6 

74-2 
92-8 

10-3 

43'3 
71-2 

80-8 

13-3 

4n 
76-6 

90-5 

13-3 
49-6 
76-6 
90-6 

H'3 

48-0 

74'3 
92-9 

s             s 
37-85        -oo 
38-44    --44 

38-27    -'13 
38-24       -oo 
+  o"-oo49 

28-41        -oo 
27-49    -'OI 

26-57     +'02 

26-42        -oo 
—  o'-O276 

10-99       -oo 
I  1-30    —'26 

I  I  -08          '00 

+  o"-ooi  i 
17-70       -co 

18-21  --36 
17-95  +-03 

l8'07        '00 
+o"-oo45 

9-92       "oo 
•68   +-20 
75   +  '" 

"84          'OO 
—  08'0010 

4-88       -oo 

4'95   +'03 
5-13   --08 
5-11       -oo 

+  08'0028 

46-32       -oo 

•30       -oo 
•27    +-oi 
•28       -oo 
—  os'Ooo6 

7-20       -oo 

6-05     +'12 

5-24  +-19 

5-03       -oo 

—  08'028l 

35-12       -oo 

34'1  5   +'°3 
33-41    +  -08 
33-12       -oo 
—  os-O259 

20-14       '°° 
•25   —-06 
•28   --05 
•25       -oo 
+  O8'ooi4 

2 

3 

2 

6 

9 

4 

6 

6 
Si 

6 

5 
4 

5 

4 

4 
3 
5 

5 
I 

5 

6 
4 

2 

3 

7 
9 
3 
4 

4 
8 

3 
3 

4 

5 
5 
5 

,2-3 

-i-5'3 
72-2 
91-5 

8-8 
437 

74'9 
81-1 

8'3 
45'3 
92-2 

1  1  -8 

45'5 
75'3 
94-1 

11-3 
44-6 

71-2 
90-4 

11-2 

45'5 
74-2 
92-8 

10-3 
45-0 
71-2 
80-8 

i3'3 
43-1 
78-2 
90-5 

'3'3 

43  '9 
76-6 

90-6 

'4'3 
46-7 

74'3 
92-0 

a           a 
21-8       o-o 

20-3  +0-3 

2O'O    —O'5 

187       o-o 

+  o"-039 

21-8       o-o 
23-6  +o-6 
26-5   —0-3 
26-6       o-o 
+  o"-o66 

54-3       o-o 
54-8       o-o 
55-5       o-o 
+  o"-oi4 

54-3       o-o 
55-6   —0-8 
55-1       o-o 
55-3       o-o 

+  0"'OI2 

30-3       o-o 

30-1  -0-5 

29-6   —  0-6 
28-5       o-o 

—  0"'023 

46-7       o-o 
45-8       o-o 

44-4  +0-7 

44-6       o-o 

—  0"'025 
2O'O          O-O 

21-5  +0-5 
23-8  -0-4 

24-0       o-o 

+  o"-o57 

59-8       o-o 
63-1    —0-6 
65-4       o-o 
66-5       o-o 
+o"-o87 

49-3       o-o 

52-3  -07 
54-8  -0-9 

54-8       o-o 
+  o"-07i 

37-2       o-o 
38-0   —  0-3 
39-1    -i-o 
38-3       o-o 
+  o"-oi4 

2 

4 

2 

5 

9 

7 
3 

7 

6 

/ 

20 

6 

5 
4 
5 

4 
3 
3 
5 

5 
4 

2 

5 

6 
6 

2 

3 

7 
5 
3 
4 

4 
3 
3 
3 

4 

5 
5 
5 

Christiania  
Greenwich  

Groombr.  1  67  2 
Radcliffe  

Greenwich  
Gronmbr.i66z 

Greenwich  

Groombr.i663 
Radcliffe  

Christiania.  .  .  . 
Greenwich  — 

Groombr.  1673 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1  674 
Radcliffe  

Greenwich.  ... 
Groombr.  1664 

Rarflpliffa 

Helsingfors  ... 
Greenwich  

Groombr.  1  66  5 
Radcliffe  

Harvard  

Greenwich  .... 

Groombr.  1  67  5 
Radcliffe 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1  666 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1  67  6 
Radcliffe  .. 

Helsingfors  .  .. 
Greenwich  .... 

Groombr.  1667 
Radcliffe  
Helsingfors... 
Greenwich  

Groombr.  1668 
Radcliffe  , 

Helsingfors... 
Greenwich  

Groombr.  1  677 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1678 
Radcliffe 

,0h    jym 

43°  12' 

Piazzi  X.  137  

I0h  j7m 

43°  «' 

Groombridge  1680 
ioh  38™ 
40°  52' 

Harvard  
Greenwich  . 

Groombr.  1  669 
Radcliffe  

Bonn  . 

Greenwich  

Groombr.  1  679 
Radcliffe  .... 

Christian  ia.  ... 
Greenwich  

Groombr.i67o 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  1680 
Radcliffe  , 

Lund  

Bonn  .  .  ] 

Greenwich  

Greenwich.  ... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890  'a 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

111 

0  -g_co 

a 

Id 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

«•«  81 

fis 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

11-3 

49'9 
737 
93'9 

12-3 

46-3 
72-8 
92-2 

46-8 
95-2 

8'3 
467 

73-8 
93'5 

9-3 
44'7 
71-8 
93-2 

II-2 

46-6 

75'5 
91-2 

>3'3 
94'5 

10-3 

43'6 
71-3 
94-0 

il-j 

45-8 

77'3 
69-8 

11-3 

46-8 
79-8 
69-8 

Seconds  of 
Adopted  R.  A. 

1890-0. 

Residuals 
O-O. 

No.  of  Observations. 

Epoch 
of 
Obj. 
1800. 

I"  3 

47'2 
737 
93'9 

12-3 
46-7 
72-8 
92-2 

I3-3 
48-0 
95-2 

8-3 
43-o 
73-8 

9'3 

447 
71-8 
92-9 

I  1-2 

46-3 

75'5 
91-2 

13  3 
46-2 

93'5 

10-3 
45'3 
7>'3 
93'4 

11-3 

45'9 
77'3 
69-8 

..'3 

42-7 
79-8 
69-8 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

n 

| 

o 

•a 

0 

<— 

O 

4 

4 
5 

2 

3 

3 

5 

2 

4 

2 

4 

5 

7 

i 

6 

5 
4 

r 

4 
4 
4 
3 

5 
7 
'4 

5 

4 

2 

5 

6 

5 
4 

10 

6 

4 
4 

10 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

s              s 

9-09       -oo 
8-91       -oo 

8-82     —-02 

8-71       -oo 

7-54       -oo 
•25   +  -08 
•ii    +-05 
•04       -oo 

23-46       -oo 

23-05  +-17 

22-90       -oo 
—  os-oo68 

28-87       '00 
•88   —'09 

75   --°5 
•68       -oo 

—  O"'O022 

24-85       -oo 
•44  +'°8 

•05     +'2  I 

•06       -oo 
49-42       -oo 

49-13  --03 

48-98   —  -16 
48-68       -oo 

64-72       -oo 
61-87   +'32 
58-37       -oo 

37-46       -oo 

•51  --05 

•61   —-15 
•46       -oo 

os-oooo 

54-29       -oo 
•27   —  -06 

•03   +'io 
•15       -oo 

—  O"'OO24 

56-53       -oo 

•25  +-03 

•oo   +-04 

"II           -00 

—  0'-0072 

Adopted 

4;3       o-o 
4-4       o-o 
5-1    —0-6 
4-5       o-o 

43-5       o-o 
41-9   +1-3 

43'4  -o'4 
42-8       o'o 

4-4       o-o 
8-0  +0-3 
13-6       o-o 

+  O"'II2 

41-9       o-o 

42-2  +1-4 

44-7   +0-6 
46^3       o'o 

+  0"'052 

8-9       o-o 
8-0  +0-6 
7-5   +0-8 
8-2       o-o 
—  o"'oo8 

II-O          O'O 
II'9     —  O'2 

127  -0-4 
12-6      o-o 

+  O"'O2O 

30-7       o'o 
33-9  _o-6 

37-0       o'o 

52-2       o-o 
53-5   +  ro 
547   +  i-6 
577       o-o 
+o"-o67 

O'l          O'O 

0-8   —05 
i  '4  —  i-o 
0-4       o-o 

36-2       o-o 
38-8   —0-6 
39-9  +07 
39-9       o-o 

40  Ursie  Majoris... 
io>-  39'" 
32°  30' 

Groombridge  1682 
ioh   38™ 
44°   27' 

Groorubriik'e  1683 
ioh  38'" 
43°   5'' 

41  Ursa-  Majoris... 

,0h    3  gin 
32°        3' 

Groombridge  1685 
ioh  39'" 
48°     6' 

Groombridge  1686 
ioh  40™ 
46°  23' 

Groombridge  1687 
loh  42™ 

"3°   25' 

Broombridge  1688 
ioh  41'" 
44°   37' 

Groombridge  1689 
ioh  41"' 

49°  4°' 
Piazzi  X    1  57  ..    . 

Groombr.i68i 
Radcliffe  

9'3 

46-1 

7'-3 

100-2 

"•' 

46'3 

72-8 
94-2 

12-3 
46-4 
72-8 
91-6 

10-3 
46-5 
71-8 
93-5 

14-2 

72-8 

11-3 

47'4 

74'9 
90-5 

45  '9 

I  1*2 

£f 

91-2 

10-3 

43-5 
72-8 

9'  '3 

i*'3 
44'6 
74-6 
92-8 

S                    8 

5-97       -oo 

6'03     —'04 
5-96    +'05 

6-04       o'o 
4-o"-ooo8 

48-43       -oo 

'43   -'" 
•31    —  -08 
•17       -oo 

51-89          -QO 

•83   +-06 
•95  —-06 
•89       'oo 

o'-oooo 

29-15       -oo 
28-96  —-07 
28-76  —-04 
28-57       -oo 
—  os-oo7o 

2-47       -oo 

"34  +'°4 
•38  —-08 

•24       -oo 
31-26       -oo 

•20    +'01 
•12     +-07 

•17       -oo 
—  o"-ooi  i 

40-26       -oo 
397  1.  --20 

38-89  +-03 

38-44       -oo 

—  Os'0228 

42-54       -oo 
•66  --22 

'54  -''7 
'33       -oo 

—  Oh'OO26 

42-72       -oo 

'94     -'12 

•92   —  -oi 

•96       -oo 

34-26       'oo 

•33    -''4 
•16  —'04 
•08       'oo 

—  O8'OO22 

6 
6 

2 

3 

5 

5 

2 

4 

5 

5 

2 

3 

6 
6 

2 

6 

4 
5 

2 

4 

5 
5 
3 
3 

5 
5 

6 

4 

5 

2 

4 

4 
5 

2 

1 

5 
3 
3 
4 

9'3 
45-6 
71-3 

100-2 

I2-I 

44'9 
72-8 
94-2 

12-3 

44-8 
72-8 
91-6 

10-3 

44-5 
71-8 
93-2 

14-2 

46-3 
72-8 
93-8 

11-3 

45'9 
74'9 
90-5 

13-3 
45-2 

72-3 

I  I  -2 

44-3 
72-8 
91-2 

10-3 

45-5 
72-8 

12-3 
45-2 
74-6 
92-8 

ii           >• 

8-3       o-o 

6-3   +i'i 
6-4  +0-5 
6-3       o-o 

—  O"'O22 

11-7       o-o 
1  1-6  —0-4 
in    —0-3 
10-6       o'o 
—  o"-oi3 

23-2       o'o 
23-4  -0-3 
23-6  —0-6 

22'9          O'O 

—  o"'oo4 
10-3       o-o 

1  1-7  +0-3 

13-4  +o-i 
147^    o-o 

46-  1       o'o 
46-2  .  +  0-9 

47'8     +0-2 

487       o-o 
41-9       o-o 

417  -0-5 

41  '4  —  0-8 
40-3       o-o 

—  0"-020 

19-3       o-o 

19-6    +0-4 

2o-i    +0-4 

2  I-O          O-O 
+  0"'O2I 

3-1       o-o 

4-3     -0-5 

4-5       o-o 
4-9       o-o 

+  0"-023 

34-2       o-o 
35-9   -0-3 

367     —  O'2 

37-2       o-o 

22'6          0-0 

23-1    +0-8 

247     +O"2 

25-6       o-o 

6 
6 

2 

3 

5 

3 

2 

3 

5 
4 

2 

3 

6 
5 

2 

6 

4 
4 

2 

3 

5 
5 
3 
3 

6 

7 

7 

2 

4 

4 

5 

2 

3 

5 
4 
3 
4 

Groombridge  1691 
ioh  43m 

46"    2,' 

Groombridge  1692 
ioh  43m 

48°     i' 

Groombridge  1693 
ioh  44m 

19°  39' 

42  Ursae  Majoris  .. 
ioh  44m 
30°     5' 

43  Ursae  Majoris... 
ioh  44"' 
32°   50' 

Groombridge  1696 

42°  37' 

Groombridge  1697 
ioh  45m 

19°   33' 

Groombridge  1698 
ioh  45™ 
39°     8' 

Piazzi  X.  170  

Groombr.  1  69  1 
Radclitfe 

4 
1  1 

2 

3 

3 
4 

2 

4 

3 

4 

5 

7 
4 

2 

6 

6 
4 

2 

5 

4 
3 
4 
3 

5 
3 
'3 

5 

4 

2 

5 

6 
4 
4 
10 

6 

4 
4 

10 

Helsingfors... 
Greenwich.... 

Groombr.  1  68  2 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1  69  2 
Radcliffe 

Bonn  

Bonn 

Greenwich.... 

Groombr.i683 
Radcliffe 

Greenwich  

Groombr.  1693 
Radcliffe  

Greenwich  

Groombr.  1684 
Radcliffe  

Greenwich  

Grooinbr.  1  694 
Radclitfe 

Helsingfors  ... 
Greenwich  

Groombr.  1  68  5 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1695 
Radcliffe 

Bonn  

Helsingfors  ... 
Greenwich  

Groombr.  1  696 
Radcliffe  

Greenwich  

Groombr.  1  686 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1  687 
Radcliffe  

Greenwich  .... 

Groombr.  1  697 
Radcliffe  

Greenwich.  .  .  . 

Groombr.  1  68  8 
Radcliffe  

Greenwich  — 
Groombr.  169  8 

Ttartclifffi 

Bonn  ' 

Greenwich  

Groombr.  1689 
Radcliffe...... 

Greenwich.... 
Groombr.  1  699 

Rarfrliffp 

I0h   ^m 

36°  51' 

Piazzi  X.  171  
10&  45" 

36°   54 

Bonn  

Greenwich.... 

Groombr.  1690 
Radciiffe  

Greenwich  .... 

Groombr.  1700 
Radcliffe 

ioh  42™ 
45°   29' 

Bonn  

Greenwich  

1 

Greenwich  .... 

' 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
189x3-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

^ 
£«o- 

f  JR 

8tL°2 
<£-§ 
<i 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

6 

•s-a&i 

<C    "00 

"2  £•"" 

g  o  X 

JH^ 
ri 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

,.< 

\*A 

cU  8, 

l&s 

£3 
<f 

Itesidnals 
C-0. 

No.  of  Observations. 

Epoch 

,of 
Obs. 
1800. 
+ 

.0' 

"OTJ  8- 

•si's 

Ifrf 

J3pj 

*?• 

Resiiluals 
C—  0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

44  Ursae  Majoris... 
ioh  46m 
34°  49' 

Groombridge  1702 
ioh  47m 
26°  27' 

45  Ursae  Majoris  <o 

,0h  ^m 

46°  13' 

Groombridge  1704 
ioh  49m 
19°  24' 

3roombridge  1705 
ioh  48™ 
48°    4' 

Bradley  1508...... 

Groombr.i7oi 
Radcliffe  

9-3 
44-0 
70-2 
95'5 

I2'2 
46-6 
7J-2 
93'9 

7'3 
46-9 
82-3 

71-0 

'3'3 
46'3 
99-2 

12-3 

45'9 
69-8 
90-3 

'4'3 
47'S 
95-0 

i*'3 
44-6 
72-8 
92  -6 

14-2 

477 
70-4 

94'5 

I  1-2 
44'I 
71-2 

93'5 

H'3 
48-9 
89-6 
947 

s             s 

55'39        '°° 
55-04   +  -oi 

5476     +'02 

54-52       -oo 
—  o'-o  i  o  i 

58-33       -0° 
•43       -oo 

•69  --19 

•55       -oo 

+  OB'OO27 

38-43       -oo 
•64  +-oi 
•83   +-oi 
•78       -oo 
+  0^0055 

15-27       -oo 

'4'69  +'3° 
14-57       -oo 

—  o"-oo8i 

18-95       -oo 
•60  +'°3 

'37   +'°3 

•21           'CO 

—  os'oo95 

9-99       -oo 

9Hi    -'17 
8-15       -oo 

—  O'"O229 

7-36       -oo 

7-27     --07 

7-08   —  -oi 
6-98       -oo 
—  oB'oo47 

28-07       -oo 

26-97     —  -21 

25-68   +-18 
24-91       -oo 
-o8-o394 

42-45       -oo 

'45   --'5 
•12  +  -06 

"07          -QO 

—  os-oo46 

'5'44  +'45 
16-01    —  -2i 

15-89  --19 

15-69       -oo 

—  O8'OO25* 

6 

4 

2 

6 

4 
3 

2 

6 

4 
7 

2 

H 

2 

4 

2 

S 
3 

2 

6 

IJ 

12 

2 

3 

2 

3 

4 

5 

2 

Si 

5 
3 

2 

7 

2 

5 
I 

9'3 
42'3 
70-2 

95'5 

12-2 

44'9 
75-2 
93-2 

9-1 
44-8 
82-3 
71-0 

I3'3 

46'3 
99-2 

I2'3 
46-3 
69-8 

9°'3 

'4'3 

44-8 

937 

12-3 
47-0 
72-8 
92-6 

14-2 

48-2 
70-4 
93-0 

I  I  "2 
46-8 
7I-2 
93'3 

i4'3 
48-5 
89-6 
947 

47-8        o-'o 
47-9    +0-4 
48-8    +o-I 
49-4       o-o 
+o"-oi9 

52-4      o-o 
51-4  +1-6 

52-3     +1-2 

53-7       o-o 
+o"'oi6 

26-3       o-o 

27-1     +0-2 
297     -1-4 
28-O          O'O 
+  0"-027 

3-2       o-o 
6-6  —  ro 

7-1       o-o 
+  o"-o45 

42-7       o-o 
39-9   +0-8 
39-5   -o-i 
38-3       o-o 
—  o"-o56 

25-3       o-o 
26-6   —0-8 
26-8       o-o 
+  o"-oi9 

21'7     —2'0 

17-6  +1-3 
17-5   +07 
177       o-o 

—  o"'O24* 

57       o-o 
6-7   -0-4 
6-8   —0-2 
6-9       o-o 
-fo"-oi6 

32-5       o-o 

32-8  +0-3 

33-5       o-o 
33'8       o-o 
+  o"-oi6 

14-3       o-o 

15-1  -0-9 

13-2   +1-0 
14-2       o-o 
—  o"-ooi 

5 

5 

2 

5 

3 
3 

2 

7 

29 

8 
z 
'4 

2 

4 

2 

5 
4 

2 

6 

6 

4 
3i 

2 

4 

2 

3 

4 
6 

2 

4 

5 

4 

2 

7 

2 

4 
6 

Piazzi  X    191 

Groombr.  1711 
Radcliffe  

10-3 
48-6 
72-8 
90-3 

14-3 

52-6 
9''3 
95'2 

I3-3 

48-3 

95'4 

>3'3 
53-0 
94-1 

12-3 
46-0 

72-8 
88-6 

.6-3 
47-2 
72-6 
94-6 

11-3 

45'9 
76-6 

90-6 

9*3 

49'5 
72-8 
93-o 

1  1-9 

45  '9 
82-0 
91-9 

H'3 
46-2 

80-6 
83-8 

8                   S 

57-83       -oo 
•88        oo 
77   +-13 
•92       -oo 
+  o"-ooi  i 

50-41    fS8 

5  1  '47   -'39 
51-00  +-15 
51-16       -oo 

+  08'OO2I* 

13-00       -oo 
12-86   --11 

I  2  -40          "OO 

—  o"-oo74 

28-78       -oo 
29-10  —'23 
28-97       -oo 

+  08'OO24 

53-23       -oo 
52-88  +-04 
52-63  +-03 

52-51       -oo 
—  os'oo94 

28-60       -oo 

•64  --05 
•57  -KOI 

•57       -oo 
—  os-ooo4 

42-40       -oo 
41-93   +-19 
41-81    +-06 
4177       -oo 
—  os-oo79 

20-74       '°° 
19-69   —  -16 
18-85    —  '°2 

l8'22           'DO 

—  os'030i 
9-09       -oo 

8-72     +-I2 

8-56   +-oi 
8-50       -oo 

—  os-oo74 

20-50       -oo 
20-06  +'°7 
19-67   +-05 
19-69     .  -oo 
—  os'oi  1  6 

5 
5 

2 

3 

2 

3 

3 
5 

3 
4 

5 

3 
5 

5 

5 
4 

2 

3 

3 

6 
5 

5 
3 
3- 
4 

6 

•7 
/ 

2 

4 

6 
3 

6 

6 
4 

2 

7 

.0-3 

437 
72-8 
90-3 

'4'3 
50-1 
91-3 
948 

I3-3 
48-3 
95-2 

<3'3 
42-3 
94-2 

12-3 

44'9 

72-8 

88-6 

16-3 

44-2 
72-6 
94-3 

11-3 

45-3 
76-6 
91-5 

9'3 

47-8 
72-8 
93-0 

11-9 

45'3 
8z;o 
91-6 

14-3 

45'3 
80-6 

84-1 

//             ii 

i  '3       o-o 
3'5   +0-8 
6-4   +0-4 
8-3       o-o 
+  o"'o88 

57-5       o-o 
56-0  -j-o-8 

54'5   +i'5 
55-9       o-o 

—  O"-O2O 

55-2       o-o 

56-8     —0-7 

57-5       o-o 

+  0"'028 
l8'I       f-2'0 

20-5       o'o 

2I'O          O-O 

+  0"'OI2* 

29-7       o'o 

3''3   +o'5 
34-0   -0-4 
34-6       o'o 
+  o"-o64 

14-7       o-o 
14-0  +0-9 
14-6  +0-4 
15-1       o-o 
+o"-oo5 

41-6       o-o 

44-2  -0-9 
45-6  -0-5 

45-9       o-o 
+  o"-054 

60-9       o-o 

58-6  +0-3 

57-2  +0-3 

56-4       o-o 
-o"'054 

II  '2          O'O 
12-4    +0-3 

14-7    -o-i 
15-0       o-o 
+o"-048 

58-6       o-o 
59-5    -0-4 
59-3   +0-6 

59'9       °'° 
4-o"-oi9 

5 
4 

2 

3 

2 

4 

3 
5 

3 

5 

5 

2 

4 

5 

5 
3 

2 

3 

3 
3 
6 

5 

5 
4 
3 
4 

6 
6 

2 

4 

6 
3 

5 

6 

3 

2 

9 

ioh  49™ 

47°  H' 

Groombridge  1712 
ioh  51™ 
13°  58' 

Groombridge  1713 
ioh  51™ 

19°  35' 

Groombridge  1714 
ioh  51™ 

19°  25' 

Groombridge  1715 

Ioh  £0m 

48°    3' 

Groombridge  1716 
ioh  51™ 

37°  57' 

Groombridge  1717 

I0h   j2ni 

44°  >2' 
47  Ursae  Majoris.. 

,0h  jjm 

48°  58' 

Groombridge  1719 
ioh  54m 

25°  59' 
Bradley  1521. 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1702 
Radcliffe  

Greenwich  

Groombr.  1712 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.  170  3 
Radcliffe 

Kasan  

Greenwich  .... 

Groombr.  1713 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  17  1  4 
Radcliffe  

Greenwich  .... 

Groombr.  1  704 
Radcliffe  
Greenwich  .... 

Groombr.  1  70  5 
Radcliffe  
Bonn 

Greenwich  .... 

Groombr.  1715 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1706 
Radcliffe  ... 

Greenwich  .... 
Groombr.  1716 

ioh  5im 
11°  38' 

Groombridge  1707 
ioh  49m 

47°  57' 

Groombridge  1708 

I0h  jjm 

ii°  43' 

Groombridge  1  709 
ioh  49m 
3'°  54' 

Groombridge  1710 

,0h  jjm 

13°  56' 

Harvard  

Greenwich  

Groombr.  1  707 
Radcliffe  .. 

Greenwich 

Groombr.  1717 
Radcliffe  

Bonn 

Bonn  

Greenwich  

Groombr.  1  708 
Radcliffe 

Greenwich  

Groombr.  1718 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1709 
Radcliffe 

Greenwich  

Groombr.  1719 
Radcliffe  

Helsingsfors... 
Greenwich  

Groombr.  17  10 
Radcliffe 

Helsingsfors... 
Greenwich  — 

Groombr.  1720 
Radcliffe  

I0h  55m 
13°  57' 

Kasan  
Greenwich  

Kasan  

Greenwich  
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Star's  Name, 

ami  Approximate 

R.  A.  ;md  X.  P.  D. 

1 890x1. 


Groombridge  1721 


10" 

37' 


53" 
54 


Authority. 


Groombr.  1721 

Radcliffe 

Harvard.... 
Greenwich.. 


Groombridge  1722  Groombr.1722 


10" 
43° 


53" 
53' 


Radcliffe 

Bonn 
Greenwich . . 


Groombridge  1723  Groombr.1723 

ioh  54m  Radcliffe 

46°  29'  Bonn 

Greenwich.... 


Groombridge  1724  Groombr.1724 


46°  40' 


Radclifie  ....... 

Bonn 
Greenwich.. 


49  Ursa;  Majoris...  Groombr.1725 

ioh54m  Radcliffe 

50°  n'  Bonn 

Lund  

Greenwich 


48  Ursa?  Majoris/i  Groom br.  1726 


ion 
33° 


55" 
i' 


Radcliffe . 
Greenwich. 


Groombridge  1727  (Jroombr.i727 

ioh  56m  Radcliffe 

19°  22'  Greenwich.... 


Groombridge  1728  Groombr.1728 
10"  56m  Radcliffe  ... 

12°  57'  Kasin 

Greenwich.., 


50  Ursee  Majoris.a  Groombr.  1 729 
ioh56m  Radcliffe 


27    39 


Greenwich 


Groombridge  1730  Groombr.i73o 
ioh  57m  Radcliffe  ... 

45°    4'  Bonn  

Greenwich . . 


R.  A. 


Epoch 

of 

Obs. 
1800. 

+ 


d 


Adopted 
P.  M. 


16-3 
44-6 
71-3 
91-3 


113 
46-3 
73-8 
85-4 


II-2 

46-0 
74-2 
84-6 


I  I -2 

45-6 
76-2 
94-2 


10-3 

45'3 
82-2 

877 
92-3 


7-0 
45-6 
95'4 


'3'3 

46-7 
92-5 


13-9 

50-3 
8r8 

94'9 


7-2 
42-6 
94-6 


I  1'2 

45-8 
72-8 
93-2 


7-54  -oo 

•52  — -oi 

•45  +'04 

•47  -oo 

—  o'-ooog 

55-59  -oo 

•42  +'i8 

•49  +  '11 

•6 1  -oo 


7-18  -oo 

6-85  —-oi 

6-52  +-05 

6-46  -oo 
—  o'-oogS 

27-50  -oo 

'35  +'04 

-27  +-03 

•25  -oo 


41-06 
4077 
40-52 
40-58 

40-57 
—  o'-oo6o 

11-19  'o° 
11-65  —03 
12-16  -oo 


•oo 
4- -08 
+  -io 
+  •01 

•oo 


2-13       -oo 
•58   --39 

•31        -oo 


56-80       -oo 

56-79  +-II 

57-14  -''6 
57-01       -oo 

+  0''0026 


57-59       -oo 

57-02  --04 

56-13       -oo 
— o'-oi67 


26-92       -oo 
26-40  — -08 

25-81  +• 

25-52       -oo 
—  o'-o  1 7 1 


3 
3 

2 

3 

6 

3 

2 
10 


5 

23 
76 


N.  P.  D. 


Epoch 

of 

Obs. 

1800. 


30 

1 1 

So 


Adopted 
P.  H. 


16-3  27-7       o-o 

46-3  26-9  +0-9 

71-3    27-6    +0-2 

91-3  27-8       o-o 
+o"-ooi 


11-3 

47'3 
73-8 
847 


\  I '2 

47'3 

74'2 
84-6 


4-1  o-o 

3'3  + 

27  +0-5 

3-1  o-o 
—  o"-o  1 4 

30-4  o'o 

35'6  -0-5 

397  -i-o 

40-1  o-o 


II'2  41-3  O'O 
446  40-4  +1-1 
4I-3  +0-7 

42-3       o-o 

+  0"'OI2 

10-3 148-8       o-o 

47'9  47-9  +  '7 
82-2  51-6  —1-4 

877150-1   +0-3 
92-3  50-4       o-o 

+  0*'020 

9-3  43-6  o-o 
50-8  42-4  +0-1 
95-3  41-1  o-o 


13-3 
48-3 

92-0 


13-9 
48-3 

8 1 -8 
94'3 


8-7 
46-5 
94-2 


11-2 

477 
72-8 
93-2 


34-0 
35-0 
36-5 


13-6 

15-6 

19-6 


o-o 

+0-7 

o-o 


16 

57 


o-o  5 
o-o  4 
o-o  7 


17-4      o'o  6 

17-1    +0-2  5 

1  8-0  -0-7!  7 

17-3       o-o  7 
-o"-ooi 


3' 

38 
79 


27-6  o-o  4 

29-5  +ro  5 

32-5  -O-I  2 

33'9  °'°  3 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Groombridge  1731 

joh  j^m 

50"  26' 


Authority. 


Groombr.  1731 

Radcliffe 

Lund 

Greenwich.., 


Groombridge  1732  Groombr.  1732 


10 
5° 


h  58° 
32' 


5 1  UrsBB  Majoris . . 


10 
5' 


,h  58° 

9' 


Groombridge  1734 
ioh  59m 
45°    6' 


Groombridge  1735 

,,h      ,m 

1 1' 37' 


Groombridge  1736 
uh    o™ 
45°  17' 


Groombridge  1737 

,,h     ,m 

36°  35' 


Piazzi  X.  246.... 


35    '5 


Kadcliffe 

Lund 

Greenwich.., 


Groombr.  1 73  3 

Radcliffe 

Lund... 

Greenwich 


R.  A. 


Epoch 
of 

Obs. 
1800. 


Groombr.  1 7  34 

Radcliffe 

Bonn 


Greenwich. 


12-3 

44'5 
80-2 
88-3 


12-3 
44-6 

80-2 
89-6 


9-3 
46-2 
80-3 
82-0 


11-3 

47'5 
72-3 
92-6 


Groombr.1735  13-3 

Radcliffe 46-6 

Kasan 79  6 

Greenwich....  93-5 


Groombr.  17  36 

Radcliffe 46-3 

Bonn I  78-2 

Greenwich 89-9 


Groombr.  1737 

Radcliffe 

Harvard  

Greenwich.... 

Groombr.  1 738 

Radcliffe 

Helbingfors... 

Harvard  

Greenwich 


Groombridge  1739!  Groombr.  1739 

llh    2m  Radcliffe 

38°     i'  [Harvard 

Greenwich 


Piazzi  X.  247. 
n"    3» 

35°  '7' 


Groombr.  1 740 

Radcliffe 

Helsingfors  ... 

Harvard  

Greenwich.... 


457 

77'3 
94-2 

12-3 
46-1 

70-2 

75'3 
93-2 

11-3 

44'7 

94-2 
12-3 


£. 

§d    -B 

-3     |  H 


Adopted 
P.M. 


o 

•s 

0 


N.  R  I). 


Epoch 
of 

01.8. 
I800. 


-a  " 


•«     i 

«!! 


I 


Adopted 
P.M. 


'oo 


44-60 

•30  +-22 

•35  +'°6 

•38  -oo 


10-65  -oo 

•20  +-29 

•22  +'08 

•25  -oo 


24-84 
'54 

•31 

•37 


•oo 

+•07 

•oo 


3177  -oo 

'oi  —  -16 

31-84  +  -06 

31-95  -oo 

+  0"'OO22 

38-38       -oo 
38-60  +-18 

38-99     +  -2I 

39-35       -oo 

+  0"OI2I 

32-92       -oo 

'94     --05 
•82     +-04 

•85       -oo 
—  o'-ooog 

36-68       -oo 

36-45  --06 

36-26  —-15 
35-95       -oo 


34-49       -oo 

•36  +-06 

•38  --03 

•25  +  - 
•30       -oo 


55-63       -oo 

•45  +-II 
•46  +-04 

•44       -o 

—  O"-OO23 


22-07 


•oo 


45-3  22-06  --03 

21-85   +"'4 


70-2 
75-5 
93-7 


21-84  +-16 

21-98       -oo 

—  o'-ooi  i 


12-3 
50-1 
80-2 
88-8 


12-3 

47'3 
80-2 
89-6 


9'3 

4S'i 
80-3 

82-0 


"'3 
44-6 
72-3 
92-6 


4<>-8       o-o 

47-3  -o-i 

48-9  -1-3 
477  o' 

0"'012 

22-5  o-o 
20-3  +r6 
217  -0-3 

21-2          O'O 

—  o"-oi7 

59-2  o-o 

59-1  -0-3 

57-4  +0-9 

58-3  o-o 

—  O"-OI2 

18-8  o-o 
17-5  +1-5 
18-7  +0-4 
19-2  o'o 
+  o"-oo5 


O'O 

+!•* 

+1-9 

o-o 


13-3 

45'5  i°i 

79-6  0-6 

93-6  2-5 


1 1'3  26*2  o'o 

45-8  257  +07 

78-2  267  — o-i 

89-9  26-7  o-o 
j  +o"-oo6 

ii'9    i'i  o'o 

46-1    0-7  +0-3 

77-3    0-8  +0-1 

94-2     o'8  o-o 


12-3 
45-8 
70-2 

75'3 
92-2 

11-3 

47'2 
71-3 

937 

12-3 

47-0 
70-2 
75'5 
947 


8-8  o-o 

9-6  —o-i 

9-5  +0-6 

10-1  o-o 

10-4  o-o 

+  O"'O20 

30-3       o-o 

31-0  -0-5 

31-6  —0-9 

30-8       o-o 

+  o-"oo6 


51-5 
50-8 
50-1 

50-8 

50-9 


o-o 
+0-4 
+0-9 

+0'2 

o-o 


—  o"-oo7 


31 


[90] 


GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

*•* 

1|| 

02  •§ 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

X 

"So 
10 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

— 

~es  _; 

No.  of  Observations. 

Epoch 
of 
Ot.s. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

09 

Id 
|I 

*° 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

52  Urs.ne  Majorisi/> 
,,h     jm 

44°  54 
Piazzi  X.  254    .. 

Groombr.  1741 
Radcliffe  

7  '4 
487 
94-6 

10-3 
46-  , 
80-2 
68-5 

I2'3 
45  '4 
70-2 
77-1 
94-2 

46-9 

75'9 
90-6 

11-8 

47'5 
76-9 
91-0 

io-6 
44-8 
70-2 
68-3 

'3'3 

45'5 
70-5 
93-0 

io'9 
44-0 
747 
94'5 

11-3 

46-0 
69-8 
9''3 

10-9 
46'3 

747 
947 

s 
29-15 

28-94 
28-67 

29-43 

29^16 
28-91 
29-07 

—  os-o 

8-35 

8'34 
8-14 
7-96 
7-91 

31-31 

3077 
30-23 

30-23 

42-62 
42-28 
41-84 
41-61 

—  o"-o 

20-36 

•28 
•08 

•39 

+  0"'0 

4-08 
2-90 
2-36 
1-88 

15-86 

75 
'57 
'53 
—  o'-o 

34-66 
•60 
'52 
'49 

—  O8'0 

13-58 
•28 
•46 
'59 

+  OS'O( 

s 
•oo 
-  -01 

055 

•oo 

+••05 

4--09 
•oo 
062 

•oo 
-•16 

+  •04 

'00 

053 

00 

4-  -05 

-(-  *2O 

6 

12 
36 

5 
5 
3 
5 

6 
5 

2 

4 

1\ 

2 

6 
3 
3 

6 

4 
3 
4 

6 
4 

2 
2 

5 
4 
3 

7 

3 
3 
6 

5 

5 
3 

2 

3 

3 

6 
6 

lO'O 
46-6 
947 

10-3 
46-6 
80-2 
68-5 

12-3 

447 
70-2 

77-i 
94-8 

11-3 
46'3 

75'9 
90-6 

n-8 
46'! 
76-9 
91-0 

io-6 

45'i 
70-2 
68-3 

13-3 
45'3 
70-5 

93'i 

10-9 
473 
747 
94-6 

n'3 
46-0 
69-8 
9>'3 

10-9 

447 
747 
94'5 

14-2       o-o 

157  -0-3 

17-1       o-o 
44-9       o-o 

45-7  -0-3 

47'5    -i'S 
45-8       o-o 
+  o"-oi5 

2I'O          O'O 
19-3     +0-2 

17-8     +0-3 

17-3       o-o 
-o"-o45 

22'3          O'O 

29-0  +1-3 

37-8   -0-5 
40-8       o-o 

28";        o-o 

36-8     +0-2 

44-8   —o-i 

48  2          O'O 

29-0       o-o 

28-7     —I  'I 
28-5     —2'0 

26-6       o-o 
29-4       o-o 

28-8     +0'5 

27-5    +1-8 
29-2       o'o 
—  o"-oo3 

597       o-o 
59-9   +0-7 
6r6   —0-2 
62-0       o'o 

49-8       o-o 
48-5    +0-9 
49-2   —o-i 
48-8       o-o 
—  o"-oi3 

7-6       o-o 

II-O     —2-0 

10-9  —  o-6 

I  I  -2          O'O 

63 
9 

6 
3 

5 

5 
4 

2 

4 

7 

2 

6 
3 

7 

6 

5 
3 
4 

6 

5 

2 
2 

5 
4 
3 
«3 

3 
5 
6 

5 

5 
4 

2 

3 

3 
5 
6 

4 

Groombridge  1751 
,  jh    8m 

44°  20' 
Groombridge  1752 

,  ,h     gm 

43°  33' 
Groombridge  1753 

,,h     gm 

47°    3' 

Groombridge  1754 
I  ih    9m 

43°  32' 

Groombridge  1755 
uh    9m 
36°  37' 

Groombridge  1756 

j,h      gm 

46°  57' 
Piazzi  XI.  19  

jjh   ,0m 

39°  55' 
Groombridge  1758 

jjh   I0m 

47°    2' 
Groombridge  1759 

II1'  I0m 

47°  4°' 
Groombridge  1760 

jjh  j,m 

41°  27' 

Groombr.  1751 
Radcliffe 

14-2 
47'3 
73'8 
93'6 

14-3 

48'3 
77'3 

44'i 
72-9 
91-3 

14-2 
49-6 
76-9 
92-3 

10-6 
50-6 
74-2 
92'6 

i3'3 
48-1 

743 
93'4 

i3'i 

48-8 
95-1 

'3'3 
5r6 

78'3 
92-5 

1  1'3 
48-2 
69-8 
90-9 

11-3 
47-0 
74'  3 
94'9 

s              s 

58-99       -oo 

•98  --14 

•72    —  -oi 
•62       -oo 

26-97       -oo 

73   +  -I2 
•69   +-04 
'67       -oo 

30-74       -oo 

'67     —'02 

•51        -oo 

34-15       -oo 
•18    —  -oi 
•15    -J--03 
•19       -oo 
-|-os-ooo5 

42-75       -oo 
43-52   --04 
43-80   +-09 
44-23       'oo 
-f-o"-oi8o 

45-71        -oo 
45-43   --04 

45-24     -MO 

44-97       -oo 
30-65        -oo 

30-23  +-03 

2977       -oo 

26-82       -oo 
73   +'01 

79  -'" 
•64       -oo 

—  0S'OO23 

48-96       -oo 
•88   +-03 
•90   —  -oi 

•87       -oo 

—  08-OOII 

8-58       -oo 
•66   --13 

•60     —'12 

•45       -oo 

4 

3 

I 

2 

3 

2 
3 

2 

3 

2 

3 

4 
3 
3 
3 

6 
3 

7 
8 

2 

3 

2 

5 
6 

2 

5 

2 

3 
3 
3 

3 
4 

2 

3 

3 
3 
3 
3 

I4-2 

47  'o 
73-8 

'4'3 
47-1 

77'3 
92-3 

'3'3 
46-8 
72-9 

9»'S 

14-2 
47-1 
76-9 

9*'3 

10-6 

44'3 
74-2 
91-0 

45'3 
74'3 
92-6 

45'3 
94-6 

50-3 
78'3 
92-5 

n'3 
48-1 
69-8 
90-9 

n'3 
48-3 
74'3 
94'9 

"                        /' 

io'9       o-o 

I3-9    -0-2 

157   +0-3 
177       o-o 
+o"-o86 

27       o'o 

2-0    -fO'4 

1-8   +0-3 

2'0          O'O 

—  o"-oo9 
38-2       o'o 

36-9  +1-4 

39-2    —0-8 
38-5       o-o 
-j-  o"-oo4 

44-2       o-o 
45-2   -0-5 
45'3   -0-3 
45-1       o-o 
+  o"-oi  i 

48-4       o-o 
46^9   —o-i 

45  '4       °'° 
44-7       o-o 

3-1       o'o 
4-9   -1-9 
2-5  +0-5 
2-9       o-o 
-o"-oo3 

227       o-o 
24-8   —i  '4 
24-4       o-o 

•4  0""02  I 

45-0       o-o 
45'o  -0-2 
46-5   -1-9 

44*5  a    °'° 

26'5       o-o 
25*2  +  0-9 

25-7^     o-o 

—  o"'OIO 

43  'o       o'o 
44-2   -o-i 
45  'o       o-o 
457  „    o-o 

4 
4 

2 

3 

2 

5 

2 

3 

2 
\ 

3 

4 
5 
3 
3 

6 

4 

/ 

7 

2 

3 

2 

4 

6 
3 
5 

2 

3 
3 

3 

3 
5 

2 

3 

3 
3 
3 
3 

Greenwich  

Groombr.  1742 
Radcliffe  

Greenwich  

Groombr.  1752 
Radcliffe  

,,11     31,, 

46°  i  r 

Piazzi  X.  257  
ii1'    5'" 

35°  '5' 

Groombridge  1744 
1  11'    5m 
46°  34' 

Groombridge  1745 
ii1'     5m 
46°  33' 

Groombridge  1746 
uh    6m 
34°  30' 

Groombridge  1747 

,jh      gm 

Piazzi  XI.  7  

Bonn  
Greenwich.  .  .  . 

Groombr.  1  743 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1753 
Radcliffe  

Helsingfors  .  .  . 
Harvard  

Bonn 

Greenwich  .  .  . 

Groombr.  1  744 
Radcliffe  

Greenwich  

Groombr.  1754 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1  745 
Radcliffe  

•oo 

136 

•oo 

—  •12 

-•05 

•oo 

128 

•oo 

+-•31 

•oo 
005 

•oo 
-(-•28 

f  13 

•oo 
276 

•oo 
—  •02 
4-  '04 
•oo 
040 

•oo 
—  •02 

•oo 

Oil 

—  -20 

+-•19 

f  -08 

•oo 

326* 

Greenwich  .... 

Groombr.  175  5 
Radcliffe 

Bonn  

Harvard 

Greenwich  

Groombr.  1  746 
Radcliffe  

Greenwich  .... 

Groombr.  1756 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.  1  747 
Radcliffe  

Bonn  

Greenwich  

Groombr.1757 
Radcliffe 

Kasan  

Greenwich  

Groombr.  1758 
Radcliffe  . 

Greenwich  .... 

Groombr.  1  748 
Radcliffe  

36°  32' 
Groombridge  1749 

,,h      jm 

48°  18' 
Piazzi  XI   8  

Harvard  

Bonn  .. 

Greenwich  

Groombr.  1  749 
Radcliffe  

Greenwich  .  ,  . 

Groombr.  1  7  59 
Radcliffe 

Bonn  

Bonn 

Greenwich  — 

Groombr.  1750 
Radcliffe  

Greenwich  

Groombr.  1760 
Radcliffe 

%  i  ih    8m 

36°  27' 

Harvard  

Bonn  ... 

Greenwich  

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A.                                N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

1). 

Epocl 
of 
Obs. 
1800. 

+ 

V     ",^ 

5 

1° 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epocb 
of 
Obs. 
1800. 

"f-o  o 

IF 
•j 

liesidnals 
0-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

z 

Is 

No.  of  Observation!. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  1761 

,,h    ,jm 

33°  '2' 
Groombridge  1762 

I  Ih    I2m 

27°  13' 
Piazzi  XI.  27    

Groombr.  1761 
RadcliSe  

{ 

11-9 
45'8 

70-5 
94-6 

10-8 
457 
!75'4 
95'2 

'.2'3 

46-5 
90-6 

8-3 
47-8 
872 
79  '9 

>3'3 
45'3 
71-6 
84-8 

11-3 

44'9 
74-8 
93-8 

"'3 

46-0 

73'3 
9''3 

12-3 

48-2 
74-6 
90-9 

12-3 

477 
69-8 
89-9 

12-3 

44'3 
76-9 
91-9 

8                     S 

Il'39          '03 
•36     —'09 

•25    —  '0$ 
•07       -oo 

3277       -0° 
•67   -'17 

'49     -'21 

•13       -oo 

23-39       -0° 

'55    +'°4 
•90  --17 
•83       -oo 

8-70       -oo 
•39  4'o6 
•18   4-02 
'24       'oo 

9  '2  5       'oo 

8'95   +'55 
976  —  '06 
9'8o       'oo 

4778       -oo 
47-30  --16 
46-48   4-09 
46-20       -oo 

6-33       -oo 

•32  +''8 
•63       -oo 
7  3       'oo 

34'45       'oo 
•57  +'02 
•6  1    4-07 
74       -oo 

37  '66       -oo 
•54  4-n 
•68   —-03 
•64       'oo 
—  O"'O003 

46*83       'oo 
•69  4-o. 
•64   —-08 
•49       'oo 

5 
4 

I 

4 
3 
3 
5 

5 

4 

2 

3 

6 
8 

4 
3 

6 
3 
3 
7 

4 
5 
4 
6 

4 
3 

2 

6 

5 
9 
3 
3 

4 
4 

2 

3 
3 

2 

3 
3 

•  11-9 

70-5 
94'5 

10-8 
44-5 
75'4 
95-2 

437 
90-6 

8'3 
45'3 
87-2 
79-9 

I3-3 

45-9 
71-6 

84-6 

11-3 

43'5 
74-8 

92-8 

I  I  '2 

45-8 

73'3 
91-4 

12-3 

45'3 
74-6 
90-9 

12-3 
48-3 
69-8 
89-9 

12-3 
46-8 

91-9 

I4';9       o'-'o 

'3'6  +''5 
14-8   +0-4 
15-3^    o-o 

4'2          O'O 

3-1    +0-2 

1-7       0-0 
—  o"-o3o 

53-2       o-o 

53'4  +0'3 
55-6  -1-5 

54-4       o-o 
+  o*-oi5 

33-8       o-o 
37'3   -0-9 
40-3   —0-8 
39-0      o-o 

42-0      o'o 
42-3   4-0-6 
44-0  -0-5 

43'9       o'o 
4o  -027 

52-4       o-o 

55'3  +0-4 
59'i   —  0-2 

607         O'O 

4°"'  '  02 

54-5      o-o 
51-8  40-9 
50-5  41-0 

50-7         O'O 

-o"x>47 

497       o-o 
50-3   41-3 
52-2   41-2 
54-3^    o-o 

59-2       o-o 

57-8  4'-3 
607  -17 
58-9       o-o 

53-9       o-o 

54-4  -0-5 

53-7   40-2 
53-9       o-o 
o"'ooo 

5 
4 
4 
7 

4 
4 
3 

5 

5 
4 

2 

3 

6 
6 
4 
3 

6 

5 
3 

7 

4 
4 

6 

3 
4 

2 

5 

5 
4 
3 
3 

4 

5 

2 

3 

3 
4 
3 
3 

Piazzi  XI.  43  

Groombr.  1771 
Radcliffe 

44-6 

M'3 

45  '9 

697 
887 

9'3 

43'3 
73-0 
87-3 

"'3 
49'3 
80-3 
88-9 

12-3 

47'7 
69-8 
91-8 

8-3 

457 
70-2 
84-5 

45'3 
69-8 
91-6 

7  '9 
46-9 
94-2 

'3'3 

47-8 

937 

'4'3 

44-1 
71-2 
947 

s              s 

18-93       -oo 
•99   --06 

'94          '00 

4  os-ooo  i 

43-10       -oo 
4274  4-07 
42-62   —  "oi 
42-45       -oo 

47-62       'oo 
•52     •  -oo 
•45       -oo 
•42       -oo 

57'ii       -oo 
56-88   4-04 

5671       -oo 

3272       -oo 
•35   4-16 

'3'    +-°7 
•25       -oo 

45-29       -oo 
45-01    4-01 
44  '93   -'08 
4475       -oo 

9-22       'oo 
•16  4-06 
•30  --07 
•23       'oo 
4o"-oooi 

'579       '°° 
16-13  +-'9 
16-94       -oo 
4o«-oi33 

22-67       'oo 
22-04  +'3' 
21-92       'oo 

23-02       -oo 
22-60  —  'oi1 

22'2g     —  '09 
21-85          '°° 

4 
3 
'4 

5 

5 

2 

3 

6 
4 
3 
3 

5 

7  ; 

2    j 

3 

3 

4 

2 

5 

3 
7 

2 

8 

5 

3 

2 

3 

5 
6 

3 
4 

5 

3 
3 

2 

5 

10-3 

46-7 
94'3 

11-3 

47'' 
697 
887 

9'3 
45'' 

73'° 
87-3 

48-1 
80-3 
88-9 

ii-3 

46-1 
69-8 
947 

8'3 
457 
70-2 
84-4 

12-3 
44-8 
69-8 
91-6 

43'8 
95-2 

13-3 

47'5 
92-5 

14-3 

45'5 
71-2 

94'4 

0-3       o'c 

4-9         O'C 

3-0       o-c 
-o"'039 

1  8  -4       o-o 
16-4  41-8 

l8'2     —  O'2 

17-9      o'o 
—  o"-oo6 

49-8       o-o 
48-3   4-1-8 
497   +o'8 
507       o'o 

4o"'OI2 

42-I     —2'0 
38'9     417 

39-9  41-1 

4I'I          O'O 

4-o"-oi2* 
70-0       0-0 

65-2-  —  O'l 

6  1  -2  40-4 

58-0         O'O 

-o"-i46 

517       o-o 
49-5   40-4 
48-5   40-2 
48-0       o-o 
-o"-o49 

45-0      o-o 

467  -1-3 

46-2   -0-4 
46*1       o'o 
4°"'OI4 

31-1       o'o 

277    +i'8 
27-4       o-o 

—  0*'042 

17-1       o'o 

15-8  40-3 

14-6       0-0 

8-9       o-o 
9-0  4°'' 
8  -4  40-8 
9-3       o-o 

4 
5 
'9 

5 
5 

2 

3 

6 
7 
3 
3 

4 
5 

2 

3 
6 

2 

3 

6 

7 

2 
IO 

4 
4 

2 

3 

6 

4 
5 

3 
5 

7 

3 

5 

2 

5 

*  1  h    i  Am 

25°   4' 

Groombridge  1772 

,  ,h  ,6m 

49°  '3' 
56  Ursae  Majoris  .. 

,,h    ,6-n 

45°  54' 
Groombridge  177^ 

,|h  ,ym 

52°    9' 

Groombridge  1775 
i  ih  19™ 
46°  45' 

Piazzi  XI.  59 

Helsingfors... 
Greenwich  

Groombr.  1  762 
Radcliffe  

Greenwich  .... 

Groombr.  1  77  2 
Radcliffe  .  . 

Bonn  

Holsingfors  .  .  . 
Greenwich  

Groombr.  1763 
Radcliffe  

Greenwich.... 

Groombr.  1773 
Radcliffe...  . 

,,h   ,2m 

47°    4' 

5  5  Ursce  Majoris  .. 
1  1  h  1  3m 
5'°  '*' 

Piazzi  X.I    34    . 

Bonn  

Bonn.  .  .  . 

Greenwich  

Groombr.  1764 
Radcliffe  

Greenwich  ... 

Groombr.  1774 
Kadcliffe  

Lund  

Lund  ...  . 

Greenwich  

Groombr.  1765 
Radcliffe  

Greenwich  .... 

Groombr.  1775  , 
Radcliffe  . 

i  i  h  14™ 

22*   17' 

Groombridge  1766 
1  1  h  14™ 

37°  37' 

Groombridge  1767 

,  ,h   ,  jm 

30°    54' 

Groombridge  1768 

,  ,h  j  jm 

48°  57' 

Groombridge  1769 
,,ii  ,  jiu 

49°    6' 
Groombridge  1770 

,,h  ,jm 

44°    3' 

Christiania  ... 
Greenwich.... 

Groombr.  1766 
Radcliffe  

Bonn  

Greenwich  

Groombr.  1776 
Radcliffe... 

,,h  jgm 

33'  32' 
Groombridge  1777 

IIh  20m 

46°  39' 
Groombridge  1778 

Ilh  22m 

8'zi' 

Groombridge  1779 

l,h  2Iin 

'9°  36' 

Groombridge  1780 

I  Ih  2Im 

32°  49' 

Harvard  

Helsingfors  ... 
Greenwich.... 

Groombr.  1  777 
Radcliffe  ' 

Greenwich  

Groombr.  1  767 
Radcliffe  

Helsingfors.... 
Greenwich  

Groombr.1768 
Radcliffe  

Bonn  ' 

Greenwich  .... 

Groombr.  1  77  8 
Radcliffe  ...1 

Bonn  

Greenwich  

Groombr.  1  769 
Radcliffe  

Greenwich  

Groombr.  1  779 
Radcliffe  

Bonn  
Greenwich  .... 

Groombr.  1770 
Radcliffe  
Bonn  

Greenwich  

Groombr.  1  7  80 
Radcliffe  

Helsingfors... 
Greenwich  

Greenwich  .... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Epoch 
of 
Obs. 
1800. 

+ 

"8^ 

osP*  0 

IS«  o 
Mff 

l|" 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

0,8,  .5 
•23=2    30 

1  JQ  !  i  J, 

o  -    .  :  ).  O  • 

a^aj  « 

SB] 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  11. 

Adopted 
P.  M. 

}»oonibridge  1781 

IIh  2Im 

51°  27' 
Groombridge  1782 

1  Ih   24m 

8°  1  6' 
Piazzi  XI.  74  

Groombr.i78i 
Radcliffe  i 

10-3 
46-6 
80-3 
91-9 

7'Si 
43-8 
96-, 

i  ''3 

45'4 
74'3 
817 

12-3 
47-6 
76-5 
91-6 

l»'l 

45-0 

74-6 
91-3 

93 
47-0 
76-2 
86-9 
87-3 

14-3 

45'3 
71-2 

957 

13-3 
46-8 
74-2 
95-1 

12-3 
48-3 
77'3 
gro 

7-6 
447 
93'9 

s            s 
50-23       -oo 
50-20   —  -18 
49-79    +-04 
49-76       'oo 
—  o'-oo58 

9-04       -oo 
6-94    --29 
3-23       -oo 
—  os-o654 

48-64       -oo 
48-19   —  -12 
47-50  +-06 
47-43       -oo 

—  O"'OI72 

53-30       -oo 

53-03  +-II 

53-06   —-06 
52-93       -oo 
—  o'-oo47 

1-25       -oo 
•26  +-03 
•31    +-03 
•36       -oo 
+  o"-ooi4 

9-01       -oo 
8-86   +-04 
8-67   +-16 
8-69   +-u 
8-80       -oo 

—  O*'OO27 

3473       '0° 
34-46   --03 
34-24  --08 
33-91       -oo 

—  08-OIOI 

5-12       -oo 

•17  --03 

•13     +-02 

•i  6       -oo 
-f-o"-ooo5 

4-83       -oc 

•40     +'2  1 

•49  -  06 

•34       'oc 
—  os-oo62 

52-87       -oc 

•52  +-03 

•13       -oc 
—  o'-oo86 

4 
3 
3 
3 

5 

5 
5 

6 

5 

2 

6 

5 
4 
3 
3 

2 

3 
3 
3 

6 
4 

2 
10 

3 

5 
4 

2 

5 

5 

2 

3 

5 

3 

2 

2 

4 

3 
6 

45 

10-3 
49-0 
80-3 
91-9 

7'3 
46'3 
96-1 

H'J 

43'8 

74'3 
80-1 

12-3 

477 
76-5 
91-6 

"'3 
47-5 
74-6 
91-3 

9'3 

44'9 
76-2 

86-9 

87-3 

I4-3 
46-3 
71-2 
95'7 

i3'3 

48-3 

73'6 
94'9 

12-3 

46-0 

77'3 
92-2 

7-5 
147-6 

93'i 

i 

*/            a 
6'5       o-o 
9-9   +0-1 
11-5   +i-5 
14-1       o-o 
+o"-093 

5-8       o-o 
3-8   +0-5 
i'9      o-o 
-o"-o44 

43  -o      o-c 
34-8       o-o 
27-8   -0-5 
25-8       o-o 

-0"'25I 

53-2       o-o 

55-1  +07 

57-2   +0-6 
58-8       o-o 
+o"'°7' 

5-9   -2-3 

I'5     +  T2 
3'2     —  I'l 

1-7       o-o 

—  O"'024* 

28-4       o-o 
28-2   —0-3 

27-5   +0'1 
28-0   —0-8 
27-2       o-o 
—  o"'oi5 

18-5       o-o 
17-5    +1-3 
18-1    +0-9 
19-3       o-o 
+  o"-oio 

44-9       o-c 
47-5    -0-6 

48-1     +0-2 

49-6       o-c 
+o"-o58 

56-4       o-c 
55-5   +  o-S 
56-9   -0-7 
56-1       o-c 
—  o"-oo4 

41-0       o-c 
41-5    +0-4 
42-9       o-c 

+  O""O22 

5 
3 
3 
3 

8 

5 
5 

6 
4 

2 
12 

5 
5 
3 
3 

2 

4 
3 
3 

6 
3 

2 
10 

3 

5 
3 

2 

5 

5 
i     5 
3 
S 

i     3 
3 

2 

3 

>     7 
.     6 

'  65 

Grrooni  bridge  1791 
uh  24™ 
3^°  38' 

Groombridge  1792 
I  lh  24™ 
42°  44' 

58  Ursse  Majoris.. 

IIh   24m 

46°  13' 
Groombridge  1794 

IIh  24m 

4  5°  49' 

Groombridge  1795 
lih  24™ 
48'    6' 

Groombridge  1796 
iih  24"° 
41°  27' 

Groombridge  1797 

IIh  26m 

28°  18' 

Groombridge  1798 
nh  25m 

47°  57' 

Groombridge  1795 

llh  28m 

37'25- 
Groombridge  1800 

,,h  29m 

34°  36' 

Groombr.  1791 
Radcliffe  ... 

H'3 
49-8 
71-2 
95'5 

H'3 

46-9 
81-3 
93-6 

9'3 
50-9 
84-7 

10-3 

47'9 
76-2 
95-2 

"'3 
48-3 
69-3 
92-9 

'3'3 

47  "o 
74'9 
93'3 

n'3 

44'5 
73-8 

74'3 

11-3 

45  '9 
69-8 

90-6 

12-3 
44-0 
73'4 
94'9 

n-3 

43'° 

707 
857 

s             s 
32-67        -oo 
•83    --08 

•gl     —  M2 

•84       -oo 

+  0S'002I 

24-47       -oo 

'57     --09 

•88   --39 
•49       -oo 
+  os'ooo3 

34-*3       -oo 
•15       -oo 
•06       -oo 

—  08'0023 

35-30       -oo 

34-28     +'02 

33-53   +'°3 
33-06       -oo 
—  os-0264 

52-19       -oo 
•39    -I-  -06 

•60    —'02 

•74       -oo 
+  os-oo67 

56-34       -oo 
55-28   +-24 
54-67   +-16 
54-38       -oo 
—  o'-O245 

6-75       -oo 
•88   --13 

•78   --04 
•74       -oo 

—  O8lOOO2 

59-00       'oo 

58-57     +-24 
58-75     --07 

58-57       -oo 
—  o"-oo54 

42-62       -oo 

•59  --06 

'47     --02 

•40       -oo 

—  Os"0025 

ri8       -oo 
•io  +'09 

•12     +-07 
•20          'CO 

-)-o8-ooo3 

5 

2 
2 

5 

5 
3 
4 
3 

6 

7 
3 

S 

2 
2 

3 

4 

2 
I 

3i 

6 

3 
3 
3 

6 

5 

2 

8 

4 
3 

2 

3 

4 
3 

2 

6 

6 

5 

2 

9 

'4'3 

45'9 
71-2 

95'5 

'4'3 
46-6 
80-5 
93-6 

9'3 
50-5 

85-4 

10-3 
50-0 
76-2 
95-2 

11-3 

S»'3 

^9'3 
90-6 

'3-3 
49-8 

74'9 
93'3 

11-3 

44'4 
73'8 

74'5 

11-3 

46-7 
69-8 
90-6 

i2'3 
48-5 

73'4 
94'5 

ii'j 

43'3 

707 

85-5 

54-6        o'o 
517   +''6 

50-3  +1-9 

51-2       o-o 

—  0"'042 

15-7       o-o 
15-4  -0-9 
14-3   -0-9 

I  2  '8          O'O 

-o"-o37 

28-8       o-o 
26^0   —  0-4 

22'8          O'O 

-o"-o79 

.   8'2          O'O 

4'9  +°'5 
3-0  +0-4 

2'O          O'O 

-o"-o73 

8-6       o-o 
8-5    +2-9 

I2'0     +O'5 

14-0       o'o 
+  o"'o68 

38-4       o-o 
41-2   —o-i 

437  -0'9 
44-  1       o-o 

+  o"-o7i 

24-4       o-o 
26-9   +o-i 
28-8   +0-6 
29-5       o'o 
+  o"-o8i 

29-6       o'o 
26-4  —  o'l 
25-5    -1-4 

22'I           O'O 

—  o"-og4 

27-1           O'O 
2/-0     —0-2 
28-3     -17 
26-4          O'O 

—  o"-oo9 

25-7       o-o 
25-1    +0-4 
1257   -0-4 
25-2       o-o 
—  o"-oo7 

5 
3 

2 

5 

3 
4 
3 

5 

8 

5 

5 
4 

2 

3 

4 

4 

i 

3 

6 

4 
3 

3 

6 
6 

2 

9 

+ 

7 

2 

3 

4 

4 

2 

6 

6 

4 

2 

7 

Lund  

Helsingfors... 
Greenwich.... 

Groombr.  1792 
Radcliffe  

Greenwich  — 

Groombr.  1782 
Radcliff  e  

Bonn  

Greenwich  .... 

Groombr.  1783 
Railcliffe 

Greenwich  

Groombr.  1  793 
Radcliffe  

,  ,h  22m 

27°  37' 
Groombridge  1784 

,,h  22m 

4°°  35' 

Groombridge  1785 
,,h  2jm 

48°  13' 

57  Ursse  Majoris.. 
i  ih  23™ 

5°°    3' 

Sroombriilge  1787 
iih  23™ 
32°  39' 

Groombridge  1788 
nh  24™ 
35°     i' 

Groombridge  1789 
iih  24™ 
46°  43' 

HHlsingfors... 
Green  wicli  .... 

Groombr.  1784 
Radcliffe 

Greenwich  

Groombr.  1794 
Radcliffe  

Greenwich  

Groombr.  1785 
Radcliffe 

Greenwich  

Groombr.  1  79  5 
Radcliffe  

Bonn  .. 

Bonn  

Greenwich.... 

Groombr.  1786 
Radcliffe 

Greenwich  

Groombr.  1796 
Radcliffe  

Bonn  

Lund  

Greenwich  

Groombr.  1797 
Radcliffe  

Greenwich.... 

Groombr.  1787 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1  798 
Radcliffe  
Bonn  
Greenwich  

Groombr.  1799 
Radcliffe  .. 

Kelsingfors  ... 
Greenwich  

Groombr.  1  788 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  1789 
Radeliffe 

Harvard  

Bonn  

Greenwich  

Groombr.  1800 
Radcliffe  

Greenwich.... 

Groombr.  1790 
Radcliffe  

llh  24m 

20°    3' 

Helsingfors  .  .  . 
Greenwich 

Greenwich.... 

GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 
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Star's  Name, 
and  Approximate 
R,  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Stir's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epocl 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.I).  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.JW. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 

p.k 

Groombridge  1  80  1 

|,h    2g»> 

25°    4' 
2  Draconis... 

Groombr.  1801 
Rudcliffe 

!'4'3 
46-0 
71-9 
78-6 
94-2 

10-3 

43'9 
71-6 

80-1 

'33 

44-8 
79-6 

93'9 

10-3 

45'4 

74-8 

75'5 

152 

46-0 
75-0 
100-3 

137 

447 
80-0 

95'5 
12-3 

*£3 

76-3 
92-2 

'4'3 
48-3 
71-6 
787 
95-1 

I4-3 
45'3 
71-6 
787 
92-6 

9'3 
49-3 

72-3 
84-2 

.1                      S 

15-95       -oo 
16-37   --3I 
16-27  —  '°8 
16-25   ~'°4 
16-28       -oo 
+  o'-oo44 

34-18       -oo 
3473   +'i7 
35'33  +'<>3 
35-50       -oo 
+  o"-oi65 

47-24       -oo 
•16  +-13 
•26  +  -08 
•36       -oo 
+  o'-ooi5 

14-59       '0° 
•98   --23 
•98   —  -08 
-91       -oo 

+  o*-oo5o 

5-64       -oo 
•62   -f'og 
•81    --03 
•83       -oo 

+  0'-OO22 

29-96       -oo 

29'33   +'«4 
28-94   —  -02 
28-67       '°° 
-o"-oi58 

56-15       -oo 
56-07   —-07 
55-91    --05 
5578       -oo 
—  o'-oo46 

10-86       -oo 
11-23   --24 
1  1-06   +'03 
11-19   —  '°9 
1  1  -i  6       -oo 
+o'-oo37 

37-85       -oo 
37-90  +-07 
38-12   —-05 
38-00  +'io 
38-15       -oo 
+  os-oo38 

29-95       -oo 
29-38   +-05 

29-12     +-O2 

28-99       -oo 
—  o'-oizS 

3 
3 
5 

6 

4 

7 

6 

5 

4 

2 

5 

9 
5 

2 

6 

3 

3 
3 
4 

7 
4 
3 

7 

6 
3 
3 

5 

4 
4 
3 
3 
5 

S 

3 
3 
3 
5 

7 
9 
3 
4 

«4'3 

45'3 
71-9 
78-6 
94'3 

10-3 

45-6 
71-6 
80-2 

13-3 

44'3 
79-6 

94'3 

10-3 

47'3 
74-8 

75'5 

15-2 

44'9 
75-0 

100-3 

137 

447 
80-0 
95-2 

12-3 
45-8 
76-3 
91-1 

14-3 

477 
71-6 
787 
95-0 

'4'3 

48-5 
71-6 
787 
92-1 

9'3 

45'9 
72-3 

842 

j 

277       o:o 
17-0  +ro 

30-0  -17 
27-3  +1-1 

28-5       o-o 
+  o"-oio 

44-1       o-o 

48-6  +0-6 

52-5  -0-5 

52-9      o-o 
+o"'i  10 

47-1       o-o 

45-0  +1-4 

45  -9  -0-4 
45-2       o-o 
—  o"-O23 

44-8         O'O 

44-1    -0-3 
40-4  +  2-4 
42-8       o-o 

—  O"'O32 

2-9  +  1-4 
7-5  -I-I 
9-0  -0-5 

10-3       o-o 
+o"-o7i* 

46-7       o-o 

45-8    +0-2 

44-9  +I-I 

44-9       o-o 

—  0"'022 

17-6       o-o 
19-0  +o'i 

2O'I     —0'4 
2O'O         O'O 
+  0"'02I 

53-4      o-o 

Si'4  +i'3 
51-6  +07 
51-0  +1-1 
51-8       o-o 

—  0"'020 

39-5       o-o 

38-1  +0-9 

38-9       o-o 

39'"    ~°'5 
38-5       o-o 

—  O""OI2 

50-3       o-o 
51-1       o-o 

S*'5   -°'9 
51-9       o-o 

+  0"'02I 

3 
4 

5 
3 
6 

7 
7 
3 

12 

5 
4 

2 

7 

9 
6 

2 

6 

2 

3 
3 

4 

7 
3 

k 

6 
4 
3 
5 

4 
5 

3 
3 

5 

5 

5 
3 

3 
5 

7 
5 
3 
3 

60  Ursae  Majoris.. 

,    ,1:    J2m 

4*°  33' 
Groombridge  1812 

l|h  j2m 

44°  1  6' 
Groombridge  1813 

j,h  jjm 

44°  H' 

Groombridge  1814 
i  ii>  34'"' 
26°  59' 

Groombridge  1815 
nh  34m 
47°  "' 

Groombridge  1816 
Hh  34m 
31'  25' 

Groombridge  1817 

,,b  jjm 

28°  32' 
Groombridge  1  8  1  8 

,jh  j^m 

5*57' 
3  Draconis 

Groombr.  1  8  1  1 
Radcliffe 

10-3 
46-0 
73'8 
74'4 

14-1 

46-5 

79'5 
93'4 

14-1 

46-8 
78-3 
953 

>4'4 

47-1 
78-2 
94-0 

15'3 
46-8 
69-8 
91-4 

11-3 

47-5 
73'2 
93-6 

I4-3 
49'3 

74'3 
94-2 

8-4 
487 
93'9 

9'3 
43'3 
92-5 

'P 
46-3 

74-2 
94-0 

8                   8 

39-47       -oo 

•38  --07 
•14  +-04 

•18       -oo 
—  o'-oo45 

4 

61-72       -oo 

59-93  --06 
58-11  --13 

57-20       -oo 
—  oi-o57o 

56-49       -oo 
•55   +-oi 

'49  +''4 
•66       -oo 

+  0"OO2I 

15-23       -oo 
15-01    —-26 

«4'33   ~'°4 
14-05       -oo 
—  o'-oi48 

13-72       -oo 
72       -oo 

•70    +-02 

•72       -oo 
o"-oooo 

26-46       -oo 
26-29  +'°6 

2  5  '97  +'*9 
26-20       -oo 

—  O8'OO32 

3-80       -oo 

•35   +''6 
•29       -oo 
•13       -oo 

—  o"-oo84 

17-52       -oo 
17-46  —-28 
16-78       -oo 
—  o'-oo87 

20-89       '°° 
•36  +-17 
•oo       -oo 
—  o'-oio7 

44-93       -0° 
•58   +-18 
•51    +-io 
•50       -oo 
—  o"-oo54 

6 

5 

2 

4 

5 
3 
5 
10 

5 

2 
2 

9 

4 
4 
3 
6 

5 

2 
2 

4i 

6 

4 

2 

6 

5 
3 

2 

6 

3 
4 

5 

4 

s* 

4 
S 

2 

3 

10-3 

45-8 
73-8 
74'4 

14-1 

47-8 
81-5 
93-0 

14-1 
46-6 

78-3 
94-2 

14-4 
46-3 
78-2 
94-0 

'5'3 

45  '° 
69-8 

90-5 

11-3 

457 
73-2 
93-2 

14-3 

45-0 

74'3 
94-2 

8-4 

45'3 
917 

9'3 
44-1 
91-9 

I3-3 
43-6 
74-2 
94-0 

„"           " 
1  8-0       o-o 

19-5   -0-4 
iro  —  o-; 
20-7       o-o 
+o-"o6i 

60-0       o-o 
59-1   +0-3 

S9'4  -o'5 
58-8       o-o 
—  o"-oi5 

1-5       o-o 
2-5   -1-1 
3-8   -2-5 
1-3       o-o 

—  O"'OO2 

12-9      o-o 

|2'6    +I'O 

347  -0-3 
34-8       o-o 

+  0"'024 

5  2  4       o-o 
507  +1-5 
52-2   —  o-i 

[2-O         O'O 

—  o"-oo5 

16-5       o-o 
14-5   +1-0 
14-3   +0-5 
14*2       o-o 

—  O"'O28 

49-4       o-o 

47'9  +  «'5 
48-8   +0-5 
49-3       o-o 
—  o"-ooi 

26-2   +6-1 
31-5       o-o 
30-5       0-0 

-0*'022* 

507       o-o 
48-2  +0-6 
46-2       o'o 
-o"-o54 

57-3       o-o 
58-1       o-o 

57-8     +1-2 

59-6       0-0 

+  O"'029 

6 

4 

2 

4 

5 
4 
5 
9 

5 
4 

2 

5 

4 
4 

3 
8 

5 
3 

2 

3 

6 

7 

2 

6 

5 
3 

2 

6 

2 

4 

4 

6 
6 
'3 

4 
3 

2 

3 

Christiania  
Helsingfors... 
Greenwich  

Groombr.  1802 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  1812 
Radcliffe 

i  ih  29™ 

20°       3' 

Groombridge  1803 
ii1'  30'" 
11-47' 

Groombridge  1  804 

,,h  j,m 

27°  II' 

Groombridge  1805 
i  ih  3im 
47°  21' 

Groombridge  1806 

,,h  j,m 

26"  40' 
Groombridge  1807 

,  ,h  j,m 

38°  46' 
Groombridge  1808 

,,h   j2m 
25°    12' 

Groombridge  1809 
i  ih  32™ 

25°      2' 

59  Ursa  Majoris... 

,,b  j2m 

45°  45' 

Bonn  

Christiania.... 
Greenwich  .... 

Groombr.  1803 
Radcliffe  

Greenwich.... 

Groombr.  1813 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1  8  14 
Radcliffe  

Greenwich  

Groombr.  1  804 
Radcliffe  .  .. 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1815 
Radcliffe 

Helsingfors  ... 
Greenwich  

Groombr.  1  805 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.  1806 
Radcliffe  

Greenwich.... 

Groombr.i8i6 
Radcliffe 

Helsingfors.... 
Greenwich  .... 

Groombr.  1  807 
Radcliffe  

Helsingfors  ... 
Greenwich.... 

Groombr.  1817 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.  1  808 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.iSiS 
Radcliffe  

Christiania.... 
Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1809 
Kadcliffe  

Greenwich.... 

Groombr.  1  8  19 
Radcliffe  .  .. 

Christiania  
Helsingfors  .  .  . 
Greenwich  

Groombr.  1  8  1  o 
Radcliffe  

,,h  jgin 
22°  38' 

Groombridge  1820 
iih  36m 

45°  35' 

Greenwich.... 

Groombr.  1820 
Radcliffe 

Bonn  

Greenwich  

Greenwich.... 
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.Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

K.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

<-*"' 

1*6 

lH* 

8  P.* 

tu   o 
03  T3 
•«1 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•B-a! 

a-.   ««> 

ltd 
aHe*' 
fc 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0 

No.  of  Observations. 

Adopted 
P.M. 

Adop 
P.  1 

ted 
f. 

Adopted 
P.  M. 

Adopted 
P.M. 

Piazzi  XL  146... 
i  ih  37™ 
47°  39' 

Groombridge  1822 
iih  39m 
41-42' 

63  Ursse  Majorisx 
i  ih  40™ 
41°  36' 

Groombridge  1824 
iih  4im 
24°  59' 

Groombridge  1825 
uh  4im 
33°  45' 

Groombridge  1826 
nh  4im 

27°  59' 

Groombridge  1827 
uh  44m 
35°    8' 

Groombridge  1828 
iih  45m 
20°  33' 

Groombridge  1829 
nh  45m 
42°  19' 

Groombridge  1830 
iih  46™ 
51°  21' 

Groombr.i82i 
Eadcliff'e  

10-3 
44-8 
69-8 
91-0 

14-4 
45-8 
80-5 
81-5 

7'3 
47-1 

94  '4 

1  1  '3 

47'9 
71-6 
78-6 
87-7 

11-3 

45-2 
70-2 
8S-5 

12-3 
437 
75'3 
92-6 

11-3 
45-8 
70-7 
78-3 
93'i 

>3'3 
50-1 
71-6 
91-4 

12-3 
497 
737 
94-6 

"'3 
51-1 

90-0 
94'3 

s             s 
47-70       -oo 

•70  +-03 
•65  +-II 

78       -oo 
+  o"-ooio 

50-89  +-15 
49-32  --08 
47-37  --II 

47-2  1        -oo 
—  o=-o57i* 

15-59       -°° 
15-11    —-08 
14-40       -oo 
—  o"-oi37 

4-28       -oo 

•69    —'22 

•61   —  "02 

•64     —  -O2 

•67       -oo 
+  O8loo5i 

2-31       -oo 

'OS     +  -2O 

•26  —  -02 

•22           "OO 
—  O"'OOI2 

1  1  -77       -oo 

•84     -M7 

•51   -f-o6 
•51       -oo 

—  O"-0032 

23-79       -oo 
24-02   —-08 
24-08   —  -02 

24-21     —  -12 

24-15       -oo 
+  oB-oo44 

23-96       -oo 

72  --07 

•46       -oo 
•30       -oo 
—  o"-oo85 

27-11       'oo 

•30  --15 
.30  --13 

•  1  9       -oo 

+  O8'OOIO 

1  1  -47       -oo 

25-01     +-02 

38-34  --05 

39-76       -oo 

+0-3409 

5 
4 

2 

3 

2 

4 
5 
4 

4 
7 
16 

4 
3 
3 
4 
6 

6 

5 

2 

5 

6 

4 

2 

8 

5 

2 

2 
2 

6 

5 
4 

6 

2 

3 
4 
3 

5 
3' 
8 

20 

10-3 

45'9 
69-8 

gi'O 
14-4 

43'3 
80-5 
81-5 

10-4 
42-5 
94-0 

11-3 

45'i 
71-6 
78-6 
87-6 

ii'3 
42-6 
70-2 
85-5 

12-3 
46-0 

75'3 
92-9 

11-3 

43'6 
707 
78-3 
94'3 

I3-3 
43'3 
71-6 
91-1 

12-3 

45-6 

737 
94-6 

"'3 
51-0 
90-0 
94'3 

60-0       o-o 

59-9  +0-5 

61-7   —  I-I 

60-8       o-o 
-|-  c"'oio 

27-5       o-o 
357   +0-2 
45-6  +1-3 
47-1       o-o 

+  0"'292 

39-5       o-o 
39-5   -0-6 
38-0       o-o 
—  o"-oi8 

467       o-o 
44'3   +''8 

44-4     +  1-2 

43'9  +  I-5 
45-2       o-o 

—  O"'O2O 

33-9       o-o 

33-1     +1-2 

35'4  -°'7 
34-9       o-o 

+  O"'OI2 

7-9       o-o 
8-0  +0-5 
8-6  +0-5 
9-5       o-o 

+  0"'02O 

I2'3          O'O 
II'3     +0'5 

10-5   +0-8 
ii  -9  —0-6 

II'O          O'O 

—  o"-oi6 

8'2         O'O 

10-7   —  n 

I  I'O    +O'I 
I  2'  I           O-O 

+  o"-o5o 

52-5          O'O 

52-6  —  0-6 
50-5   +1-1 
51-4      o-o 

—  o"-oi3 

58-1     o-o 
286-8+0-3 
5117+0-1 
536-7     o-o 

+5-766 

5 
5 

2 

3 

2 

4 
S 
4 

5i 
6 

'4 

4 
S 
3 
4 
S 

6 
4 

2 

5 
6 

Q 

1  1 

5 

I 

2 

6 

5 
4 
3 
9 

2 

3 
4 

3 

5 
3* 

8 

20 

64  Ursae  Majorisy 
uh  48™ 
35°  4'' 

Groombridge  1832 
iih  48™ 
48°  28' 

65  Ursse  Majoris.. 
nh  49™ 
42°  54' 

Bradley  1610  

j,h  ^m 

42°  55' 

66  Ursse  Majoris... 
iih  5om 

32°  47' 
Groombridge  1836 

jjh  jQm 

48°  44' 

Groombridge  1837 
uh  50™ 
47°  22' 

Groombridge  1838 

j  jh  jjm 

27°  5°' 
Groombridge  1839 

j  jh  jjm 

49°    '' 
Groombridge  1  840 

jjh  jjm 

49°    5' 

Groombr.  1  83  1 
Radcliffe 

7'1 
41-9 
94-6 

11-3 

45'4 
69-8 

88-0 

9'3 
48-4 
76-8 
87-3 

9'3 
48-3 

76-5 
87-3 

10-3 

437 
71-2 
68-3 

12-4 

43'9 
69-8 

90-8 

I3-3 

45-8 
69-8 
88-0 

I2'3 
42'3 
797 
93'3 

11-3 
44-8 
69-8 
94'5 

11-3 

47-0 
69-9 
917 

8                   S 

1-62       -oo 

2-O2     +'O2 

2-69        oo 

+  0"'OI22 

7-88        -oo 

8-04     —-19 
7-67     +'H 

779       -oo 

—  O"'OOI2 

22'24          '00 
•49     --14 
•29     +-I4 

•46       -oo 

+  08'0028 

27-88       -oo 
28-14  —  M5 
28-10   —  -02 

28'I  I           'CO 
+  O6'OO29 

13-48       -oo 
•38   +-18 
•46  +  -16 
•62       -oo 

+  O''0024 

22-03       -oo 
21-84  +  '°8 
21-74  +'°9 
21-76       -oo 
—  os-oo34 

41-87       -oo 
•8  1    —-06 

•58   +  -08 
•61        -oo 
—  os-oo35 

8-83       -oo 

•79     -MO 

'54     --02 

•47       -oo 
—  os-oo44 

13-29       -oo 

13-09  +-07 
12-91  +-15 

12-96       -oo 
—  o"-oo4O 

26-27       -oo 

25-98    +-I2 

25-96  +-03 

25-89       -oo 
—  o"-oo47 

j 

10 

26 
99 

5 
4 

2 

3 

6 

5 
4 
3 

6 
4 
4 
3 

6 
4 

2 
2 

3 

3 

2 

6 

6 

2 

3 

6 

3 
4 
»J 

3 
4 

2 

4 

7 
3 

2 

7 

,1-6 

43'9 
94-6 

1  1-3 

42-3 
69-8 
88-0 

9'3 
44'3 
76-8 

87-3 

9'3 
44-0 
76-5 
87-3 

10-3 

42-8 
71-2 
68-3 

12-4 

43'6 
698 
90-8 

13-3 
43-0 
69-8 
88-0 

12-3 
43'i 

797 
93'5 

ii'S 

45'3 
69-8 
96-9 

11-3 

43-0 
69-9 
88-0 

it            a 
38-0       o-o 

37-5     +0-2 

36-9       o-o 
—  o"-o  1  3 

19-6       o-o 
21-7   -0-4 
21-3   +17 
24-1       o-o 
+  o"-o59 

40-1       o-o 
41-4  -0-6 
40-0  +1-4 
41-7       o-c 

+  O"'02I 

5-4       o-o 
6-6   —0-5 
5-8   +0-9 
7-0       o-o 

+  O"'O2I 

22-O          O-O 
21'0    —  O'l 
2I"5     -I-4 
2O'2          O'O 

—  o"'03i 

2I'I           O'O 
19-6    +I'7 

20-7   +  O'8 
21-7       o-o 
4-o"'oo8 

27-4       o-o 
26-5   +0-8 

27'2          O'O 

27-1       o-o 
—  o"-oo4 

ii'8       o-o 
127       o-o 
13-5   +0-3 
14-2       o'o 
+  o"-o30 

53-9       o-o 
54'5   -0-3 

54-4    +0-2 

55-0       o-o 
+o"-oi3 

56-1       o-o 

54-8  +0-9 

55-9  -0-6 
55-1       o-o 

—  O"'OI2 

el 

98 

5 
3 

2 

3 

6 

5 
4 
3 

6 
6 

4 
3 

6 
6 

2 

2 

3 
3 

2 

6 

6 
3 

3 

6 
4 

4 

IO 

3 
4 

2 

3 

8 
3 

2 

3 

Bonn  

Green  wicli.  ... 

Groombr.  1832 
Radcliffe 

Greenwich  .... 

• 

Groombr.i822 
Radcliffe 

Bonn 

Bonn  

Greenwich  — 

Groombr.  1833 
Radcliffe 

Greenwich  .... 

Groombr.  1823 
Radcliffe  

Greenwich  

Groombr.  1  8  24 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1834 
Radcliffe  . 

Christiania.... 
Helsingfors  ... 
Greenwich  

Groombr.  1825 
Radcliffe  

Bonn... 

Greenwich  

Groombr.  1835 
Radcliffe 

H  elsingf  ors  .  .  . 
Greenwich  .... 

Groombr.  1  8  26 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1  836 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1  8  27 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  1837 
Radcliffe  

Helsiugfors  .  .  . 
Harvard  

Bonn  

Greenwich.... 

Groombr.  1838 
Radcliffe  . 

Greenwich  .... 

Groombr.  1  8  28 
Radcliffe 

Christiania.... 
Greenwich  .... 

Groombr.  1829 
Radcliffe  

Helsingfors  .  .  . 
Greenwich.  ... 

Groombr.  1  8  39 
Radcliffe  

Bonn  

Bonn  

Greenwich  .... 

Groombr.  1  8  30 
Radcliffe 

Greenwich.  .  .  . 

Groombr.  1  840 
Radcliffe  

Lund 

Bonn  

Greenwich  

Greenwich  — 
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Star's  Name, 
and  Approximate 
(     R.  A.  ami  X.  P.  D. 
1890-0. 

Authority. 

Groombr.  1841 
Radcliffe 

K.  A.                                N.  P. 

R. 

Star's  Name, 
ivmi  Approximate 
R.  A.  and  N.  P.  P. 
1890*0. 

Authority. 

R.  A. 

N.  P. 

P. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—O. 

No.  ot  Observations. 

+??4" 

Seconds  of 
Adopted 
N.  P.  P.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  P.  1890-0. 

Residuals 
C—O. 

No.  ol  Observations. 

Adopted 
P.  M. 

Adop 
P.I 

ted 
I. 

Adopted 
P.  M. 

Adoi 
P.I 

ted 

1    Groombridge  1841 

j  jh  j,m 

49°    2' 

I  ii-D  iiubridge  I  84.2 
1  11'  52'" 
8'  45' 

Uroombridge  1843 
n"  52- 

27°  55' 

Groombridge  1844 

Is-  T 

Groombridge  1845 
n1'  54m 
8°  31' 

Groombridge  1846 
,,h  55m 

19°    9' 

67  Ursae  Majoris  .. 
ii1'  56™ 
46°  20' 

Groombridge  1848 
6°    o' 

Groombridge  1849 
i  ih  58m 
27°  59' 

(  iroombridge  1850 
J3°458' 

11-3 

46-0 
69-8 
90  8 

7-3 
477 
937 

12-3 
43  3 
75'3 
93'9 

12-3 
44'3 
75'3 
93'4 

7-8 

44'4 
91-9 

10-4 

47-0 
88-2 

9'3 

437 

77'9 
84-3 

8-4 

43'9 
95'3 

12-3 

45'3 
74'3 
92-7 

77 
50-2 
93-6 

s               .s 

36-31        -oo 
35-65   +-io 

35-05       -oo 
13-84       -oo 

13-04  --29 

1  1  -49       -oo 
—  0-0272 

36-11       -oo 

'33     -'02 
•69     --I9 

•6  1       "oo 

+  o"-oo6i 

34-27       -oo 
34-12   --07 

33'95   -'" 
3371       -oo 

3475       -oo 
3470  +-42 

33-31          -00 

—  0-0171 

11-55       '°° 
•27   +-16 
•30       -oo 
—0-0032 

34-19       -oo 
32-88   +-25 
31-99   +-07 
31-88       -oo 

43-02       -oo 

44-11  --56 

44-30       -oo 

4-0-0147 

21-59       °°° 
75   --°3 

•96     —  -12 

•91       -oo 
16-38       -oo 

15-05     -70 
12-29          '°° 

—  o'"O476 

6 
5 

2 

6 

2 

6 

6 

4 

2 

9 

4 
4 

2 

5 

4 
5 
5 

6 
3 

7 

6 
4 
3 

4 

4 
3 
5 

3 
3 

2 

6 

5 

7 

11-3 

43'3 
69-8 
90-2 

7'3 
44'3 
•37 

12-3 
45'3 
75'3 
927 

12-3 
44  '3 
75'3 
92-9 

8-0 
43-8 
91-8 

10-4 
44-0 
88-3 

9'3 
42-9 

77'9 
84-6 

8-4 
44'3 
95'3 

12-3 
45-8 

74'3 
91-9 

7-6 

47-9 
91-6 

26^-5       o-o 

28-0    +  O'2 

29*8   —  0*1 
30-8       o-o 

15-0       o-o 

137  +17 

15-9       O-Q 
+o"-oio 

23-3       o-o 
22-5   +0-5 
21-8  +1-0 
22-7       o-o 

8-9       o-o 

9'4    +  O-2 

9-9   +0-1 
10-3       o-o 
+o"-oi7 

57'8       o-o 
58-6  +0-1 
59-8       o-o 

1-1          O'O 

1-9   —  ro 
07       o-o 

45  -4      o-o 
41-8   +ro 

39'3   +°7 
39-4      o-o 

21-5       o-o 
20-9  +0-4 

2I'O         O-O 

—  o""oo6 

4-5       o-o 

37   +°'i 
3-2  -o-i 
2-7       o-o 

—  o"'O23 

2O'I           0-0 
15-8     +0-2 

1  1  -4      o-o 
—  o"-  1  04 

6 

4 

2 

4 

2 

4 
6 

6 

5 

2 

7 

4 
4 

2 

5 

7 

4 
18 

6 

3 
8 

6 
5 

6 

6 
3 

5 

3 
4 

2 

4 

7 
16 
20 

Groombridge  1851 
1  2°  If 

Groombridge  1852 
,,h  59m 

12°  28' 

Groombridge  1853 

I2h     Om 

26°  27' 
Groombridge  1854 

I2h      3m 

5°°  45' 
Groouabridge  1855 

I2h      4m 

49°    7' 

Groombridge  1856 
I2h    5™ 
50°  15' 

68  Ursae  Majoris.. 

12h      6m 

32°  19' 
Groombridge  1858 

I2h      6m 

7-40' 
Bradley  1634 

Groombr.  1  85  1 
Radcliffe  

47-8 
74-8 

'3'4 
45'3 
91-4 

10-3 

437 
80-0 
92-6 

10-9 
45-8 
80-2 
88-4 

u'3 
44-1 
69-8 
91-6 

45'9 
84-0 

927 

9'3 
45-8 
71-3 
74'4 

7'3 
46-2 
95-6 

8-3 
46-3 
947 

8-4 
50-8 
94'4 

s            . 
33-72       -oo 

32-18  +-40 
31-53  +-16 
31-05       -oo 

3573       -oo 
37-14  +-03 
39-26       "oo 

+0-0453 

6-82       -oo 

•59   -'04 
•02   +-24 
•  1  6       -oo 
—  o»-oo8o 

53-81       -oo 

73       '00 
•59  +-06 
•62       -oo 

—  O1-OO25 

8'26       -oo 
7-40  --05 

6'60    +'02 

6-oi       -oo 
—  0-0280 

36-39       -oo 

•15  +-13 

•io  +-05 

•  1  2          'OO 

1572      -oo 
•68   +-06 
76  +-oi 
•77       -oo 
+o"-ooo8 

2-86       -oo 
•99   --19 
•72       -oo 
—  o'-oo  1  6 

177       -oo 
2-57   --56 
2-32       -oo 

20-66       -oo 
21-49  ~-63 
21-04       '°° 

4 

6 

5 

2 

4 
7 

S 
4 

6 

6 

4 

2 

3 

4 
3 

2 

3 

4 

3 
3 
3 

6 

5 

2 

6 

5 

4 
8 

6 

5 
'4 

S 

12 

7i 

>3'3 
44'9 

75'3 
94H 

13-3 
43-8 
90-4 

10-3 

43'5 
80-0 
91-6 

10-9 

46-7 
80-2 
88-4 

11-3 

45'9 
69-8 

91-6 

11-3 

45'3 
84-0 
927 

9'3 

71-3 
74'4 

7-3 
457 
95-8 

8-3 
497 
93'3 

8-4 
47'3 
947 

1  7"  I        0-0 
19-2   +0-1 
217   -0-3 

22'8          O  O 

38-3       o-o 

41-3  -07 

44-0      o-o 

2-7       o-o 
4'5   +°'5 

7'5    -0-2 

8'i       o-o 
+o"-o66 

iro       o-o 
11-4  -0-9 
13-8  -0-7 
15-0       o-o 
+  o"-o64 

58-3       o-o 

6O'3     —  O"2 
62-I     —O-7 

62-5       o-o 

33-9       o-o 
31-6  +06 
30-9  -0-7 

29-8       o-o 
—  o"-Q5o 

60-3       o-o 
58-9  +0-6 

59'4  ~°7 

587^    o-o 

427       o-o 
41-7  +0-6 
41-6       o-o 

—  0"'OI2 

22-6          O'O 
22-6     —O-7 
2I-I           0-0 

—  o"-oi8 

77       o-o 
8-8   -1-5 
6-8       o-o 
—  o"'oio 

4 

i 

5 

6 
4 

10 

5 
5 
4 
9 

6 

5 

2 

3 

4 
5 

2 

3 

4 
4 

3 
3 

6 

5 

2 

6 

6 
6 

7 

6 

10 

26 

6 

5 
7 

Bonn  

ICasan  .  . 

Greenwich.... 

Groombr.  1  842 
Kadcliffe  .... 

Greenwich  .... 

Groombr.  1  8  52 
Radcliffe 

Greenwich  .... 

Groombr.  1843 
Radcliffe  

Greenwich  

Groombr.  1853 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1844 
Kadcliffe  
Helsingfore  .  .  . 
Greenwich  .... 

Groombr.  1845 
Radcliffe 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1  8  54 
Radcliffe  

Luud  

Greenwich.... 

Groombr.  185  5 
Kadcliffe  
Bonn  

Greenwich  .... 

Groombr.  1  846 
Radclitl'e  

Greenwich  .... 

Groombr.  1  8  56 
Radcliffe  ... 

Greenwich  

Groombr.  1  847 
Radcliffe  .. 

Lund  

Greenwich.... 

Groombr.  1  8  57 
Radcliffe 

Bonn 

Greenwich  

Groombr.  1  848 
Radoliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.  1  85  8 
Radcliffe  
Greenwich.... 

Groombr.  1  8  59 
Radcliffe  

Greenwich  .... 

Groombr.  1  849 
Uadcliffe  

Helsingfore  .  .  . 
Greenwich  .... 

Groombr.  1850 
Radcliffe  
<  Greenwich... 

,2h     jm 

11°  46' 

Groombridge  1860 

I2h      8m 

5°  53' 

Greenwich  

Groombr.  1  860 
Radcliffe.... 

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

0 

*•«» 

if" 
& 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 

of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adop 
P.] 

Sri 
. 

Adopted 
P.M. 

i  Canum  Venaticum. 

Groombr.  1  86  1 
Radcliffe  .... 

9'3 

76-2 

75'3 

7-1 
45-6 

93'9 

10-3 
47'4 
93'5 

8-3 

43'3 
87-3 

90-1 

14-3 

46-3 
78-7 
94-1 

12-3 

44  '9 
80-3 

947 

IO'O 

48-4 
75-1 
93-2 

9'3 
42-7 

75'3 
89-5 

47'3 

747 

s            s 
6-26       -oo 

•24  --07 

•22     --I3 

•09          'CO 
—  O"'OO26 

57-53       -oo 
58-22   —-09 
58-87       -oo 

54-23       -oo 
54-00  —-03 
53-63       -oo 

36-68       -oo 
•56  +  -18 

•8  1       -oo 

31-24      -oo 

31-30    --20 

30-93       -oo 

26-56       -oo 

25'34  —  'M 
24-03   —  "20 
23-18       -oo 

45-34       -oo 

45-08  +-07 
44-98  --03 

44-86       -oo 
53-96       -oo 

54-19  --49 

53-54     --02 

5  3  '39       '°° 
—  o"'oo6<) 

23-82       -oc 
•55   +-16 
•71    --09 
•57       -oc 

31-67       'oc 
•51    +-oi 
-42   —  -02 
"3  i       *oc 

6 
5 
4 
3 

9 

5 
37 

5 
4 
7 

5 
4 
3 

5 
4 
5 

3 
4 

6 

5 
3 

2 

3 

9 
4 

25 
8 

6 
6 

2 

5 

5 

4 

2 

4 

9'3 
44-8 
76-2 
75'3 

10-7 
42*0 
93'9 

10-3 

44-8 
92-4 

8-3 
42-7 
87-3 

43-6 
89-6 

4'J 

46-3 

78-7 
94-0 

12-3 
44-8 
80-3 

947 

10-8 
51-0 

93-0 

42-8 

75'3 
88-8 

11-3 

46-3 

747 
93-6 

u 

O'O 

fro 

f  IM 

O'O 

002 

o-o 
fo-3 

O'O 

007 

O'O 

-0-4 

O'O 

017 

O'O 

+  0-6 

O'O 
02O 

o-o 

—  2-O 

O'O 

038 

O'O 

-°M 

o-o 

•073 

O'O 
+  2'1 

O'O 

•028 

o-o 
—  I-I 
—  o-i 

O'O 
•QO2 

O'O 

-0-9 

•oo 

•015 

O'C 

o-c 

O'C 

•040 

6 
6 
4 
3 

62 
6 

39 

5 
4 
9 

6 

5 
3 

5 
3 

5 

3 
4 

6 

5 
4 

2 

3 

12 

9 

25 
14 

6 
4 

2 

5 

4 
3 

2 

4 

Bradley  1656  

Groombr.i87i 
Radcliffe  
Greenwich  

Groombr.  1872 
Radcliffe  

7'3 
497 
91-9 

12-7 

477 
77-0 

947 

13-2 
47-0 
78-7 
95'5 

12-3 
48-0 
87-7 
92-7 

10-3 

477 
71-8 
82-6 

'3'3 

49-8 

74-8 

94'9 

13-0 
43'9 

94'9 

14-4 
52-0 
71-8 
96-2 

8-0 
50-8 
96'3 

12-8 

48-4 
75'3 
94'3 

s 
1  1-62 

25'34 
38-92 

11-57 
10-93 
10-98 
10-80 

2I'6l 

•76 

J, 

35'62 
•65 

•5i 

'55g 

30-66 

•55 
•83 

96 

20-49 
19-14 
18-19 

17-24 

4876 

4875 
49-10 
49-04 

55-66 

•97 
•62 

•6  1 

8-98 
10-17 
10-23 

6-92 
•32 

•15 
•18 

-oa- 

s 
•oo 
-•04 
•oo 

•oo 

+•32 

—  •oi 

•oo 
>°94 

•oo 
-•'3 

•oo 
3005 

•oo 

-•06 
+  •04 

"OO 

3009 

•oo 

+•26 

+•09 

•oo 
3042 

•oo 

3398 

•oo 

+•11 

-•'3 

•oo 

3°34 
+  •27 

-•19 

+  •08 
•oo 

•oo 

—58 

•oc 

+•28 

+  •21 

•oc 
0091 

5 
39 

5 

3 
3 
3 

5 

8 
3 
3 
5 

4 
3 

5 
3 

6 
4 

2 

5 

2 
2 
2 

5 

6 

3 

2 

7 

2 

3 

2 

5 

6 
8 

5 

i       2 
2 
2 

5 

7'3 
48-7 
91-9 

127 
48-3 
77-0 
94'5 

13-2 
45-0 
78-7 
95-6 

12-3 

877 
92-7 

10-3 

4^3 
71-8 
82-9 

13-3 

74-8 
94'9 

.3-0 
46-1 

75'3 
94'5 

14-4 
52-0 
71-8 
96-1 

8-2 
44-0 
93-3 

12-8 

44-8 

75'3 
94-0 

9-3       o'-'o 
9-1    +0-7 
10-3       o-o 

+  o"'OI2 

45-5       o-o 
45-5   +o-i 
46-1    —0-4 
457       °'o 

+  o"'OO2 

9-3       o-o 

7-6  +0-9 

8-6   -1-2 
6-9      o-o 

57-5       o-o 
56-0  +I-I 
56-7       o-o 
56-7       o-o 
—  o"'oio 

1  8-6       o'o 

21-2     —  O'8 
22-4     -0-3 

22-7       o-o 

45-4       o-o 
52-8   +1-0 
61-3   —  o'l 
66-3       o-o 

53-8       o-o 

54-6  -0-9 

53-5   +0-1 
53-5       o-o 

2  I  -4          O'O 
23-4     -1-2 

24-0  -1-5 

22-9       o'o 
-I-  o"-o  1  8 

56-5       o-o 
57-9   -1-6 
56-0       o-o 
—  o"-oo6 

j  4-0       o'o 

5-9  -1-3 

5'2     —  O'2 

5-3       o-c 

+o"-oi6 

7 
8 

5 

3 

4 

3 
5 

8 

3 
3 
5 

4 

3 
5 
3 

6 

4 

2 

7 

2 

4 

2 

5 

6 

5 

2 

6 

2 

3 

2 

5 

6 
3 
9 

2 
2 
2 
5 

35°  57' 
69  Ursae  Majoris  S 

I2h     9™ 
32°  21' 

Sroombridge  1  86; 

,2h     gm 

19°  1  1' 

2  Canum  Venaticum 

I2h  I0m 

48°  43' 
Groombridge  1865 

,2h  ,0m 

1  6°  50' 
Groombridge  1866 

I2h  I  Im 

25°  45' 

Groombridge  1867 
I2h  14™ 
51°  29' 

Bradlev  1650  

10-3  - 

I2h,3m 

2°  57' 

Groombridge  1872 

,2h  ,^m 

28°   4' 

Groombridge  1873 
I2h  15™ 
25°  43' 

Groombridge  1874 
51°  21' 

70  Ursse  Majoris... 
I2h  15™ 

Groombridge  1876 

I2h    l6m 

27°  37' 
Groombridge  1877 

I2h   ,6m 

27°  47' 
Groombridge  1878 

I2h    l6m 

31°  1  8' 
Groombridge  1879 

I2h  l6m 

6°    o' 

Groombridge  i88c 
I2h  17™ 

27°  55' 

Greenwich.... 

Groombr.  1  862 
Radcliffe  

11-4 

+  o" 

22-6 
22'0    • 
22-O 

—  o"- 

I3-8 
14-9 

«S'». 

36-4 
36-6 

38-0 

8-1 

irj 

I  1-0 

447 
40-9 
40-4 

—  o" 
14-9 

I2'0 

11-8 
12-6 

—  o" 

43-5 

44'5 
43'4 
43'3 

—  o 

20-9 
19-0 
20-9 

197 

—  o" 

Si'S 
49-1 

49'3 
48-5 
-o" 

Helsingsfors  .. 
Greenwich  — 

Groombr.  1  87  3 
Radclitfe  
Helsingsfors  .. 
Greenwich  

Groombr.  1  87  4 
Radcliffe  ... 

Greenwich  .... 

Groombr.  1  86  3 
Radcliffe 

Greenwich.... 

Groombr.  1  8  64 
Radclitfe  

Lund  

Greenwich  — 

Groombr.  1  86  5 
Radcliffe  

Greenwich  — 

Groombr.  1  87  5 
Radcliffe  
Helsingfors.... 
Greenwich  .... 

Groombr.  1  87  6 
Radcliffe  

Greenwich  

Groombr.  1  866 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  1  867 
Radcliffe  

Helsingsfors... 
Greenwich  .... 

Groombr.  1  877 
Radcliffe  .... 

Helsingsfors... 
Greenwich  

Groombr.  1  878 
Radcliffe  

Greenwich  

Groombr.  1868 
Radcliffe 

14°  13' 

3  Canum  Venaticum 

I2h   14™ 

40°   24' 

Groombridge  i87C 
I2h  14™ 
45°  46' 

K  ;  is;  1  1  1 

Helsingsfors  .. 
Greenwich  .... 

Groombr.  1  879 

Greenwich  ... 

Groombr.  1  869 
Radcliffe  

Bonn  

Greenwich  

Groombr.  18  80 
Radcliffe  

Greenwich... 

Groombr.  1  870 
Radcliffe  
Bonn  

Helsingsfors... 
Greenwich 

Greenwich  ... 
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Stir's  Name, 
and  Approximate 
1   K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

u. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P 

D. 

Epoch 

Obs. 
1800. 

si  j^ 

D    C*  "" 

5 

Kesiiluals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Sficomls  of 
Adopted 
N.P.  D.  1890-0. 

• 

1°' 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

| 

Jo 

No.  of  Observations. 

Epoch 
of 

Obs. 

1800. 

Seconds  of 
Adopted 
N.P.  D.I  890-0. 

00 

Io 
•S  1 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Ji4  Canum  Wnaticum.. 
I2h    I  8"' 

46-  50' 

Groom  brid^i-  1882 

I2h   ]8m 

48°  40' 

5  Canum  Vcnatioum.. 
I2h    l8m 

37°  49' 
Bradley  1  672 

G  room  br.  1881 
Radcliffe  

9'3 
43'3 
747 
92-0 

>3'4 

>4'i 

^88-3 

11-8 
46-2 

73'4 
92-1 

7-4 
48-3 
92-9 

11-3 

457 
69-8 
92-3 

45-8 
787 
93'9 

96 

46-3 

77-1 
92-1 

11-3 

44'3 
78-2 

93'i 

8-3 
47-6 
100  5 

8-4 
48-5 
:83'6 

8                   S 

22-98       -oo 

•70      —'03 
'47      -'08 

•23       'oo 
—  os'Oog  i 

27-84       -oo 
28-05   —-17 
28-06   —'14 
27-95       -oo 

40-85       -oo 
•66  +-18 
•72   +-I2 
•84       -oo 

—  OB'OOOI 

22-69+4-36 
25-47-1-13 

21-37     o-oo 
12-94       -oo 

•70     +  'J2 

•8  1    —'09 
•63       -oo 

1  1  -04       -oo 
•17    —  -io 

•07     +-02 
'10          'CO 

4779       '0° 
•71   --oi 

•44  +'i8 
•58       -oo 

—  O"-0025 

58-69       -oo 
•49  +-06 
•25   +-17 
•36       -oo 

8-99       -oo 
9-68   --54 
9-37       -oo 

26  37       -oo 
26-06   +-04 
25-87       -oo 
—  o'-oo66 

6 

4 
3 
4 

4 
3 

2 

3 

6 

5 

2 

6 

288 

3 
3 

2 

4 

2 
2 
2 

5 

7 
5 
3 
5 

4 
3 
3 
7 

6 
5 

5 

5 
1  1 

3 

9'3 

457 
747 
92-0 

'3'4 

46-0 
69-3 

88-8 

n-8 

447 

73'4 
90  8 

7'3 
44'3 
92-9 

45-0 
69-8 
92-3 

11-3 

43'3 

78-7 

93'9 

9-5 

43-6 

77-1 
92-0 

ii'3 
43-6 
78-2 

8-3 
50-3 
100-5 

8-4 
45-6 
83-6 

54-6       o-o 
51-9   +17 
52-8       oo 
52-2       o'o 
—  o"'O2g 

i6'8       o'o 

>5'5   +07 
14-1   +1-6 

15-3       o-o 

—  0"'020 

44-0       o-o 
42-2   +ro 
41-3   +1-2 
42-1       o-o 

30-6       o-o 
28-0  +0-3 
25-1       o-o 
-o"-o64 

27-4       o-o 

25-1     4  2'2 

26-3   +1-0 
27-2       o-o 

52-3       o-o 
51-1    +o"8 
51-3       o-o 
51-2       o  o 
—  o"-oi3 

43-0       o'o 
42-5   +1-1 

44-3     -0-2 

44'3       o-o 
+o  -016 

17-0      o-o 
15-8   +0-8 

l6'2     —0-2 

15-9       0-0 

13-2       o'o 
13-2       o-o 
13-2       o-o 
o"-ooo 

13-1       o'o 
14-4  -o-i 
15-4       o-o 

6 
3 
3 

+ 

4 
3 

2 

2 

6 

5 

6 

6 
67 
254 

3 
3 

2 

4 

2 

3 

2 

5 

6 
5 
3 
5 

6 

4 
3 

7 

6 

4 

5 

6 
3 

72  Ursic  Majoris.. 
34°  '3' 

Groombridge  1892 

I2h  20m 

5°  57' 
Groombridge  1893 

I2h  21m 

17°  27' 
Groombridge  1894 

I2h  22m 
48'      2' 

73  Ursae  Majoris... 

I2h  22m 

33°  4°' 

Groombridge  1896 
I2h  24™ 
37°  48' 

Groombridge  1897 
I2h  24™ 
22°  29' 

7  Canum  Venaticftm.. 
I2h  24™ 

37°  5'' 

74  Ursie  Majoris... 
i*h  24™ 
3°°  59' 

7  5  Ursae  Majoris... 
I2h  24™ 
30°  37' 

Groombr.  1  89  1 
Radcliffe 

10-4 

45'9 
7''3 
76-0 

7-8 
46-2 
100-8 

'3'3 
457 
90-1 

12-4 
46-4 

747 
84-4 

9'4 
47-0 

72-3 
85-3 

12-0 

447 
73'4 
91-9 

47-8 
74-0 

93'4 

n-S 
44-6 

74'4 
93-2 

9'9 

45-8 
89-2 

10-4 

46-2 
73-8 
94-7 

8                   S 
I6-59            '00 

•66   —-05 
•60  +-03 
•64       -oo 
+  o'-ooo8 

24-30       -oo 

25-13   -48 
25-10       -oo 

40-69       -oo 

39-|5   +'34 
37-85       -oo 

9-70      '-oo 

•48  +-09 

•55    --io 
•41       -oo 

21-39       '°° 
•27   --04 
•24   --13 

•05       -oo 

36-05       -oo 

•17     —'02 

•17   +-08 
•32       -oo 

25-73       -oo 
•50  +-16 
•47   +-16 
•60       -oo 
—  oi-ooi6 

52-97       -oo 
5208   —-06 

51-18          'CO 

50-64       -oo 
—  o»-02S6 

49-84       -oo 

•43   +'°7 
•09       -oo 

54-81        -oo 

55-03  --03 

55-26    -Ml 

55-27       -oo 
+  o"-oo55 

6 
4 

2 

3 

4 
5 
5 

5 
3 
6 

5 
4 
3 

6 
3 
3 
3 

3 

2 
2 

6 

5 
4 

6 

6 
5 

2 
I  I 

4 
7 
5 

5 
4 

2 

5 

10-4 

45;8 

76-0 

447 
100-8 

'33 
45-8 
90-1 

12-4 
47'3 
747 
84-4 

9'4 
43'3 

85-3 

I2-O 
48-6 

73'4 
92-0 

13-3 
46-3 

74  "o 
93-2 

n-8 

74'4 
91-9 

97 
45-8 
89-2 

10-4 

73-8 
94  "4 

5  5"  8       o'o 
54-3   +0-8 

54-4    +0-2 

54-5       0-0 

—  O"'O2O 

42-0       o'o 
44-0  -1-8 
42-5       o-o 
+  o"-oo5 

36-5       o  o 
367       o-o 
37-1       o-o 
+  o"-oo8 

95       oo 
8-1    +1-3 
9-2   +0-1 
9-2       o-o 

—  o"-oo4 

40-8          O'O 
4I-3     -0-2 

41  5  -0-2 
41-5       o-o 
+  o"-oo9 

12-9       0-0 

I  I  -4    +  I  -O 

11-9  +0-3 

I2'0          0-0 

52-6       o-o 

51-8  +0-3 
52-0  -0-4 

51-2       o-o 
—  o"-oi8 

27-8       o-o 

27-3  -0-4 

25-2  +0-9 
257  (     o-o 

—  O"'O26 

27-4       o-o 

24-3    -02 
2O'O         O'O 

-o"-o93 

24-0       o-o 
24-3   +0-3 

*37   +  >'4 
25-5       o-o 
+  o"-oi8 

6 

2 

3 

5 
5 
5 

5 
6 

5 
5 
3 

5 

6 
4 
3 
3 

3 

5 

2 

5 

5 
4 
4 
6 

6 
4 

2 

8 

6 

7 
5 

5 

4 

2 

5 

Helsingfors... 
Greenwich.... 

Groombr.  1892 
Radcliffe  

Greenwich  

Groombr.  1882 
Kadcliffe  

Bonn  

Greenwich  .... 

Groombr.i893 
Radcliffe  

Greenwich.  ... 

Groombr.  1883 
Radcliffe 

Greenwich  

Groombr.  1884 
Radcliffe  

Greenwich.... 

Groombr.  1894 
Radcliffe. 

I2h   I4m 

Groombridge  1885 

I2h   I9m 

48°    3' 

Groombrid^e  1886 
I2h  19™ 
25°  35' 

71  Ursae  Majoris... 
I2h  19™ 
32'  36' 

Groombridge  1888 
I2h  19™ 
25°  35' 

Groombridge  1889 
I2h  19"' 
5°  44' 

6  Canum  Venaticum.. 
I2h  20m 
50'  22' 

Bonn  

Greenwich  .  .. 

Groombr.  1885 
Radcliffe  
Bonn  

Greenwich  

Groombr.  1895 
Radcliffe 

Helsingfors  ... 
Greenwich.... 

Groombr.  1896 
Radcliffe 

Greenwich.... 

Groombr.  1  8  86 
Radcliffe  

Helsingfors... 
Greenwich  .. 

Groombr.  1887 
Radcliffe  

Harvard 

Greenwich  

Groombr.i897 
Radcliffe 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  1888 

Christiania  ... 
Greenwich.... 

Groombr.  1898 
Radcliffe  

Helsingfors  ... 
Greenwich.... 

Groombr.  1889 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.  1  899 
Radcliffe  
Greenwich.... 

Groombr.  1900 
Radcliffe 

Greenwich  

Groombr.  1  890 
Radcliffe 

Helsingfora.... 
Greenwich  

Greenwich.... 

3K 


GROOMBIUUGE  CATALOGUE — DEDUCED  1'iiOPER  MOTION'S. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  I'. 

D. 

Epoch 
of 
Obs. 
1800. 

•gjj 

!'?•& 

°  p/2 

09 

|d 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

•&-J, 

M 

Id 

•f  1 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

it" 

•< 

M 

|d 

H 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0 

V. 

lo 

^ 
r 

c  , 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

4  Draconis  

Groombr.igoi 
Radcliffe... 

9'4 
45-2 

73'3 
92-1 

12-3 
48-9 
69-8 

11-3 
45;9 

84.4 

12-4 

44-8 
79'3 
«7'3 

8'3 
50-1 

94-1 

7-2 
45-3 
93-8 

10-4 

477 
69-9 

87-5 

9'3 
44-6 

977 

7'9 
44-8 
94-1 

11-3 

44-9 
70-8 
90-8 

H              a 
18-29          °° 
17-91     —'08 
17-44   +-oi 
17-20       -oo 

41-49       -oo 

•36  +-09 

•34   -|--o8 

•39       '°° 
—  o'-ooi  3 

36-12       -oo 
•09   +-05 

•14    +-02 

•18       -oo 
+  os-ooo8 

8-78       -oo 
•43   +-08 

'I  I     +'IO 

•14       -oo 
-o"-oo85 

36-29       -oo 

33-68     —'02 

30-89       -oo 
4773       -oo 

'64     —'21 

•06       -oo 

27-35       'oo 
•31       -oo 

•35  --06 

•27       -oo 

—  08'0010 

5-06       -oo 
4-82   +-08 
4-64       -oo 

50-26       -oo 

49-75  --55 

4778       -oo 
-o8-0288 

51-61       -oo 

•44  +-04 

•40   —-oi 
•32       -oo 

6 
6 

»j 

5 
9 

2 

3 
6 

2 
2 
3 

5 
4 

2 

3 
6 

12 
'4 

6 
6 

27 

4 
7 

2 

6 

6 

6 
4 

6 

5 

5 
5 

2 

6 

9'4 
49-8 

73-3 
91-7 

i*  3 
47'9 
69-8 
87-3 

"'3 
47'6 
71-4 
84-4 

46-9 

87'3 

8-3 
47'5 
93'4 

7-2 
446 
93-o 

1  0-4 

69-9 

87-5 

9'3 
43'3 
977 

7-9 
45'5 

n'3 
46-4 
70-8 
90-9 

17-1        oo 
19-6   —0-4 
19-7    +0-7 
21-4       o-o 

35-9       o-o 
37-0   -0-7 
37  -o    -0-4 
36-8       o-o 

+  O"-OI2 

31-3       o-o 

22-2     +2'I 
2O'4    —0'4 

17-6       o-o 

—  o''-i87 

24-9       o-o 

24-5  +07 

25-3  +0-1 
25-5        o-o 

-|-o"-oo8 

65-0       o-o 

52-0  +1-3 
39-5,,  °'c 

—  o"'3oo 
19-7       o-o 

2O"2     —O'7 

19-2       o-o 
—  o''-oo6 

32-8       o-o 
34-5    -o-S 

34'4   +01 
35-0       o-o 

1  8-8       o-o 
18-1    +0-7 
18-7       o-o 
—  o"-ooi 

35-5       o-o 

34-4  +0-9 

35-0       o'o 
—  o"-oo6 

30-7       o-o 
30-7   -0-4 
30-2    —o-i 
29-9       o-o 

—  o"-oio 

6 
10 
5 
29 

5 
5 

2 

3 

6 

4 

2 

3 

5 
4 

2 

3 

6 

9 
16 

1  1 

,1 

4 
3 

2 

6 

6 

4 
4 

7 
7 
16 

6 

2 

5 

Groom'  ii-itlge  1911 
I2h  33m 

45°  '7' 

9  Canum  Venatiirilm.. 
I2h  jjm 

48°   31' 

Groombridge  1913 
I2h  34m 

29°  38' 

Groombridge  1914 
I2h  35m 

29°  43' 

Groombridge  1915 
I2h  35m 
29°  52' 

Groombridge  1916 

I2h   36"" 

25°  37' 
76  Ursse  Majoris... 

I2h  jgm 

26°  40' 

Groombridge  1918 
I2h  38m 
28°  14' 

Groombridge  1919 

12h  jgin 

45°  '7' 
Groumbridge  1920 

,jh     jglll 

46°  1  6' 

Groombr.igi  I 
Radcliffe 

I  2-1 

47-3 
7I-9 

9°'3 

9-6 
46-8 
699 
84-0 

13-4 
44-8 
74-8 
956 

'3'4 
45-6 

74-8 
95-0 

'3'4 
44'4 

74-3 
92-7 

t  '3'3 

78-8 
91-9 

9'3 

46-3 

91-8 

10-4 

47'3 
75'3 
88-7 

11-3 

47-2 
72-6 
84-2 

12-7 
45-0 
70-8 
89-3 

s              s 

1041       -oo 

IO-07     +"'' 
9-80     -f-22 

9  90       -oo 

28-85           '°° 

•79       -oo 

•75    ~-°3 
•72       -oo 
—  os-ooi8 

18-61        -oo 
•64   --09 
•58   —-08 
•46       -oo 
—  oa-ooi8 

24-25       -oo 
•36   --06 

'47   -''3 

•37       -oo 

27-27        -oo 

76  --32 

•50       -oo 

4-22       -oo 
3-48   +-.16 
3-03   +-07 
2-88        -oo 

45-87       -oo 
•74  --06 
•44       -oo 

15-21        -oo 
14-86  +-06 
14-67   +-04 
14-60       -oo 

15-80       -oo 

•67     +'O2 

•67  --05 

•60       -oo 

—  OS'OO27 

21-30       -oo 
•18    +-04 
•i  8   -x>3 
•10       -oo 

—  OS"OO26 

4 

5 
3 

3 

7 
5 

2 

3 

4 
4 

2 

7 

i 

•  4 

2 

5 

4 
4 

2 

6 

4 
5 
3 
5i 

6 

5 
3 

5 

6 
6 
3 
4 

7 

2 

3 

47'5 
71-9 
90'! 

9-6 

44'4 
699 
84-0 

'34 
46-5 

74-8 
95-4 

'3'4 

47-9 
74-8 

947 

74'3 
92-4 

44-3 
78-8 
91-1 

io'6 
907 

10-4 
44'5 

897 

11-3 

46-7 
72-6 
83-3 

127 
46-8 
70-8 
89-3 

29  6       o-o 
27-6   +1-4 

30-2  -IK 

28-4       o-o 
—  o"'oi  5 

10-8       o-o 
12-9   -17 
11-5     f  o-i 

1  1  -7       o-o 

-f  o"'OI2 

52-7       o-o 

,0-0     +0-4 
47-5     -tl'O 

47-0       o'o 

39-1       o-o 
37  2   +1-2 
37  i    +1'° 
377       °-° 
—  o"-oi7 

15-3       o'o 
i*7    Ti'4 
12-5   +07 
12-5       o'o 
-o"-o35 

33-5       °'o 

32-6     +O'2 

32-4   -ov5 
31-9       o-o 

—  D'  -021 

57-0       o-o 

57-3  +0-3 

58-4       o-o 

33-8       o-o 
35-0   -1-7 
32-2   +0-7 
32-6       o-o 
—  o"poi  5 

42-0       o-o 

40-7     +1-2 

42-1    -0-3 

41-7       o-o 

15-6       o-o 
15-8   —o-i 

16-3  -0-5 

15-9       o-o 

-j-o"-oo4 

4: 
5 
3 
4: 

izh  25™ 

20°    II' 

Groombridge  1902 

,2h  2^m 

49°  48' 
Groombridge  1903 

I2h  2^m 

36°  19 
Groombridge  1904 

I2h  28m 

5'°  19' 

8  Canum  Venaticftm  P 

I2h  28m 

48°     2' 

Ghristiani*  .... 

Bonn  .... 

Greenwich 

Groombr.  1902 
Radcliffe  

Greenwich  

Groonihr.1912 

Radcliffe 

Bonn  

Bonn  ... 

Greenwich  — 

Groombr.  1903 
Radcliffe  

Green  wicli  ... 
Radcliffe   .. 

Harvard  

Helsingfors  ... 
Greenwich  ... 

Groombr.  1914 
Radcliffe  

Greenwich  

Groombr.  1  9  04 
Radcliffe  
Lund  

Helsingfors  ... 
Greenwich  ... 

Groombr.  1915 
Radcliffe  

Greenwich  — 
Groombr.  1905 

T?ar1nliffo 

Greenwich  — 
Groombr.  1906 

Helsingfors... 
Greenwich  .... 

Groombr.  1916 
Radcliffe  

I2h  28m 
I9*   36' 

Groombridge  1907 
izh  30™ 

49°  4*' 
6  Draconis  

Greenwich  

Groombr.  1907 
Radcliffe  

Helsingfors.. 
Greenwich  .... 

Groombr.  1917 
Radcliffe  

Greenwich  
Groombr.  1908 

-RnrMiflffl 

Greenwich.... 

Groombr.  1918 
Radcliffe  

I2h  30m 

19°  22' 
Groombridge  1909 

I2h   30m 

9°    8' 
Groombridge  1910 

I2h   j2m 

34°  32' 

Greenwich  .... 
Groombr.  1  909 

"PflHnlifFp 

Helsingfors.... 
Greenwich.... 

Groombr.  1919 
Radcliffe  

Greenwich  

Groombr.  1910 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Bonn  

Greenwich  .... 
Groombr.  1920 

Bonn  

Greenwich  ... 

• 

C.KOOMBKIDGE   CATALOGUE — PKDUCKD    I'lJOPEK    MOTIONS. 


StMr's  NaliK', 
Mini  Approximate 
R.  A.  and  N".  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Autliority. 

R.  A, 

N.  P. 

D. 

Epoch 
of 
Ob*. 
1800. 

Se'-onds  (if 
Adopttd  R.  A. 
1890-0. 

Residualu 
C—  O. 

No.  of  Observations,  j 

Epoch 
of 
Obs, 

*-g£ 

«  £  oo 
—  —  M 

tB 

JE 

Jo 

lk~ 

No.  of  Observations. 

Epoch 
of. 
O1.S. 
1800. 

's'W'b 

-    -    £•• 

if 

Residnals 
C-0. 

No.  of  Observations. 

of 
Ota. 

1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Jo 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

|  loC.imim  Vpiiiitici'nn 

I2h  39m 

5°°    7' 

Groombridge  1922 
12''  39"' 
43°  57' 

Groombridge  1923 

j  ,1,  j^m 

5'45' 

Groombridge  '9*4 
46°  14' 

Groombridge  1925 

12h  42m 

39°  '4' 

Groombridge  1926 
I2b  42m 

26-  37' 

Groombridge  1927 
I2h  41™ 
8°  46' 

7  Draconis 

Groombr.  1921 
Kadcliffe 

9'3 
48-3 
69-8 
90-5 
90-3 

ii  -4 
47-6 

74'4 
91-3 

8-2 

47'9 
100  6 

13-0 

45'3 
69-9 
87-6 

,2-9 

46-2 

737 
91-9 

10-7 
45-6 
78-8 
81-5 

77 
46-3 
100-5 

97 

43'3 
716 

957 

9'3 
49"  5 
74'3 
84-1 

ii-o 

44-8 

7" 

49-81        'oo 

47-80   -4-  -01 
47-09   +-04 
47-14       -oo 

5776       -oo 
•65   +-09 

•58   +-14 
•71        "oc 
—  o»-ooo6 

49-27       -oo 
45-14-1-20 
36-87       -oo 

-0-1342 

37''4       'oo 
•oi    -f--io 

•12     —-03 

•07       -oo 
—  o'-ooog 

47-43       -oo 
46-88  +-u 
46  55   +-06 
46-37       -oo 

37-08       -oo 
•09   —  -06 
•08   —-08 
•oo       -oo 
—  o'-ooi  i 

36-52       -oo 

377'    -'43 
38-34       -oo 

4-65       -oo 
•66  —  "04 
•62   —  -02 

•57       -oo 
—  o'-ooog 

3875       -oo 

'35   +'°7 
•14   +'07 
•13       -oo 

5  1  '31       'oo 

•37  +-30 
•94   4--OI 
•97       -oo 

6 

7 

.     2 

9 
3 

3 
5 

2 

4 

6 
6 
4 

4 
4 

2 
* 

7 

5 

6 

3 
4 
3 
11 

6 
5 
4 

7 
4 
3 

10 

6 
6 

2 

4 

6 

4 

2 

4 

9'3 
46-; 
69-8 
90-5 
89-6 

II  -4 
46-8 
74'4 
9'-3 

8-2 

44'  5 

ioo"6 

12-9 

45'3 
69-9 
87-6 

12-9 

45'3 
737 
91-9 

1  1-1 

45'2 
78-8 

8i'5 

7-6 

42-8 

97 
91-5 

9'3 
47'3 
743 
84-0 

I  I-O 

46-3 
73'3 
757 

36  j       o-o 
30-4   +0-6 
27-0  +09 
24-0  +  i'c 
25-2       o-o 

31  i       o-o 
30-5       o-o 
29-0    40-1, 
29-6       o  o 
—  o"-oi9 

IO'I           O-O 
9-3     -0-2 

7-5       o-o 

—  0"'028 

42-2       o-o 
4V8       o-o 
46-3    -i-o 

46-4          O'O 

31-9       o-o 
31-4   +0-8 

32-9       oo 
+  o"-oi3 

5-7       o-o 
64   -0-3 
7-4   -09 

6'5          O'O 

+  o"-o  1  1 

31-2       o-o 
33-8       o-o 

+  0"'028 

30-9       o-o 
32-3    -0-8 
32-0   —  o-i 
32-2       o'o 
+o"'oi6 

1-7       o-o 
0-3    +0-9 

2'O     —  1'3 

0-5       o-o 
—  o"-oi6 

48-8       o-o 

47'7   +07 
47-8   +0-3 
48-0       o-o 

—  o"'0  1  2 

6 

2 

9 

6 

3 
5 

2 

4 

6 
6 
4 

3 
4 

2 

3 

7 
4 
3 
5 

7 
7 
3 
ii 

7 
4 
4 

7 
5 
3 
18 

6 
6 

; 

6 
6 

2 

3 

Groombridge  1931 
I2b44- 

5''  53' 

7  7  Ursa-  Ma  joris  < 
I2h49'" 
33°  *6' 

Gioombridge  1933 
1  2h  49m 
42'  12' 

Groombridge  1934 

I2h  5Om 

33'  '8' 

i  zCan  uni  Veiiaticain  a 
12h  50'° 

5'°      5' 

Groombridge  1936 
I2h  50™ 
33°  I2/ 

Bradley  1730  

Groombr.  1931 
Hadcliffe  

1  1  -4 
46-5 
89-3 
91-8 

67 

43'4 
94-8 

11-3 
46-8 
76-3 
84-6 

'  3  '4 

48-8 

7o-3 
92-8 

7'3 
46-9 
94-1 

'3'4 
46-9 
70-8 
95-4 

7-6 
50-9 
95'3 

12-4 

46-7 
76-9 
89-0 

9-3 
46-0 

947 

7-6 
50-1 

S                    ft 

57-80       -oo 

•45  +'°> 

•04    +  -02 

•03       -oo 

10-29       '°° 
10-68   +-08 
11-46       -oo 

55-28       'oo 

•14  +  -07 
•04   -r  -10 
•12       -oo 

—  OB'O022 

3-27       -oo 

•21     —-04 

•i  6  —-04 
•06       -oo 

—  O"'O026 

54-67       -oo 
53-90  —-06 
52  86       -oo 

• 

50-91       -oo 
50-43   +-oi 
50-08   +'04 
49-79       -oo 

11-57       -oo 

12-34  -'69 

11-72       -oo 

33-91       -oo 
•67   +-19 
•8  1    —  -oi 
•77       -oo 
—  oi-ooi9 

5-95       -oo 
•82  -+-03 
•71       'oo 

—  0"'0028 

19-26       -oo 

•92  --57 

•44      -oo 

-r-O"-OO21 

4 
S 
9 

4 

i* 

6 
58 

6 
4 

2 

6 

2 
2 
2 

6 

5 
3* 
45 

3 
3 

2 

6 

8 

'9 

6 

4 
3 

2 

3 

5 
3 
5 

8 

'4 
7 

11-4. 

47'* 
89-3 
91-8 

10-4 
50-1 
94-8 

urj 

45'3 
76-3 
84-3 

'3'4 

45'5 
70-3 

93'5 

7'* 
46-1 
93-8 

>3'4 
45-0 

70-8 
95'4 

7-8 
50-8 
95-0 

12-4 

46-4 
76-9 
89-0 

9'3 
48-4 
92-8 

7-6 
457 
94'9 

//           // 
7-0      o4o 

4-3  +'-4 

4-3  -o-i 
4-  1       o-o 

33-9         O'O 

34-4  -o-i 
34-6       o'w 
+o"-oo8 

23-5       o-o 
23-5   -o-i 

24-5     -1-2 

23-2       o-o 

3'2          O-O 

1-5  41-2 
2-3   +0-1 

2'2          O'O 
—  0"'OI2 

19-2       o-o 

17-6    -0-3 

14-9       o-o 

32-8       o-o 
33-1   -ri 
31-4  -o-i 
30-6       o-o 

—  O"'O27 

5-5       o-o 

4'3     -0-2 

2-5      o-o 
-o"-034 

9-  5       o-o 
10-2   -  O'8 
8-8   +0-5 

9'2          O-O 

5O'2          O"0 
5I'I     -4-0-2 

527       o-o 
23-3       o-o 

22'3    —  O"2 
2O"6          O'O 

4 
5 
9 
4 

93 
ii 

56 

6 

4 

2 

3 

2 

5 

2 

5 
7 

4 

3 
3 

2 

6 
6 

10 

6 

4 
4 

2 

3 

6 

5 

7 

8 

^ 
3 

•3 

Bonn 

Lund  

Lund  

Greenwich  

Gro'imbr.  19^2 
Kadcliffe  

Greenwich  .... 

Groombr.  1  92  2 
Kadcliffe  

Greenwich  — 

Groombr.1933 
Radcliffe. 

•ry 

Green  wicli  

Groombr.1923 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.  1924 
Kadcliffe  
Bonn  

Greenwich  — 

Groombr.  1934 
Radcliffe  
Helsingfors... 
Greenwich  .... 

Groora.br.i935 
Radcliffe  

Greenwich  

Groombr.  1925 
Radcliffe  

H  tir  vavd 

(ireenwicbr.... 

Groombr.  1  926 
Kadcliffe  
Helsingfors  ... 
Greenwich.... 

Groombr.  1  92  7 
Radcliffe 

Greenwich.... 

Groombr.1936 
Radclitle  

Helsingfors  ... 
Greenwich.... 

Qroombr.1937 
Radcliffe  

I2h  48'° 

5°  59' 

Groombridge  1938 
I2h  51™ 
45°  5'' 

8  Draconis        ». 

Greenwich  

Groombr.  1928 
Radcliffe  ... 

Greenwich  — 

Groombr.'938 
Radcliffe  

I2b  43'" 

22°   36' 

li  Cumim  Venaticuin 
,2h  43,,, 

40°  56' 

Groombridge  1930 
I2h  43m 
29°    4' 

Christiania  ... 
Greenwich  .... 

Groombr.  1  929 
Radcliffe 

Bonn  

Greenwich  .... 

Qroombr.1939 
Radcliffe  

Bonn  ... 

12h   5'm 

23°  57' 
Bradley  1731  

Greenwich  

i  rToombr.1930 

Kadcliffe 

Greenwich  .... 

Groombr.  1940 
Radcliffe  .  ... 

Helsingfors  ... 
Greenwich  

I2h  48™ 

5°  59' 

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890x1. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R,  A.  and  N.  P.  D. 
1890-0." 

Authority. 

K.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

•3**' 

M*    0' 

"9-O   Q 

11* 

v  o  HH 

GO  TJ 

•3 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
<-_0. 

No.  nf  Obseivations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

0 

~-r  & 
Z  ^  ~2 

lie" 

I^Oj 

fc 

<E 

1° 

1° 

C 

rf 
t 

O 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

y. 

Bradley  1726  

Groombr.i94i 
KadclifFe  

10-4 
45-0 
70-3 
7f4 
93'3 

I  I  -4 

47  -o 
748 
83-5 

14-4 
47'3 

74'9 
95-1 

'3'3 

47  -o 
70-8 
96-0 

«5'3 
46-5 

747 
87-3 

14-0 
49-0 
70-8 
81-6 

14-4 

497 
76-0 

8>-5 

10-4 

44'9 
yi'3 
85-3 

9'3 
48-9 
71-6 
93-1 

'3'3 
46-8 

75'3 

80-5 

s             s 
29-07       -oo 

28-72  +-04 

28-59   ~'°7 
28-39  +-13 
28-31       -oo 

—  OS'O092 

6-64       -oo 

•31     +'22 

'43   +  '°3 
•44       -oo 

—  O"'OO28 

32-27       -oo 

•46     —  -12 
•56     --I5 

•45       -oo 

-fO8'OO22 
45-04          'GO 

4478   +-oi 

44-82     —'04 

44-67       -oo 
—  o"-oo45 

49-33       -oo 

•42  --14 

'22     -4--O2 
•21           -OO 
—  OB'OOI7 

5-40      -00 
•75   —12 
•77   +-oi 
•84       -oo 
+  o"-oo65 

55-83       -oo 
54-48   --53 
52-65   —  -io 
52*26       -oo 
—  o"'o532 

59-37       -0° 
5974  +-I2 
60-17  +'°5 
60-42       -oo 
+  o*-o  1  40 

4777       '0° 
46-82   —  -16 
46-20  —'19 
45-43       -oo 
—  o"'O279 

31-18       -oo 
30-14  +-08 

29-47     --02 

29-31       -oo 
—  0^0278 

6 

3 

2 

3 
6 

6 
3 

2 

4 
6 

2 

6 

7 
3 

2 

6 

5 
4 
3 
3 

6 
3 

2 

6 

6 
3 

4 
5 

6 
4 

2 

3 

5 

7 
3 
5 

8 
4 

2 

4 

10-4 
47-6 
70-3 
71-4 
92-6 

11-4 
48-4 
74-8 
83-3 

14-1 
48-7 

75'4 
94-8 

'3'3 

477 
70-8 
95-8 

'5'3 
470 

747 
87-3 

14-0 

46-3 
70-8 
8  1  -6 

14-4 

45'' 
76-0 
81-5 

10-4 
47-0 
71-3 
85-3 

9'3 

487 
71-6 

90-0 

'3'3 
44-6 

75'3 
80-4 

18-1        o'o 
18-4   —0-4 
17-7    +0-3 

17-5    +0'5 
i8'o       o-o 
—  o'.'-ooi 

31-8       o-o 

32-9  +0-4 

337   +0-8 
34-9       oo 
+  o"-043 

14-7       o'o 
15-8   -0-7 
14-4  +  i-i 
15-8       o-o 
+  o"'oi3 

45-6       o-o 
46-3   -0-8 
46-3    -0-9 

45'3,     °'0 
—  o"-oo4 

44-2       o-o 

42-9     +1-2 

43'4  +°7 
44-0       o-o 
—  o"-oo3 

59-4       o-o 

59'5   -°'z 
59-2   +0-1 
59-2       o-o 
—  o"-oo3 

63-3       o-o 
54-3   +1-0 
47-2       o-o 
457       o-o 

-0"'262 

24-5       o-o 
25-9    —0-8 

25-8     —0'2 

25-9       o-o 
+  o"-oi9 

32-5       o-o 
32-5   +0-3 
32-2   +0-8 
33-2       o-o 
+  o"'oo9 

57-9       o-o 
559   +1'1 

55'9     +0-2 

55-9       o-o 
—  o"-O3o 

6 

5 

2 

3 
6 

6 
5 

2 

3 

5 
5 

6 

7 
3 

6 

5 
3 
3 
3 

5 
4 

2 

6 

6 
3 
4 
5 

6 
9 

2 

3 

6 

9 
3 
8 

8 
4 

2 

4 

Groombridge  1951 
I2h  58m 
41°  26' 

Groombridge  1952 
I2h  58"" 
29°  41' 

Groombridge  1951 

I2h   58™ 

.46°  24' 
Groombridga  1954 

,jh      Om 

49°  48' 
Groombridge  1955 

,jh     Om 

4'°  37' 

Groombridge  1956 
1  3h    om 
44°    8' 

Groombridge  1957 

,  jh      ,m 
41°  2Z'< 

Groombridge  1958 

I3h      2m 

52°    8' 
Piazzi  XII.  278.... 

I3h      2m 

27°  22' 
Groombridge  1960 

,  jh      ,m 

16°  23' 

Groombr.  1951 
Radcliffe  .. 

I2-4 
46-7 

75'' 
88-4 

10-3 
44-8 

73'8 
94-1 

"'3 

48-8 
72-3 
84-0 

15-0 

47-2 
699 
94° 

12-4 

45'3 
77-9 

88-0 

"'3 

447 
76-7 
85J 

12-4 
44-6 
74'3 
9'"5 

12-4 

44-8 
80-4 
87-4 

10-4 

45  '4 
80-3 

92-3 

'3'4 

46-4 

93'9 

s             s 
21-17   -"'4 
20  88    +-i  i 
2095    +'oi 
20-95        "oo 
—  o'-ooio* 

9'  57       ~°° 
•34   +  '°7 
•30   --04 
•17       -oo 
—  o"-oo48 

52-29       -oo 
•25   --07 
•15    --03 
•09       "oo 

—  Os'0028 

42-97       -oo 
•86   —-03 
•76   --04 
•6  1        -oo 

—  o*  0045 

52-06       -oo 

51-96  +-17 
52-29  --09 

52-22       -oo 

+  O''OO2I 

55-44       -oo 
•42   +-oi 

"37   +'°5 
•42       -oo 
—  o8  -ooo  3 

799   +-22 
8-28   --07 

8-23     —-02 

8-21       -oo 

o'-oooo* 

9-78        -oo 
•43   +-i6 
•37    +-oi 
•33       -oo 
—  os'oo6o 

2'1O          -OO 

•15   —-06 

•19     —  '12 

•07       -00 
—  os-ooo4 

26-02       -oo 
25-69   +-15 

25-58       -oo 
—  o8  -oo  5  5 

2 
3 
5 
3 

5 

4 

2 

4 

j 

3 

8 

7 

2 

A 

5 
3 
3 
3 

6 

4 
3 
7 

i 

4 

2 

5 

2 

4 

2 

3 

6 
4 

2 

5 

5 

4 
8 

12-4 

45'9 

75-1 
88-4 

10-3 

44'3 
73-8 

93'9 

"'3 
47-8 

72-3 
84-0 

.5-0 
47-8 
69-9 
94-0 

12-4 
45'3 

77'9 
88-0 

11-3 

44'3 
767 
84-1 

12-4 
48-8 
74-3 
9f3 

'!> 

46-9 

80-4 
87-4 

io-4 

47-1 
80-3 
92-7 

'3H 
477 
94-1 

28-3       o-o 

27-3    -rO'3 
27-6   —0-7 
26-5       o-o 

—  0"'024 

30-6       o-o 
30-0   +  I-I 

32-3  -0-7 

31-8       oo 
+  o"-oi4 

57       °'o 
57   +  o-i 
5-6   +0-3 
6-0       o-o 
+  o"-oo4 

30-6       o  o 

28-4  +0-4 
27-9  -0-3 

26-3       o-o 
—  o"'O54 

44-9       o-o 
48-2   -1-3 

50-3     -1-2 

49-7       o-o 

+  0"  063 
38-0          O'O 

37-1  -0-4 
365  -I-I 

35-1       o-o 
—  o"  041 

55-8     +2-0 
58-I     -0-5 

59-1    -i  7 
57-3       o-o 
—  o"-oo7* 

41-3       o-o 
40-6  +  1-5 
41-6   +1-4 
43-1       oo 

+  0"'024 

3-1       o-o 

3-6  +0-7 
4-4  +I-I 

5-9       o-o 
+  o"-o34 

1  1-8       o-o 

I0'5     +0-2 
9"!           O'O 

-o"-033 

\ 

4 

2 

4 

4 
5 

2 

3 

8 
5 

2 

4 

4 
3 
3 

6 

4 
3 
9 

i 
5 

2 

6 

2 

4 

2 

3 
6 

; 

I2h  51™ 
35°  1  8' 

Groombridge  1942 
I2h  52™ 
43°  '3' 

Groombridge  1943 

I2h  j2m 

20°  47' 
Groombridge  1944 

,2h  j2m 
22°      9' 

Groombridge  1945 
I2h  53m 

49°  33' 

Groombridge  1946 
I2h  54m 
20°  41' 

Groombridge  1947 
I2h  54™ 

20°  37' 

78  Ursse  Majoris... 
I2h  55m 
33°    *' 

9  Draconis  

Harvard 

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1942 
Radcliffe  

Greenwich  

Groombr.  1952 
Radcliffe..  .. 
Helsingfors  .  . 
Greenwich  

Groombr.  195; 
Radcliffe  
Bonn  

Bonn  ...  . 

Greenwich  .... 

Groombr.  194.3 
Radcliffe  
Christiania  — 
Greenwich  — 

Groombr.  1  944 
Radcliffe  .... 

Greenwich  ... 

Groombr.  19  54 
Radcliffe  
Bonn  . 

Christiania  
Greenwich.... 

Groombr.  1  945 
Radcliffe  

Greenwich  .... 

Groombr.1955 
Radcliffe   .  ... 

Bonn  

Bonn  

Greenwich  .... 

Groombr.  1  946 
Radcliffe  

Greenwich  ... 

Groombr.i956 
Radcliffe  

Christiania.... 
Greenwich  — 

Groombr.  1947 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr.1957 
Radcliffe  

Christiania.  .  .  . 
Greenwich  .... 

Groombr.  1  948 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr.  1958 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  

Groombr.  1949 
Radcliffe  

Lund  

Greenwich  ... 

Groombr.1959 
Radcliffe  ... 

I2h  55m 
22°  48' 

Piazzi  XII.  255  ... 
i2h  57™ 
25°  47' 

Christiania  .... 
Greenwich  

Groombr.  1  950 
Radcliffe  

Helsingfors  ... 
Greenwich  ... 

Groombr.  1  960 
Radcliffe  

Helsingfors  .. 
Greenwich  — 

Greenwich  .... 
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Star's  Name, 
and  Approximate 

R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P.  D. 

Star's  Namt, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

n 

No.  of  Observations. 

EI>OC-|I 
of 
Obs. 
1800. 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residual* 
r-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

|^P'   |d 

1  o-    1° 

3 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  1961 
5'°  59' 

'   15  Canum  \Yimtieuin 

1  3h    4m 
50°  52' 

16  Canum  Venaticum 
I3h     4m 

8    17  Canum  Venaticiim 
'3h    5™ 
5°°  54' 

Piazzi  XIII.  n... 

1  *h      -in 

27°  ir 

1  8  Canum  Venaticum 

48*  37' 

Sroombridge  1967 
,jh     7m 

46°  47' 
Piazzi  XIII.  27.... 

,  jh       gin 

49°  '5' 

Groombridge  1969 
13''    8m 
3*°  44' 

Groombridge  1970 
32°  42' 

Groombr.  1961 
Radcliffe  

1  1-3 

49'4 
84-9 
70-0 

8-4 
46-7 
80-3 

93'5 

9'J 

48-9 

80-3 

8-4 
50-3 
82-3 

10-4 
507 

75'3 
9.  -i 

12-4 
49  -o 
69-8 
90-6 

11-3 

44-2 
70-8 
88-7 

8-4 

44'5 
69-9 

86-6 

10-3 

45'3 
71-3 
910 

10-4 
45'> 

90-6 

s  s 
35-12  -oo 

3479  -oo 
34-46  +-oi 
34-60  -oo 
—  o'-ooSg 

38  27  -oo 

•40  —  -12 

.  '3'  -'03 
•28  -oo 
+  o"-oooi 

5854  -oo 
•35  -oo 

•17  +-03 

•15  -oo 

0-66  -oo 

•33  +  -'o 
•25  "oo 
—  0^0055 

35-27  -oo 
35-17  --03 
34-95  +  -I2 
35-02  -oo 

29-12  -oo 

29-17  --13 

29-12  —  -12 

28-96  -oo 

—  O"'OC2I 

52-99  "oo 

'93  +-03 
"98  —"04 

•92  -oo 
—  o'-ooog 

44-16  -oo 
43-89  +-08 
43-86  —-03 
4375  '0° 

59-29  -oo 

'39  --02 

•47  --03 

•49  -oo 

+  O8'0025 

5-64  -oo 

6-14  +-03 

6-62  —-04 
6-88  -oo 
+  0-0155 

6 

3 
6 
16 

4 
3 

2 

Si 

6 

2 
2 

3 

5 

2 

5 

6 
3 

2 

6 

12 

7 

2 

3 

5 
4 

2 

3 

6 

2 

3 

2 

4 

2 

S 

s 
s 

2 

6 

11-3 
46-0 
84-9 
70-0 

8-4 
46-4 
80-3 
92-1 

9'3 
46-7 
80-3 
93'3 

8'4 
48-2 
83-0 

10-4 

75'3 
91-2 

12-4 

437 
69-8 
90-5 

47-8 
70-8 
887 

8-4 
46-0 
69-9 
86-6 

10-3 
45'3 

90-2 

10-4 

46', 
71-3 
go'o 


*                      * 

28-2       o  o 
25-5   +1-6 
26-0       o-o 

26*4.         O'O 

477       o-o 
47-3   +0-3 

47'3     +0-2 

47-5       o-o 

—  o""OO2 

13-9       o'o 
24-2   4-0-1 
23-5  +1-0 
24-6       o-o 
+o"-oo8 

6  i  -7       o-o 
60-1       o-o 
58-6       oo 

3-6       o-o 
5-9   -1-7 

4'5   +°'3 
5-1       o'o 
+  o"-oi9 

20-4      o-o 

2O'I     +O-4 
2O'7          O'O 

26-9          O'O 

25-4  +07 

26-1    —  0-6 

25-0       o'o 

53-0       o-o 

52-1  +0-5 
52-7  -0-4 

52-1       o-o 

—  0"'012 

7-3       o-o 

7'5     +0-2 
7'9     +0'2 

8-4       o-o 
+o"-oi4 

25-9       o-o 
28-2   —07 
29-8  -1-3 
29-5       o-o 

5 
6 

IO 

6 

3 

2 

3 

6 
3 

2 

3 

6 

• 

3 

3 

6 
4 

2 

6 

12 

3 

2 

4 

5 

5 

2 

3 

5 
5 

2 

3 

2 

5 

2 

5 

4 
4 

2 

6 

Groombridre  1971 

I  jt      gm 
22°      6' 

Groombridge  1972 
»°    / 

19  Caniru  Venaticum 
,jh  ,0m 

48°  33' 
Groombridge  1974 

,jh  ,0m 

'6°  37' 

10  Canum  Veuaticum 
I3h   I2m 

48°  50' 

zi  Canum  Venaticum 
39°  44' 

Groombridge  1977 
8°  56' 

23  Canum  Venaticum 
,jh  jjm 

49°   l6' 

Groombridge  1979 

Groombridge  1980 
22°  13' 

Groombr.  1971 
Ridcliffe  

10'4 
46-6 

7"'3 

86-7 

IO'4 

45'9 
71'8 
86-7 

9'4 
49-0 
69-8 
91-0 

13-4 

44-6 
90-9 

9'3 
47'5 

70-1 

9'4 

47-0 

86-9 

77 
45'5 
93'9 

9'4 
45'9 
69-8 
92-0 

1  1-4 
48-1 
79'3 
94'5 

10-4 
50-3 
71-1 
93'4 

s              s 

16-26       -oo 
15-27       "oo 
14-58  +-03 
14-21       -oo 
—  o'-0268 

4475       -oo 
43-60  +-18 
43-03   +-02 
4263       -oo 
—  o'-o278 

36-03       -oo 

35-65     -'02 

35-28  +-14 

35-21       -oo 
—  o'-o  i  oo 

22-46       -oo 

'47   +'"5 
•85       -oo 

37-64       -oo 

37-08  +-07 
36-87       -oo 
—  o"oi27 

34-00       -oo 

34-08     —  -12 

33-84  +-io 
33-92       -oo 
—  o'-ooio 

26-05       '°° 

•95  --50 

•95       -oo 
4-  o'-o  104 

23-66       -oo 

•49     --02 

•27  +-07 

'22           -OO 

11-52       -oo 

•48  +-04 

•41  +-11 
•52       -oo 
o'-oooo 

15-41       -oo 

15-08     +'02 

14-91    —  -02 
1472       -oo 

5 

1 

! 

6 
J 

5 

4 
6 

6 

7 
4 

6 
3 
3 
3 

6 

4 
7 

6 

2 
2 

3 

5 
3 

2 

3 
3 

2 

6 

46-4 
71-3 

86-6 

10-4 
46-4 
71-8 
86-6 

9  "4 
45'3 
69-8 
91-0 

'3'4 
466 

90-9 

9'3 

47'2 
70-1 

fi 

45-6 

75'' 
86-9 

7'5 
44'3 
937 

46-3 
69-8 
92-0 

1  1-4 

47'9 
79'3 
94'5 

10-4 
44° 

93'3 

27*'4      o"-o 
27-9  -o'8 
27-4  —0-7 

26-4          O'O 

—  o"-oi3 

45-4      o-o 
46-3   -i-o 
45  -6  -0-3 
45-2       o-o 
—  o"-oo3 

50-2          O'O 

49'5   +  0-5 
50-5   -07 
49-7       o-o 
—  o"-oo6 

0-5       o-o 
5-3   -1-2 

4'2          O'O 

-fo"-O48 

55-2       o-o 
53-2   +07 
S3-  1       o-o 
-o-°35 

23-2       o-o 

2  I  '0     +  I  -O 
21'3     -O-J 
2O-6          O'O 

49-3       o-o 

47-6  +0-9 

47-5       o-c 

—  O''O2I 

18-3       o-o 

18-3  +0-3 

19-6  —0-8 
19-0       o'o 

59-9       o-o 

58-6  +0-5 

58-3     +-O2 

58-2       0-0 

—  0"'02O 
39-6         O'O 

39-8   —  o'6 

387     +0-2 

38-7       o'o 

5 

4 
3 

5 

5 
4 

4 

5 

6 
4 

2 

3 

5 
4 
1  1 

5 
7 
4 

6 

5 
3 
3 

6 

4 

12 

6 
4 

2 

3 

5 

4 

2 

3 

3 
3 
3 
6 

Lund  

Christiania.... 
Greenwich.  ... 

Groombr.  1972 
liadcliffe  . 

Greenwich  — 

Groombr.1962 
Radcliffe  

Lund  

Christiania.... 
Greenwich  

Groombr.  1973 
Hadcliffe 

Greenwich  

Groombr.  1963 
Radcliffe  

Lund  

Bonn 

Greenwich  

Oroombr.  1964 
Radcliffe  ... 

Greenwich  

Groombr.  1974 
Radcliffe 

Greenwich  

Groombr.  1965 
Radcliffe  

Greenwich  

Groombr.  1975 
Radcliffe  .  . 

Helsingfors  ... 
Greenwich  .... 

Groombr.  1  966 
Radcliffe  

Greenwich  

Groombr.  1  976 
Kad'-liffe 

Bonn  

Harvard 

Greenwich  

Groombr.  1  967 
Radcliffe  

Greenwich.... 

Groombr.  1  97  7 
Radcliffe  

Greenwich  

Groombr.  1968 
Radcliffe  

Greenwich  

Groombr.  1  978 
Radcliffe 

Bonn  

Greenwich  

Groombr.  1  969 
Radcliffe  

Gieenwich  

Groombr.  1  979 
Radcliffe  

HelsingfoM... 
Greenwich.... 

Groombr.  1970 
Radcliffe  

Greenwich  

Groombr.  1980 
Radcliffe 

Helsingfors... 
Greenwich.... 

• 

Christiania  
Greenwich...  . 
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GROOMBRTDGE  CATALOGUE — DEDUCED  PBOPER  MOTIONS. 


j 

Star's  Name, 
and  Approximate 
p.  A.  and  N.  P.  D. 
1890-0. 

R.  A. 

N.  P. 

1). 

Star's  Xamc, 
an  1  Approximate 
R.  A.  an.l  N.  P.  D. 
1890-0. 

. 
I 

Authurity. 

It.  A, 

N.  P. 

D. 

Authority. 

Epoch 
of 
Obs. 
1800. 

+ 

~^. 

,.&  6 

ill. 

5  C.<S 
£4 
< 

ResMnals 
C—  0. 

No.  of  Observations. 

Kpocb 
of 
OOs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Uesilluals 
C-0. 

Xo.  of  Observations. 

Epoch 
of 
Obs. 

1800. 

+ 

X 

'—    ^ 

°^d 
|ll 

O  ^X) 

02^  " 
•<: 

Residuals 

c-p. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

si 

•r.    £  ^£> 

tt*. 
|^ 

fc 

2O 

i 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adop 
P.  1 

ted 
1. 

Groombridge  1981 
I3h  i6m 

50°    2' 

i 
i 

Groombridge  1982 

jjh     ,ym 

20°  19' 
Groombridge  1983 

,jh  ,gm 

49°  59' 

Groombri'lge  1984 
i3h  i8m 
37°  46' 

Groombridge  1985 

jjh   jgm 

43°  1  8" 
Groombridge  1986 

,jh  jgm 

52°  23' 
| 
79  Ursaj  Majoris^1 

jjh  jgm 

34°  29' 
79  TJrsse  Majoris£2 

jjh  lgm 

34°  30' 
Piazzi  XIII.  83... 

Ijh  20m 

34°  3i' 
80  Ursse  Majorist; 

Ijh  20m 

34°  26' 

Groombr.  1  98  1 
Radcliffe  

12-4 

50-4 
699 
80-3 
94'3 

14-3 
48-1 

71-0 
94'3 

12-4 

45'9 
69-9 

95-0 

15-2 
48-3 
77'4 
95  '9 

12-4 

48-4 
76-3 
95'3 

11-4 
48-1 
90-9 
93-6 

6-8 

43'4 
94-  1 

>3'5 
46'3 
94-1 

'3'4 
457 
70-2 

93-8 

8-3 

43'5 
70-2 

947 

s             a 
53-72       -oo 

•62  +-03 

•63   —-01 

•67  --07 

•57       -oo 
—  o"-ooi8 

19-05       -oo 

•49  --28 
•34  --03 

'43          '00 

+  o«-oo48 

29-97       -oo 
•73   +-oi 
'57   -'oi 
•37       "00 
—  os-oo73 

24-00       -oo 
•07   --05 
•16   —  -12 

"05           'CO 

-f-oa-ooo6 

35-71       -oo 
•91    —  -16 
•8  1    —-02 

'82       -oo 
+  os-ooi  3 

54-65       'oo 
•76   --08 
•71    +-oi 
72       -oo 
-fos'ooo9 

28-64       -oo 
29-06   -f  -08 
29-82       -oo 
+  os-oi35 

29-78       -oo 

29-95     +-22 

30-75       -oo 

-fO"-OI20 

29-20       -oo 

28-78     +-20 

28-98   —  -16 
28-67       '°° 
—  os-oo66 

48-01        'oo 
48-52       -oo 
48-76   +-13 
49-24       -oo 

-fOs-OI42 

3 

2 
2 
2 
3 

5 
4 

6 
4 

2 

2 

3 

6 

4 

2 

5 

3 

3 

2 

3 

6 

4 
10- 

3 

10 
9 
35 

5 
5 
33 

3 

\ 

9 

6 
4 

2 

17 

12-4 

47'4 
69-9 
80-3 
94"3 

'4'3 

47'' 
71-0 

94'5 

12-4 
45-0 
69-9 
95-0 

15-2 
43-6 

77'4 
95-6 

4s* 

46-1 

76-3 
95'3 

11-4 

45'9 
90-9 

93-6 

10-3 

47'4 
94-' 

13-5 
46-5 

939 

I3-4 

44'4 
70-2 

937 

8'3 
46-0 
70-2 

94'3 

$6-9       o'o 
H7   +  ''° 
34'5   +°'4 
34''    +0-3 
34'"       o'° 
-o"-o34 

10-4       o'o 

!2'0     —0'3 
12-2     +0'3 

13-4       o  o 
+  o"-o37 

4.9-5       o-o 
47-9   +0-8 
47-8   +0-1 
47-1       o-o 

—  0"'029 

19-4       o-o 
19-2   —  o-i 
1  8-0   +0-6 
18-4       o-o 

—  0"'OI2 

6-8       o-o 
7'3   -0-2 

9'4     -2-0 

7-6       o-o 

+  O"'OIO 

29-9       o'o 

27-8  +1-9 

30-0  -0-5 
29-5       o-o 
—  o"'oo5 

58-3       o-o 
597   -07 

6o'2          O'O 
+  0"-023 

io'g       o-o 
117    —  o'i 
127        o-o 

+  0"'022 

45-1       o-o 
44-8   +0-6 
45-8   -o-i 
45-9       o-o 
+  o"-oio 

18-5       o-o 
19-2   -0-5 
19-2   -0-3 
ig'o       o'o 
+  o"-oo7 

3 
3 

2 
2 

3 

4 
5 

1 

''  4 
3 

2 

3 

6 
4 

2 

+i 

3 
3 

2 

3 

6 

4 

10 

3 

7' 

12 

30 

5 
8 

3° 

3 
4 

2 

8 

6 
6 

2 
12 

Groombridge  1991 

,jh  2Im 

43°  23' 
Gromibridge  1992 

,  jh  2,m 

24°  34' 
Piazzi  XIII.  96... 

I3h  22m 

26"  10' 
Grooiubridge  1994 

,jh  2jm 

48°  41' 
Piazzi  XIII.  100.. 

jjh  2jm 

38°  50' 

Groombridge  1996 
I3U  23™ 
24°  41' 

Groorabridge  1997 
I3h  23m 
24"  42' 

Groombridge  1998 

I3h  22m 

17°    9' 

Piazzi  XIII.  105... 
I3h  Z4m 

38°  4^' 

Groombridge  2000 
I3h  24m 
4'°  35' 

Groiimbr.iggi 
Radcliffe 

12-4 

49-6 

76-3 

86-8 

'4'4 
49'4 
7i'6 

95  '4 

10-4 

47'4 
75'3 
83-5 

15-1 

47'4 
747 
86-5 

11-4 

45'9 
76-6 

937 

14-4 
447 
73'8 
86-0 

14-4 
45-0 

74'3 
86-0 

<3'4 
48-4 
93-8 

11-4 
46-, 
71-8 
86-1 

12-4 

50-4 

75'3 
927 

8                   S 

33-21       -oo 
•24   +.-08 

•32   +--07 
•42       "oo 

+  08'0028 

33-01        -oo 

'55    —'3* 
.   -49   --1I 

'53           "00 

+os-oo64 

19-14       '°° 
16-85    +'°5 

15-03     +•'•!& 

14-71       -oo 
—  os-o6o6 

34-82       -oo 
34-96.  --05 
35-02   --09 
34-95       -oo 
+  osooi8 

42-21        -oo 

41-69  +-I1 

41-32   +-07 
41-20       "oo 

—  O8'OI23 

22-92       -oo 
23''  5    -'47 

22"66     —  -2O 

22-37       -oo 
—  o"-oo77 

28-92       -oo 
29-09  —  -38 
28-67   --16 
28-43       -oo 
—  os-oo68 

52-63       -oo 

52-76     +-I2 

53-20       "oo 
-f  os-oo7i 

14-09       -oo 

"21     —  -O2 

•16   +-io 
•30       -oo 

+  08'0028 

25-13       -oo 

24-94    --02 

24-72  +-07 

24-68       -oo 
—  o"-oo55 

6 
5 
3 
4 

3 
3 
•    3 
4 

6 
4 

••    2 
g 

7 
4 
3 
3 

•   5 
5 
4 
6 

5 
3 
4 

7 

•    5 
3 
3 
7 

4 
6 

5 
5 
3 
3 

4 
3 

2 

4 

12-4 

44-0 

76-3 

86-4 

'4'4 
48-1 
71-6 
95'5 

10-4 
48-4 
75'3 
83'9 

15-2 
437 

747 
86-5 

11-4 

457 
76-6 
92-6 

14-4 
46-4 
73-8 

857 

14-4 

45'4 
74'3 
857 

i3'4 

49'4 
.93'5 

11-4 
42-7 
71-4 
85-9 

12-4 
48-9 
75'3 
9'7 

56-7       o-o 
56-5       o-o 

587   -z'5 
56-1       o-o 

—  o"-oo8 

54/6       o'o 
53'°  +i'5 
53'9  +°'5 
54'3,     °'o 
—  o"-oo4 

43-9       o-o 

34'5   +'  o 
30-3   +0-2 

27-5  ^    o-o 

—  o"'223 

51-9       o-o 

527     +03 

557   -''5 
547       o-o 
+  o"'039 

42-2       o'o 

40-0   +0-7 
40-0   —0-7 
38-6       o'o 
—  o"'o44 

45-1       o-o 
45-8   -0-3 
42-6   —  0-6 
41-4       o-o 

—  O"'O52 

43-4       o-o 

41-5  +0-4 

41-8   -1-5 
397       o-o 

—  O"'052 

16-3       o-o 
18-6  -1-6 
17-9       o-o 

+  0"'020 

29-5       o-o 
31-8       o-o 
33'4  -fo4 
34-8       o-o 
+o"-07i 

2  '2          O'O 

3'4   -''4 
3-1    -1-2 

1-8       o-o 
—  o"-oo5 

6 

3 
3 

i 

3 
4 
3 
5 

6 
4 

2 

8 

6 
3 
3 
3 

5 
3 
4 
5 

5 

4 

4 

8 

5 
3 
3 
6 

4 

2 

6 

5 
3 
3 
4 

4 
4 

2 

3 

Bonn  

Lund  

Green  wicli  

Grooinl  11.1992 
R  vdcliffe 

Greenwich  

Groombr.  1  98  2 
Radcliffe,  

Cliristian  a  
Greenwich  

Groom'  >r.  1993 
Radcliffe  

Christiania.  ... 
Greenwich  

Groombr.  1  98  3 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.  1994 
Radcliffe  

Bonn  .  . 

Greenwich  

Groombr.  1984 
Kadcliffe  

Bonn 

Harvard  

Greenwich.... 

Groomlir.  1995 
Hadcliffe  

Greenwich  .... 

Groombr.  1985 
Radcliffe  

Harvard 

Bonn  

Greenwich.... 

Groombr.  1996 
Radcliffe,  

Greenwich  

Groombr.  1986 
Radcliffe 

Christiania  ... 
Greenwich  ... 

Groombr.  1997 
Radcliffe 

|,i  mil.  

Greenwich.... 

Groombr.  1  987 
Radcliffe  

Christiania  ... 
Greenwich  .... 

Groombr.  1998 
Radcliffe 

Greenwich  .... 

Groombr.igSS 
Radclitfe  

Greenwich.... 

Groombr.  1  989 
Radcliffe  

Greenwich  — 

Groombr.  1999 
Radcliffe  

Heleingfors  .  .  . 
Greenwich  

Groombr.  1  990 
Radcliffe  

Harvard  

Greenwich  

Groombr.  2  ooo 
Radcliffe  .... 

Helsingfors  .  .  . 
Greenwich.... 

f 

Bonn 

Greenwich  .... 

GKOOMBHIUGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
mid  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

N.  P. 

D. 

Jpoch 
of 
Olw. 
1800. 

C-    a*  <S 

o  «-»  30 
3 

Residuals 
0-0. 

No.  of  Observations. 

•'.|>'"'l 
of 
Ohs. 
1800. 

"•si 

M 

g-o-; 
M 

« 

P 

1 

0 
•o 

I 

of 
Obs. 
1800. 

+ 

•F  :-'i 

r. 
1°' 

S 

^o 

'*u 

I 

<*. 

o 

O 

fc 

KIIO.-U 
of 
Obs. 
1800. 

Jfc 

|d 

"5 

1 
o  . 

•s  •• 

o-  i 

Y, 

8 

I 

3 

| 

6 
3 

2 

6 

5; 

3 

2 

3 

i 
6 

4 
6 

6 
6 

3 
3 

6 

5 

2 

7 

4 
5 
3 
3 

6 
3 

6 

i 

3 
3 

2 

3 

4 
4 

2 

3 

Adopted 
P.M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 

1'.   M. 

Piazzi  XIII.  109.. 
13''  23'" 
•7°    * 

Piazzi  XIII.  no.. 
I3h  24™ 
29°  .29' 

Groombridge  2003 
17°  10' 

Groombridge  2004 
13''  24'" 
19°    6' 

Groombridge  2005 
13''  24m 
19°  18' 

Groombridge  2  006 
'''45' 

Groombridge  2007 
I3h  I9m 

4°  4°' 

Groombridge  2008 
I3h  26™ 

47°  19' 
Piazzi  XIII.  123.. 

42°  i  r 

Groombridge  2010 
46°  42' 

Uroombr.zooi 
Radcliffe  

49'9 
95-2 

9'4 

46-5 

»47 

13-4 
49  '9 
94'5 

10-4 

S«'4 

94-1 

10-4 
47'3 
95'' 

77 
507 

93'6 

7'9 
50-4 

96-5 

9'4 
46-9 

747 
857 

12-3 

46-5 

75'3 
947 

15-1 

70-8 
92-0 

s             s 
19-47       -oo 

•38   +'*7 
•85       -oo 

25-80       -oo 
25-28  +07 
24-92       "oc 
—  o'-oi  1  1 

33-80  --42 
33-30  +-46 

34-22       -oo 

6-57       -oo 
•48   +  '08 
•54       -oo 

59-14       -oo 

58-83     +'I2 

58-68       -oo 

0-40       poo 
1-18   —-89 

O'2O          "OO 

1  1  -99       -oo 
8-72  --82 
3-45       -oo 

30-22       -oo 
29-84       -oo 

2973  --17 

29-45       -oo 

—  0"'OIOI 

18-70       -oo 

•94  -''5 
•82   +  -05 

•94       -oo 

48-93       -oo 
•85   --oi 

•82  —-05 

•70       -oo 

4 

2 

74 

6 

5 

5 

2 
2 

5 
5 

2 

6 

5. 
3 
6 

6 
7 

6 

29 

5 

6 

5 

3 
3 

4 

5 

2 

5 

5 

4 

2 

3 

«3'4 

45-8 

94'5 

9'4 
41  8 
85-1 

«3'4 
94-2 

10-4 

48-0 
94-2 

10-4 

47'4 
95-1 

77 
49-1 
93-6 

8-0 
49-0 
96-5 

9'4 
45-0 

747 
857 

12-3 
457 
75'3 
94'9 

15-1 

457 
70-8 
92-0 

IJ'I          O'O 

12-5  +0-9 

137       o-o 
4-  o"-oo7 

12-5       o-o 

I2'0    —0'7 

9-6       o-o 

56-6  +1-8 
62-0       o-o 

41-1       o'o 
42-4  +0-1 
44-2       o-o 

11-9       o-o 

13-4  -07 

14-0      o'o 

39-3          0-0 

37-6  +0-1 
35-9       o-o 
—  0-040 

1  6-  1       o-o 
15-8  -i-o 
13-3       o-o 

—  o"  032 

42-3       o-o 
397   +'-6 
41-3   -0-9 
40-0       o'o 

56-1       o-o 

56-5     -t-0'2 

577   -°'6 
57-5       o-o 
-f-o"'oi7 

10-6       o-o 

10-4  +0-3 
io'8       o'o 
+  o"-oo3 

5 

3 
9 

6 
4 
5 

2 

2 

5 

5 
3 
6 

5 

2 

6 
6 

20 

7 
6 

22 

S 

6 
3 
3 
3 

4 
3 

2 

3 

5 
3 

2 

3 

GroombriHga  20  1  1 

Ijt»  28m 

4'°  4°' 

Piazzi  XIII.  133.. 

10°  47' 

Groombridge  2013 
I3h  29™ 
50°  38' 

Piazzi  XI  II.  136. 
52°  15' 

24  Canum  Venaticiim 
,  jh  2gm 

4°°  25' 

8  1  Ursse  Majoris.. 
34°  *?' 

Groombridge  2017 
•  3h  30™ 
45°  '4' 

Groombridge  2018 
39°  57' 

Groombridge  2019 
47°  59' 

Graombrid^e  2020 
47°  '4' 

Grooinbr.2on 
Radcliffe 

I3'9 
46-3 

75'3 

8-1 

4T5 

887 

94'  ' 

46-1 
80-3 
88-3 

'3'4 
80-1 

8-2 
43-6 
807 
80-1 

9  '4 
43-6 

7°-3 
84-8 

11-4 

46-4 
80-7 
85-3 

10-4 

447 
81  -9 

93-o 

11-4 

47-8 
69-8 
89-0 

12-4 
46-0 
69'9 

907 

s              s 

37-96       -oo 
38-02   —  'oi 
38^09   —  -04 
38-08       -oo 
-t-o*'ooi  5 

4-69       -oo 
3-10  —-16 

0-95  —-03 

0-67       -oo 
30-28       -oo 

'I!     +-I4 

•16  +-09 
•24       'oo 
—  o'-ooo5 

52-66       -oo 

52-85     —'02 

53-01       -oo 

58-41        -oo 
58-17   —  -16 

57-61  --03 

57-59       -oo 
—  o"-o  1  1  4 

53-85       -oo 
•77   -'06 

•59  +'°3 
•57       -oo 

33-26       -co 
•30  —-06 
•18   +'05 

'22           'OO 

—  o'-ooo5 
11-56       -oo 

•53  --03 
•47  --04 

•40       -oo 
—  o'-ooig 

51-14      -oo 
50-67  -fMi 

50-59    --02 

50-39       -oo 

5  5  -oo       -oo 

55-07   --08 

54-99       -oo 

—  O"'OOOI 

8 
4 

2 

4 

5 

4 

2 

5 

5 
3 

2 

3 

6 
7 
3 

6 

5 
3 
3 

6 

5 

2 

7 

4 
5 

6 

6 
3 

6 

3 
4 

2 

3 

4 

5 

2 

3 

13-9 

477 

75'3 
94-2 

8-2 

44'3 
88-7 

93"0 

12-4 

46-4 

80-3 

88-3 

13-4 

46-9 

79'5 

8-2 
45-0 
80-7 
80-1 

9'4 

42-8 

847 

1,1-4 

41  6 

80-7 
84-0 

10-4 

437 
84-4 
92-4 

11-4 

437 
69-8 
89-0 

12-4 
44-1 

69-9 
90-7 

28-7       0-0 

28-8    +0'7 
31'3     -1-2 

30-6       o-o 

18-5       o-o 
17-0       o'o 
17-0   —1-8 
15-1       o-o 

53-5       o-o 

52-1     +0-2 

50-8   -|-o-i 
50-5       o-o 

13-8       o-o 
12-5   +1-4 
14-0       o'o 

18-3       o'o 
i8'i    -0'6 
17-5    -i-o 
i6'5       o-o 

15-2       o-o 
15-5   -o-i 
14-9   +07 
15-8       o-o 
+o"-oo8 

27-8       o-o 
26-7   -f-o-i 

277     -2-0 

25-6       o-o 

4-8       o'o 
6-8   -1-6 
4-1   +1-6 

5'8          O'O 
+  O"'OI2 

58-0       o'o 

58-9     -f2'2 
63-2    +  O'2 

65-1       o-o 

17-2       o-o 
17-2   +0-6 
18-8   -0-6 
18-5       o-o 
+  o"-oi7 

Greenwich  .... 

Groombr.2002 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  20  1  2 
Radcliffe  
Kasan  

Greenwich  

Groombr.20O3 
Radcliffe  

Greenwich  

Groombr.2Oi3 
Radcliffe  
Lund  , 

Greenwich  .... 

Groombr.  2  004 
Radcliffe  

Greenwich  .... 

Groombr.2014 
Radcliffe.... 

Greenwich  ... 

Groombr.2OO5 
Radcliffe  

Greenwich  — 

Groombr.  20  15 
Radclifle  
Bonn  
Greenwich  

Groombr.2Oi6 
Radcliffe 

Greenwich.... 

Groombr.2oo6 
Radcliffe  

Greenwich.... 

Groombr.2OO7 
Radcliffe  ... 

Helsingfors  .  .  . 
Greenwich  

Gro,>mbr.2oi7 
Radcliffe 

Greenwich  

Groombr.2Oo8 
Radcliffe  

Bonn  

Greenwich  

Groombr.  2018 
Radcliffe  

Bonn  

Harvard  

Greenwich  — 

Groombr.  2  009 
L'acicliffe  

Greenwich.... 

Groombr.  20  19 
Radcliffe  

Greenwich  

Groombr.20io 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.2020 
Radcliffe 

Bonn  

Bonn 

Greenwich  

Greenwich  

• 
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Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Groombridge  202 1  Groombr.2O2i 

I3h33m  Radcliffe 

50°  15'  !  Bonn 

Lundt... 

Greenwich  — 


Groombridge  2022  Groombr.2O22 
I3h  33m             Radcliffe... 
50°  15'  Bonn 

Lund 

Greenwich 

Groombridge  2023  Groombr.2O23 
I3h33m  Radcliffe.... 

41°  23'  Bonn 

Greenwich... 


Piazzi  XIIL  156.. 
38°  43' 

Groombridge  2025 
22°  24' 

Groombridge  2026 
I3h34m 


Groombridge  2027 
I3h  34™ 
37°  38' 


82  Ursaa  Majoris.. 

i3h3Sm 
36°  31' 


Groombridge  2029 

I3h  34m 
1 8'  n' 


Groombridge  2030 
I3h  36"" 
32°  14' 


Groombr.2O24 
Radcliffe... 
Harvard  ... 
Greenwich  .... 


Groombr.2O25 

Radcliffe 

Christiania  ... 
Greenwich 


Groombr.2026 

Radcliffe 

Bonn 

Greenwich 


Groombr.2O27 

Radcliffe 

Harvard 

Greenwich 


Groombr.2028 

Radcliffe 

Harvard 

Greenwich 


Groombr.2O29 
Radcliffe... 
Greenwich 


Groombr.2O3o 

Radcliffe 

Helsingfors  ... 
Greenwich 


R.  A. 


of 
Obs. 

1800. 


15-0 

477 
78-3 
86-3 
87-3 


15-0 
497 

78-3 

89-9 
87-3 


'5'4 

507 

74-3 
93'4 


10-4 

47'4 
757 
91-6 


14-4 


. 
6  a 

OJ-i 


=  0 


Adopted 
P.  M. 


46-9 
7, -8 


•oo 
-•19 

+  •02 
+  •03 

•oo 


•oo 

-•05 
+•13 

+  •04 
•oo 


11-32 
10-59 
10-44 

10-45 


16-53 

i5'95 
15-24 
15-12 
15-21 


17-08  -oo 

•13  —-06 

•M  --04 

•07  -oo 

—  O8'COOI 

18-84  -oo 

•58  +'12 

•61  — -oi 

•54  -oo 


f 

\ 

£ 

o 


N.  P.  D. 


Kpocli 

of 

Obs. 
1800. 


S-eB 

™  S^ 


Adopted 
P.  M. 


44-99       -oo 


45-40   — -02 

4579   -'" 
91-3  45-91       -oo 

08'0120 


15-4 
47-1 

777 
91-2 


14-4 

43'9 
75-0 

94'4 


9'4 

45'3 

7i-4 
91-4 


'3'4 
45  -o 
93'9 


10-4 
45-6 

7«'3 
95-1 


42-44       -oo 

•41     —'02 

•33       -oo 
•31       -oo 
—  o"-ooi7 


-oo 

+-07 

+'02 

-oo 


54-98 

78 

•70 

•63 


16-42       -oo 

1578  +-04 

15-38   —  -oi 

1  5  '04       -oo 

-os-oi68 


33-08 
32-77 
32-46 


-oo 
-06 
-oo 


20-60  -oo 

20-39  ~'°7 

20-18  —-05 

19-95  -oo 


1  • 

1' 

* 

Ji 


4 
3 

'9 

6 

5 

2 

5 


15-0  26-9  o-o 
46-o;3n  +0-1 
78-3  35-2  +0-5 
86-3 '37-3  -0-6 
87-3  ;36'9  o-o 
+  o"'i38 

15-0  16-8       o-o 
46-4  20-6   +0-4 

78'3  J25'5    -0-4 
89-9  26-9   —02 


8/-3 


'5'4 

48-4 


26-3 

"•13,  i 

25-4   +27j 


29-7  -1-5 

743  128-4  -0-2 

92-3  ,28-2  O'O 

I  -j-o"ooi* 

10-4  32-0  o-o 

47-4  31-0  +0-5 

77-9  30-7  +0-5 


90-5 


14-4 

47'4 
71-8 
91-4 


31'! 

—  o 


o-o 
-oi 


477 
777 


4-0  o'o 
5-6  -j-o-l 
6-6  +0-5 

8'2          O'O 

+o"-o55 


41-5       o-o 

427  -0-5 

42-9   -o-i 
89-7  143-0       o-o 

+  0"'020 


14-4 
^6-4 

75-0 


9'4 

42-8 

7i-4 
91-0 


'3'4 

45 '9 
92-2 


10-4 
44-1 

7''3 
95-2 


52*0 
52-8 
52-4 


o-o 

-0-6 

o-o 


12-4 


l6'5          0-0  2 

150+1-0  3 

15-8   -0-3  4 

15-3       o-o  6 
—  o"-oi  5 

26-6       o-o  6 

23-8  +o-4J  5 

22"O    +O'2,  4 

20-8       o-oj  7 

-0"-o7i  ; 


6 

4 

3' 


O'O 

.1 


6 
12-0  —  0-3]     4 

I2'O     —  rol       2 

10-4       o-o     5 


Star's  Name, 

and  Approximate 

it.  A.  and  N.  P.  D. 

1890-0. 


83  Ursse  Mnjoris. 
13''  36™ 

34°  45' 


Authority. 


Groombr.2O3 1 

Riidcliffe 

Harvard 

Greenwich.... 


Groombridge  2032  Groorabr.2O32 

I3h37m  |  Radcliffe 

47°  46'  Bonn 

Greenwich... 


Groombridge  2033  Groombr.2O3i 

I3h  38"'  ,  Radcliffe 

33°  43'  |  Helsingfors  . . 

Greenwich... 


Piazzi  XIIL  184..  Groombr.2O34 

I3h38m  j  Radcliffe 

24°  37'  ]  Christiania  .. 

Greenwich  ... 


Groombridge  2035 

,jh  jgm 

24°  10' 


Piazzi  XIIL  189.. 
37°  «' 

Groombridge  2037 
10°     5' 

Groombridge  2038 
33°  48' 

Groom  bridge  2039 
49°     '' 


Groombridge  2040 
,3h  J9» 

29°  37' 


Groombr.2O35 

Radcliffe 

Christiania... 
Greenwich . . 


Radcliffe 
Harvard 
Greenwich 


Radcliffe 

Kasan 

Greenwich. 


Groombr.203? 
Radcliffe... 
Helsingfors  . . . 
Greenwich 


Groombr.2O39 

Radcliffe 

Bonn  

Greenwich  — 


Groombr.2040 
Radcliffe .... 
Helsingfors... 
Greenwich  . 


K.  A. 


,  «  w  P 

ipoch  T3  -3  X 

of  §  fl 

Obs.  || - 
1800. 


o' 


Adopted 
P.  M. 


9-4  34-28 
437133-99 


70-3 
85-3 


34-00 
3398 

—  o"  0040 


8 

"OO 

+  •15 

+  •04 

•oo 


N.  P.  D. 


12-4  48-09        "oo 

45'3  47"96   -' 
747]4777   -* 
87-3  47-56       -oo 
—  o"  0071 


11-4 

45-6 
70-3 
94-2 


14-4 
46-9 
71-4 
94'3 


25-84       -oo 
'94   --'5 

'93   -"'7 
73       -oo 
—  o"-oo  i  3 

3-64       -oo 

4-03     —'02 

4-40  --13 

4-52       -oo 

+  08'OI  10 


14-4  [42-82 
46-0  43-34 


71-7 
92-2 


13-9 

43'6 
76-4 
85-6 


77 
46-9 

88-4 
94-0 


10-4 
46-7 

70'3 
927 


>5'3 
467 
69-9 
90-0 


13-4 
48-9 
74-8 
92-5 


•oo 

+•07 
-•05 

•oo 


43'94 
44-26 


38-97  -oo 

39-01  —  -08 

38-80  +-08 

38-86  -co 


40-41  -oo 

39-83  --oi 

38-38  +-82 

39-11  -oo 


1-69  -OO 

•6 1    +-02 

'54  +'°5 
•56       -oo 

—  O8'ooi6 

32-54       -oo 

'45    ~°3 
•39   —'05 

•27       -oo 

—  0^0036 

54-49       -oo 
•40  +-oi 

•21     +'14 

•30       -oo 

—  O8'OO24 


.       g 

•o-  & 

« 

Epoch 

*    5* 

id 

of 
Obs. 

||~. 

1" 

1800. 

J. 

fc 

Adopted 
P.  M. 


9-4  41-3  o-o 

44-5  41-2  o-o 

70-3  40-7  +0-4 

85-3  |4ro  o'o 


12-4  17  i 
42-8  17-1 

747  :'  T  5 
87-3  '6-5 


o-o 

—  0'2 

O'O 

—  o"-oo8 
I 
11-4     5-8       o-o 

44-0    4-6  + 1-1 

70-3       5-4    +0-2 


94-2 


5'5 
—  o' 


O'O 

•004 


14-4 

44'9 
717 
92-9 


139 


6 

5  47'8 
2  76-4 
6 


85-4 


56-5 
56-1 

5  7 '4 
57-1 


77  '9'3 
46-7   18-3   —0-6 


i;-i 


93  6  16-1 


10-4  45-5 

47'i  ,43'5 
70-3  44-6 
92-2  447 
—  o' 


1-2 

o-o 


o-o 
+  1-6 
+  0-3 

o-o 
•oio 


15-3  32-7       o-o 
48-0  32-8   +0-8 

90-0  34'9       o-o 


13-421-5  c 
46'7|'9'3  +i'8 
74'8ji9'5  +  '•* 
91-9  20-5  o-o 
-o"-oi3 


14-4  18  8  o-o  5 

47-2  17-8  +0-9  5 

71-4  19-8  -1-1  3 

94-0  1 8-6  o-o  10 


21-9       o-o  5 

21-1    +0-5  4 

20-9   +0-3  3 

20-9       o-o  5 
—  o"-oi3 


o-o  6 

+  07'  5 

~°'4  \ 

o-o  8 

'•008  I 


6 
6 

2 
10 
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Star's  Name, 
anil  Approximate 
R.  A.  ami  N.  P.  D. 
1890-0. 

Antliurity. 

R  A. 

N.  P. 

D. 

Star's  Name, 
ami  Approximate 
R.  A.  and  N.  P  D. 
1890  'a 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopttd  R.  A. 
1890-0. 

Ri-xiiluals 
C'-O. 

No.  of  Observations. 

Epoch 
of 
Obs 
1800. 

+ 

1-zI 

"x  c.  " 
J"  —  C.' 
5  a; 

\K 

00 

Id 

P 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

M8*    0 
111 
Ifj? 
«J- 

It 
2o 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

+ 

*j 

,  .  • 

1}d 
J5ft< 

PQ 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopt-d 

p.  k 

Adopted 
P.M. 

Adopted 
P.M. 

Groombridge  2041 
13''  4Om 
29°  18' 

Groiimbrid^'B  2042 
13''  41'" 
48°  *+' 

Groom  Widge  2043 
I3h  4im 
50°  56' 

Groombridge  2044 
I3h  41™ 

48°   21' 

I'iu/.zi  XIII.  200.. 
13''  4im 
33°  33' 

jrroombridge  2046 
1  3h  40™ 
19°    o' 

Groombridge  2047 

,  jh  +2m 

50°  54' 

Groombridge  2048 
i  3''  42'" 
48°  29' 

84  Crsze  Majori*.. 
I3h  42™ 
35°    «' 

85  I  'r-;i-  Majorisv/ 

I3h43m 
40°    8' 

Groonibr.2O4i 
Hadcliffe  

'»'4 

44-8 
74-8 
•90  8 

12-3 
47-6 
697 
937 

'5'4 

46-0 

S3"' 
85-0 

12-4 

47"! 
69-9 

93'9 

10-4 
50-1 
70-8 
9*'3 

•5'4 
51-9 

94'3 

'5'4 
48-1 
80-6 
86-0 

12-4 
517 
69-8 
90-0 

9'4 
46-6 

71-3 

7i-4 
75-0 

6-9 

427 
947 

s             s 

6-96       -oo 

•64    +-I2 

•48   +  -08 

•45       -0° 
-  o''oo65 

21  'I  8          -00 

•28   --08 
•ii    +-ii 
•23       -oo 
4-  o"-ooo6 

33-50       -oo 
•44  --04 

•25     +'02 

•27       -oo 
—  o'-oo33 

34-14          -QO 

33-79   --oi 

33-62  --09 

33-28       -oo 
—  o8-oio6 

8-33       -oo 

874  +'°7 
9-11    --05 
9-30       -oo 
-t-o'-oi  i  S 

24-09       -oo 
2372   +-06 
23-45       '0° 
—  o*-oo8i 

15-92       -oo 
•63    --04 
•23   +-03 

'2  I           '00 

—  o"-oioi 
17-69       -oo 

•84     --I3 

77   --°5 
73       -oo 
4-  o'-  0005 

29-61       -oo 

•36  +-14 
•46  --03 
•42    +  -01 
•42       -oo 

—  O'-OO29 

13-43       -oo 
12-84  +M4 

12-31           'CO 
—  0"0128 

6 
3 

2 

5 

4 
4 

6 

6 
3 
9 

5 

6 
4 

2 

5 

6 
3 

2 

6 

2 
2 

5 

6 
3 
4 
5 

2 

3 

2 
»i 

6 
4 

2 

J 

>7 

84 
80 

12-4 

48-4 

74-8 
91  i 

12-3 
48-, 
69-7 
94'3 

>5'4 
49-0 

S3'' 
85-0 

12-4 

437 
699 

94'3 

10-4 
48  6 
70-8 
916 

'5'4 
5  ''4 
94-0 

'5'4 

481 
80-6 
86-0 

12-4 

5'-9 
69-8 

90-4 

9'4 
43'2 
71-3 

7»'4 

75-0 

9-1 

43'4 
947 

5-2       o-o 

5-5       o-o 

5'4  +°'3 
5  8       o'o 
+  o"'oc8 

33-0       o-o 
33-5   +0-9 

33'8   +14 
36-0       o-o 
+  o"-o37 

43-8       o-o 
41-3   +2-6 

43-2  +0-7 

43-9       o-o 
+o"'ooi 

30-5       o-o 
31-7       o-o 
33  o  -0-4 
33'5       o'o 
+  °"'°57 

l-I           O'O 

14-1  +0-7 
22-7   +0-1 
30-3       oo 
+o"  360 

47-2       O'o 
46-9   —o-i 
46-1       o-o 
—  o"'oi4 

23-4       o-o 

23-7   +0-1 

24-0  +0-3 

24-3       o-o 
+o"-oi3 

49-  1       o-o 
50-5   +0-8 
52-9   —  0-6 
53-4       o-o 
+  o"-oS5 

3-3       o-o 

3'8     —1-2 
I'9     +OJ 

37   -I'S 

2'2          0-0 

—  o"-oi7 

14-1       o-o 
15-1    —0-8 
14-6       o-o 
+  o'  -006 

6 

5 

2 

5 

4 
3 
3 
4 

6 

5 
9 
5 

6 
4 

2 

4 

5 
5 

2 

5 

2 

2 

6 

6 
4 
4 

5 

2 
2 
2 
3 

6 
5 

2 

4 
3 

101 

34 
78 

Groombridge  205  i 
'3h43ra 

47°  M' 

Groorubridge  2052 
I3h43m 
39°  12/ 

Groombridge  2053 
I3h  42m 
11°  23' 

Groombridge  2054 
1  3h  46™ 
47°  18' 

Groombridge  2055 
I3h  46™ 

*r  57' 

Piazzi  XIII.  233... 
1  3h  46'" 
3°°  54' 

Groombridge  2057 
I3h  48m 
49°    7' 

Groombridge  2058 
I3h  48m 
47°  1  6' 

10  Draconis  i 

Groombr.2Oji 
Radcliffe 

11-4 

467 
69-9 
887 

11-4 
48-2 
75'5 
93'5 

'3'4 

44'9 
88-4 
99-2 

12-4 

44'* 
69-9 
88-7 

13-8 
44-6 

75'3 
82-9 

10-4 
44-1 

73-8 
91-6 

11-4 

49'4 
73'3 
92-4 

12-4 

477 
69-9 
93-8 

8-4 
45-8 
927 

10-4 

47'4 
75-0 
92-0 

S                   8 

26-21       -00 
43   -'!' 

•41     —  -O2 

•45       -oo 
+  o"-oo3i 

37-30         '00 

•35  --07 

•20  +'06 
•25       -oo 
—  o"-ooo6 

13-52       -oo 
12-29   +'34 

II'2O    +'22 

11-14       -oo 

—  o"-0277 

15-08       -oo 
15-00  +-04 
14-90  +'io 
14-97       -oo 
—  o"-ooi4 

9-80       'oo 
10-34   —  -18 
10-39  +'13 
io'6z       -oo 
+o"-oi  19 

41-11       -oo 
40-97   +-oi 
41-05   —-18 
40-80       'oo 
—  o"-oo38 

29^25       -oo 
•ii   +-06 
•07   +-04 
•07       -oo 

—  O''OO22 

46-10       -oo 

45-89     +'05 
45-69    +-15 

4573       -oo 
—  o"-oo46 

12-95       -oo 
13-07   +-oi 
13-25       -oo 
+o'-oo36 

2O-O2          'GO 
18-71     +'02 

17-78   —  -oi 
17-18       -oo 
—  o'-o348 

S 

5 

2 

3 

3 
4 

2 

5 
5 

2 
2 

7 

3 

4 

2 

3 

7 
3 

2 
'3 

6 

4 

2 
S 

6 
6 

4 
3 

! 

6 

2 

3 
6 

<H 

5 
5 

6 

11-4 
42-8 
69-9 
887 

11-4 
46-9 

75'5 
92'3 

•3'4 
46-4 

88-4 
1037 

12-4 
47-6 
69-9 

88-7 

13-8 
H'i 

75'3 
82-8 

10-4 

45'4 
73'8 
90-9 

11-4 

44  '9 
74'4 
92-4 

12-4 
44-2 
69-9 
938 

8-4 
42-8 
90-1 

10-4 
46-0 
75-0 
91-3 

H                 m 

4-8       o-o 
5'5   +°7 
74       °  ° 

8'2          O'O 

+  o"-o44 
48-9       o-o 

46-5  +I-] 

466         O'O 

46-0       o-o 
—  o"-036 

93       o-o 
7-5       o-o 
4-0  +1-2 
4-4       o-o 
—  o"-056 

2  '8         O-O 

0-7   +1-3 
1-4  +0-1 

I'l          O'O 
—  O"'O22 

36'!       o-o 
39-1    -o-i 
40-6   +1-3 
42-7       o-o 
+o"-o96 

58-5       o-o 
565   +1-6 
57-2   +0-6 
57-6       oo 
—  o"-oii 

9-9       o-o 

9-4  +0-6 
97   +°'4 

1O'2          O'O 

+  o"-oo4 

24-0         O'O 

24-9  —  o'8 
25-0  -0-8 
24-3       o-o 
+o"-oo4 

59-6       o-o 
59-8   -0-3 
59-4       o-o 

—  O"'OO2 

17-1       o-o 
18-8   +0-1 
19-6  +07 

21  '2          O-O 
+  0"'05I 

5 
5 

2 

3 

3 

4 

^ 

5 

5 
5 

2 
I  I 

3 

5 

2 

3 

7 
4 

2 
22 

6 
6 

2 

5 

6 
4 
4 
3 

5 
4 

2 

3 

6 
5 
'5 

6 

6 

3 

10 

Helsingfore  .  .  . 
Greenwich.... 

Groombr.2O42 
Radcliffe  

Greenwich  .... 

Groombr.2052 
Radcliffe 

Bonn  

Greenwich.... 

Groonibr.2O43 
Radcliffe  

Greenwich  

Groombr.2053 
Radcliffe 

Lund  

ICas&n 

Greenwich  ... 

(irootiibr.2O44 
Kailcliffe  

Greenwich.... 

Groombr.2O54 
Radcliffe 

Bonn  

Bonn 

Greenwich.  ... 

Groombr.2045 
Railcliffe  
Helsingfors... 
Greenwich  .... 

Groombr.2046 
-R.,fl,.i;(V0 

Greenwich  

Groombr.2O55 
Radcliffe  

Helsingfors... 
Greenwich.... 

Grooinbr.2O56 
Radcliffe  

Greenwich.... 

Groombr.2O47 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.2057 
Radcliffe 

Lund  

Greenwich.... 

Groombr.2O48 
Railcliffe  
Bonn  

Greenwich  .... 

Groombr.2O58 
Kadcliffe  

Greenwich  ... 
Groombr.2O49 

Greenwich  .... 

Groombr.2O59 
Radcliffe  

Helsingfors... 
Harvard  

I3h  48m 
H°  43' 

Groombridge  2060 
I3h  48'" 

21°      8' 

Greenwich  

Groombr.2o6o 

Kalclitfo  .. 

Greenwich  .... 

Groombr.2050 
Radcliffe  .  .. 

Christiania.... 
Greenwich  — 

Greenwich  ... 

3  L 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890  -o. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

kH 

°«d 

of 

So.* 

&•% 
•< 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

d 

o-,a 

x  £*> 

"5  Cu~ 

5-°a 
JSoS 

fe 

Residuals 
C-0. 

No.  of  Observations. 

Spoeh 
of 
Obs. 
1800. 
+ 

_.< 

°~i  . 

co  •"•   O 

11| 

CJ    g4Xi 

wr 

Residuals 
C-0. 

No.  of  Observations. 

Jpoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adu]iti'il 
N.  P.  1).  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  2061 
I3h  48m 
21°    7' 

86  Ursse  Majoris.., 

I3h49m 
35°  43' 

Piazzi  XIII.  263.. 

,3h45m 

6°  4.' 

Groombridge  2064 
I3h  52m 
45°  10' 

Groombridge  2065 
I3h  2gm 

'°  53' 

Groombridge  2066 

,jh  j0m 

10°  27' 

Groombridge  2067 
,3h  53m 

26°  40' 

Groombridge  2068 

I3h54m 
27°  58' 

Groombridge  2069 
,3h  55m 

47°  25' 

Groombridge  2070 
,3h  S5m 

Z4°  34' 

Groombr.2o6i 
Radcliffe 

10-4 
46-5 

75-0 
91-9 

9'4 
44'3 

7i-4 
85-2 

7-8 

44'5 
94-1 

'5'4 
47'9 
74'3 
87-4 

.8-4 
49'5 
957 

7'9 
46-4 

70-4 
92-6 

12-6 
46-4 

75'3 
91-7 

10-4 
45-8 

75-3 
90-6 

11-4 
48-0 
69-9 
92-1 

i3'4 

45-4 
76-1 

90-4 

s            s 
31-41       -oo 
30-88  —-08 
30-41    —-09 
30-03       -oo 

—  0S'OI72 

48-56       -oo 

•32  +-09 

•25   +-06 
•25       -oo 
—  o"-oo4i 

26  65       -oo 

28-91  --93 

29-78       -oo 
+  o8'0363 

26-74       '°° 

•82     -MO 

•70       -oo 
•69       -oo 

—  o8  0007 

40-41+3-50 
45-94-1-83 

44-31        -oo 
+  o8-oo47* 

25-22       -oo 
25-18   —-42 

24-58     —Ml 

24-21       -oo 
—  os-oii8 

47-42       -oo 
46-96   +-ii 
46-70   +-07 
46-59       -oo 
—  o'-oio5 

7-30       -oo 
•09  +-09 
•01    +-io 
•07       -oo 

—  OB"OO27 

9-14       -oo 
•02    +  -08 

•II  --03 

•06       -oo 

—  OS'OOIO 

25-91       -oo 
•58   +'33 
77  +''3 
•90       'oo 

—  O'-OOOI 

2 

5 
3 
5 

6 

5 
5 
9  i 

6 
6 

7 

3 
4 

2 

3 

3 
6 

5 

7 
6 

4 
9* 

5 
3 

2 

6 

6 

4 

2 

5 

3 
S 

2 

4 

5 
3 
4 
5 

10-4 
466 

75-0 
92-0 

9-4 
42-7 
71-4 

85-2 

7-8 
46-6 
94-1 

'5'4 
44'9 
74'3 
87-4 

8-4 

45'9 
927 

7'9 
45-8 
70-4 

9'7 

12-3 
43-6 

75'3 
91-8 

10-4 

43'9 

75'3 
90-8 

11-4 

447 
69-9 
92-1 

I3-4 
47'4 
76-1 
91-4 

52-0       o-o 

51-5  -0-5 

50-6   —0-4 
49-6       o'o 

—  o"-o3o 

48-5       o-o 

49-2  -0-7 
49-0  -0'4 

48-6       o-o 
+  o"-ooi 

41-8       o-o 

42-8  +0-3 

447       o-o 
+  o"-o34 

49-1       o-o 

49-0  +0-3 

49-4  +0-1 
49-6       o'o 
+  o"-oo7 

8-9       o-o 
8-5   -0-3 
7-4      o-o 
—  o"-oi8 

41-6       o-o 
41-9   —0-6 
42-0  —0-9 
40-9       o-o 
—  o"-oo8 

21-6       o-o 

21'3     —0-2 
20'2     +0'5 

20-4       o-o 
—  o"-oi5 

57-4       o-o 
51-0  —0-6 
43-0  +0-9 
40-5       o'o 

—  0"'2IO 

4-6       o-o 
26  +0-8 
3-2    -0-7 
1-7       o-o 
—  o"-O36 

19-2       o'o 

l8'9     +0-2 

177   +''3 
18-9       o'o 
—  o"-oo4 

2 

5 
3 
5 

6 

\ 

8 

6 

9 

7 

3 
4 

2 

3 

4 
4 
10 

7 

4 
H 

7 

2 

6 

6 

4 

2 

5 

3 
4 

2 

4 

5 
5 
4 
7 

Groombridge  2071 

jjh  j2m 

8°  41' 

Groombridge  2072 
,3h  57m 

45°  54 
Piazzi  XIII.  296... 

,jh  jgm 

38°  29' 
Groombridge  2074 

jjh  jgm 

20°  46' 
Piazzi  XIII.  306... 

,3h  jgm 

20°  47' 

Groombr.207i 
Radcliffe  

77 

47  '4 
94-2 

11-4 

47-0 

73'4 
88-4 

10-4 

449 
72-4 
89-2 

12-4 
45'4 
73'3 
94'3 

12-4 
43-0 
74-6 
94'5 

6-9 
48-1 
94-1 

10-4 
45'i 

73'9 
87-4 

9-4 
45-6 

74'3 
69-9 

8-4 
53'9 

I02M 

9-4 
43'3 

7'H 
84-8 

83-9 

s              s 
34-51        -oo 

36-56  --65 

37-55       -oo 

+  0-0350 

40-41        -oo 

•n    +"'3 
•16   —'05 
•04       -oo 
—  o"'oo48 

54-36       -oo 
•26   +-o^ 
•20  +-06 
•23       -oo 
—  os-ooi7 

15-91        -oo 
i6'O4   —  -o<| 
16-20  —-II 
16-15       '°° 

+  O8-0029 

25-63       -oo 
•39  +'°8 

•21      +'08 

•i  8       -oo 
—  os-oo55 

25-31       -oo 
25-07   --07 
24-65       -oo 
—  os-oo76 

52-49       -oo 
•54  —03 
•52       -oo 
•53       -oo 
+  os'ooo5 

31-90       -oo 

•89  --03 
•91  --07 

•84       -oo 

—  08"OOIO 

47-24       -oo 
46-95    —'66 
45-28       -oo 

—  O8'O2IO 

11-37       -oo 
n-oi    +-13 
10-81    +-14 

10-84     +'02 

io'86       -oo 
—  os-oo68 

5 
4 
5 

3 

5 

2 

3 

6 

4 
5 
5 

2 

3 

2 

6 

5 
5 
4 

13 

8 

10 

70 

6 
5 

2 

3 

6 
5 

2 

6 

2 

6 

5 

6 
4 

2 

2 

7 

77 
46-4 

91-8 

11-4 
47-6 

73+ 
88-4 

10-4 
48-4 

72  '4 
88-9 

12-4 
507 

73'3 
93-8 

12-4 

43'2 
74-6 

93'9 

9-0 

43'2 
93-1 

10-4 
44'4 

73'9 
87-4 

9'4 

44-0 

74'3 
69-9 

8-4 
49  '4 

IO2'I 
9'4 

43'° 
7i-4 
84-8 
84-5 

277       o"o 
26-1    +  1-5 
27-4       o-o 
—  o"-oo4 

40-3   -1-5 
37-1    +ro 
36-8   +07 

37-1       o-o 

—  o"'023* 

55'9       o-o 
56-6   —0-3 

56-2  +0-3 

567       o-o 
+  o"-oio 

7-9       o-o 

8'3   -07 

5'4    +2-0 

7'3,,      °° 

—  o"'oo7 

30-6       o  o 
29-5   +0-8 
30-3   -0-3 
29-9       o-o 
—  o"-oo9 

55-1       o-o 
54-2  +0-3 
53-6       o-o 
—  o"-oi8 

37-3       o-o 
377   +  °'3 

37'3   +1-3 
38-8       o-o 

+  o"-oi9 

17-4       o-o 
18-8   —08 

197     -1-2 

18-5       o-o 
+  o"-oi8 

497       °'° 
51-0  -2-5 
46-9       o'o 
—  o"-o3o 

24-3       o-o 

22-8     —0-2 
20-1     +I'0 
2O-O     +°'4 

204       o-o 

—  o"-O)2 

7 
6 

3 

5 

2 

3 

6 

5 
5 
5 

2 

4 

2 

6 

6 
5 
4 

12 

*5 

6 
81 

6 

4 

2 

3 

6 

6 

2 

6 

A 

5 
6 

2 

2 

6 

1 

Christiania  
Greenwich  ... 

Groombr.2o62 
Kadcliffe  

Greenwich... 

Groombr.2O72 
Radcliffe  

Harvard  
Greenwich  .... 

Groombr.2o63 
Radrliffe  

Greenwich  ... 

Groombr.2O7; 
Radcliffe  
Lund  

Greenwich  ... 

Groombr.2o64 
Radcliffe 

Greenwich  .  .  . 

Groombr.2O7^ 
Radcliffe 

Bonn  

Christiania... 
Greenwich  ... 

Groombr.2O75 
Railcliffe 

Greenwich.... 

Groombr.2o65 
Radcliffe 

Christiania... 
Greenwich  ... 

Groombr.2076 
Radcliffe  
Greenwich  .  .  . 

Groombr.2077 
Radcliffe  
Bonn  

Greenwich  ... 

Groombr.2o66 
RadclifFe 

I4h    im 
25°    5' 

Groombridge  2077 

1  4h      2m 

47°  «' 

Piazzi  XIII.  316... 
Hh    3m 

45°  37' 

Groombridge  2079 
I3h  56™ 
6°  30' 

K  asan  

Greenwich  .... 

Groombr.2o67 
Radcliffe  

Helsingfors  ... 
Greenwich  ... 

Groombr.2o68 
Radcliffe  

Greenwich  ... 

Groombr.2078 
Radcliffe  
Bonn  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.2o69 
Radcliffe 

Greenwich   .. 

Groombr.2O79 
Radcliffe  .  . 

Bonn  

Greenwich  .. 

Groombr.2o8o 
Radcliffe  
Harvard  

Greenwich  

Groombr.207o 
Radcliffe...  . 

I4h    4™ 
40°     i' 

Christiania  
Greenwich  

Greenwich  ... 
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Shir's  Name, 
ami  Approximate 
R.  A.  aii.I  X.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

K|>ocli 
of 
Obs. 
iSoo. 

+ 

_< 

°«d 

§1  i? 
J|~ 

Residuals 
C-0. 

No.  of  Observations. 

Kpn'-li 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

Oils. 

1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

• 
ld 
1° 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

-     1 

S|| 

lt«- 

tc"***5" 

ri 

Residuals 
C-0. 

No.  of  Observations 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  2081 
I4h    5'"' 
49°  57' 

Groombridge  2082 

,4I,       .'„, 

30°    8' 

Grroombridge  2083 
I4h    7m 

47°    8' 

Piazzi  XIV.  24.... 
,4h     jm 

3°°  55' 

3  Ursse  Minoris.  ... 
,4h    gin 

•4°  53' 

Grooml>riilge  2086 
,4h    9m 

50°  22' 
Groombridge  2087 

,4h     jm 

20°  37' 

17  r.oiitis  K 

I4h     gm 
37°  4'' 

Groonibridge  2089 
I4h    9™ 

47'  57' 

Groombridge  2090 
I4h  iom 
50"   12' 

Groombr.2o8i 
Radcliffe  

>3'4 

489 
699 
92-1 

10-4 

447 
72-4 
92-4 

12-4 
46-5 

74'3 
88-0 

"•4 

477 
71-3 
95-0 

9'4 

46-4 

75-8 
95'3 

>3'4 
48-4 
80-4 
87-3 

12-4 

474 
717 
92-2 

7-8 
46-0 

7i-4 
85-8 

12-4 
46-1 
69-9 
90-6 

13-4 

49'9 

78-7 

80-4 
90-0 

8                    8 

52-59       -oo 

•70     --05 
•71     —  '02 

•73       -oo 
-f-o8"ooi9 

23-10       -oo 
22-18   +-33 
22-04  +'oi 
21-72       -oo 
-o'-oi68 

11-93       -oo 

•93   --05 
•80  +-04 
•81        -oo 
—  o"-ooi6 

52-50       -oo 
•67       -oo 
•82   —-04 
•90       -oo 

+  o8-oo48 

5-62       -oo 

5'35    -''7 
4-78   +-04 
4-59       -oo 

—  08'0120 

32-25       -oo 
•16  +-07 

MO     -J--I2 
•21           -00 

—  o"-ooo5 
56-51        -oo 

•63  --07 

'55   +  '°4 
•62       -oo 
+O8'ooi4 

31-81        -co 
32-21    --05 
32-49   --io 
32-52       -oo 
-f-o"-oo9i 

57-48       -oo 

•54  -'« 

•48   —  -ii 
•34       -oo 
—  o'-ooiS 

1-80       -oo 
•58   +-14 
•50  ~(--i5 

•52     +-I2 

•62       -oo 

—  o"-oo23 

5 

7 

2 

4 

6 

3 

2 

7 

5 
5 

2 

3 

6 
* 

2 

5 

4 

4 
1  1 

»3i 

2 

3 
3 
3 

4 
3 
3 
5 

6 

4 

2 

6 

6 

5 
a 
3 

5 

2 

3 

2 

3 

'3'4 

46-9 
69-9 
92-3 

10-4 

45-9 

7Z'4 
92-9 

12-4 

46-4 

74'3 
88-0 

114 
46-4 
7«'3 
947 

9'4 
4'7 

758 
94-0 

'3'4 
52-8 

80-4 
87-3 

12-4 

447 
71-7 
92-1 

7-8 
45'z 
7>'4 
85-9 

12-4 

44'4 
69-9 
90-6 

13-4 
47-1 

78-7 
80-4 
90-0 

8-6        o"o 
87    +0-9 
9'5   +0-8 

1  1  'O          O'O 

f  o"-O3o 
25-6       o'o 

27-6  -1-3 

27-6   —0-6 
27-5       o-o 
+  o'-o23 

32-8       o-o 
327   -o-i 

33'4  -'-o 
32-3       o-o 

—  o"'oo7 

49-7       o-o 
52-3    -0-6 
54-0  -0-9 
54-5       o-o 
+  o"-o58 

6-9       o-o 
7-3   -0-7 
6-3   +0-1 
6-3       o-o 
—  o"-oo7 

24-2       o-o 
24-7   +1-0 
25-9  +0-9 
27-1       o-o 
+  o"  039 

5-5       o-o 

7-4  -1-3 
7-1  -0-5 

6-9       o-o 
+  o"-oi8 

43-3       o-o 

43'9   -°7 
43-6  -0-4 
43-1       o-o 
—  o"-oO3 

437       °'o 
47-0  -f  1-1 
51-1    +0-5 
54-4       o-o 
+  o"-i37 

38*3       o-o 

37-6  +0-4 

39'5  -'7 
38-2   -0-4 
37-7       o-o 
—  o""oo8 

5 
4 

2 

3 

6 

4 

2 

6 

5 
4 

2 

3 

6 
4 

2 

5 

6 
6 
ii 
'9 

2 

3 
3 

2 

5 
3 
3 

7 

8 
4 

2 

6 

6 

3 

2 

3 

5 
3 
3 

2 

3 

Groombridge  2091 
I4h  iom 
20°    2' 

19  Boiitis  \ 

Groombr.zogi 
Radcliffe  

Christian  ia  — 
Greenwich  

• 

Groombr.zo92 

8-4 

50-7 

74'4 
84-0 

8-2 
44-1 
937 

8-8 

43'5 
86-4 

8-4 
50-7 

94'  5 

11-4 

48-0 

79H 
87-4 

9'4 
43'5 
73'3 
68-3 

T4 
46-0 

79'4 

87-7 

12-4 

47-0 

747 
90-8 

77 
51-9 
94-0 

11-4 
42-9 
87-1 
88-6 

8                   9 

170       -oo 

•82  —-25 
•54  --05 
•46       -oo 

—  O"'OO32 

13-62       -oo 
13-00  —-03 
12-07        '°° 
—  os-oi8i 

17-57       'o° 
17-02   +-oi 
1  6-40       -oo 
—  o8-o  1  5  1 

17-39       -oo 

'7'56  -'37 
16-97       -oo 
—  o8-oo49 

38-59       -oo 
•57   --02 
•44  +-08 
•51       -oo 
—  o'-ooi  i 

16-87       'oo 

•50  +-25 
•58  +-07 

•66       -oo 
—  o"-oo36 

24-63       -op 

'59  +'°3 
'55   +'°7 
•62      -oo 

—  O8'OOOI 

33-50       -oo 
•66   —'03 
•82   —-09 
•78       -oo 
+  o"-oo36 

38-36     o-oo 
39-06-1-53 
36-74     o-oo 
-o"oi88 

16-73       '°° 

73   +'°3 
77   +'03 
•80       -oo 
+  o"'ooo9 

5 
3 

8 

4 
3 
18 

6 
4 

6 
3 
•3 

2 

3 

2 

3 

6 

6 
i 

5 
5 

2 

3 

5 

4 
3 
4 

6 
20 
5 

6 
4 

12 

4 

8-4 
43'i 

74  '4 
84-3 

8-0 
43'2 
937 

I  I  -2 
41-4 
86-4 

8-4 
41-0 
93'4 

11-4 
509 

79'4 
87-4 

9'4 
44'9 
73'3 
68-3 

11-4 

47'9 
79'4 

87-7 

12-4 

45-2 

747 
90-8 

7-8 
50-5 
92-0 

11-4 

49-0 
87-1 
88-6 

59-0       o-o 
61-9  —  0-8 
63-6  —0-7 
63-5       o-o 
+  o"-059 

35-8       o-o 
30-4       o-o 

22'0         O'O 

—  o"-i66 
37-8       o-o 

35-8  -0-4 

31-8       o-o 
—  o"-o8o 

II  -2          O-O 

10-9   —0-9 

8'2          O'O 

-o"-03j 

26-5       o-o 
26-9  +0-8 
28-1   +07 
29*0       o-o 
+  o"-033 

0-7       o-o 
1-7   —  o'6 
17   —  o-i 
1-5       o-o 
+  o"-oi3 

38-9       o-o 
35'8  +1-6 
36-5   -0-5 
357       o-o 
—  o  '042 

5-3       o-o 

7'3  +0-3 
9-8       o-o 
iro      o-o 
+  o"-073 

59-6       o-o 
58-1    -0-3 
56-0       o-o 
-o"-o43 

60-2       o-o 

59-8  +0-4 

60-5   —0-3 
60-2       o-o 
o"-ooo 

6 

4 
4 

'7 

6 
4 
'9 

69 

3 
4 

7 
38 

2 
2 
2 

3 

6 

6 
i 

5 

4 

2 

3 

5 
4 
3 
4 

5 
7 
9 

6 

5 

12. 

4' 

Bonn.  . 

Greenwich  ... 

Oroorubr.2o82 
Radcliffe  

14''  12™ 
43°  H' 

2  1  Bootis      .         t 

llt'lsingfors  ... 
Greenwich  

Groombr.2o83 
Radcliffe  

Greenwich  .... 
Groombr.2O93 

I4h  I2m 

38°    7' 
4  Ursae  Minoris  .  .  . 

•+!:  r 

11    56 

Groombridge  2095 
I4h  I3m 
50°  31' 

Bradley  1856  
,4h  ,3m 

38°  u' 

Groombridge  2097 
I4h  14™ 
5°°  43' 

Groombridge  2098 
I4h  14™ 
47°  29' 

Groombridge  2099 
I4h    om 

3°  4*' 

Groombridge  2100 
I4h  I5m 
50'  41' 

Bonn  
Greenwich  ... 

Groombr.2o84 
Radcliffe  

Greenwich  ... 
Groombr.2O94 

Helsingfors  ... 
Greenwich.... 

Groombr.2o85 
Radcliffe 

Greenwich  .... 

Groombr.2O95 
Radcliffe 

K.is.ll!  

Lund  

Greenwich  .... 

Groonibr.2o86 
Radcliffe  

Greenwich  ... 

Groombr.2O96 
Radclitfe  

Harvard  

Greenwich  

Groombr.2o87 
Radcliffe  

Greenwich  ... 

Groom  br.  2  09  7 
Radcliffe  

rhristiania  .... 
Greenwich  .... 

Groombr.2088 
Radcliffe 

Greenwich.... 

Groombr.zogS 
Radcliffe  ... 

Harvard 

Bonn  .  .... 

Greenwich.... 

(  iroombr.zoSg 
Radcliffe  

Greenwich.... 

Groombr.2O99 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.2090 
Radcliffe  

Greenwich  ... 

Groombr.2ioo 
Radcliffe 

Bonn 

Lund  

Lund  

Greenwich  .... 

Greenwich  .... 

.. 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  ami  N.  P.  D. 
1890-0. 

Authority, 

R.  A. 

N.  P. 

R 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations, 

Eporh 
of 
Obs. 
1800. 
+ 

._-«j 

°«  0 

111 
If" 

O 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 

N.  P.  n.  1890-0. 

Residuals 
C-0. 

No.  of  Observations, 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  2101 

Hh  «3m 
21°  48' 

Groombridge  2  1  02 
I4h  15™ 
34°  37' 

PiazziXIV.  79... 
I4h  i8m 

35°  58' 

Groombridge  2  1  04 
I4h  i8m 
52°  ,7' 

Groombridge  2105 
I4h  17™ 

21°  42' 

PiazziXIV.  80.... 
I4h  19™ 

46°     2' 

Groombridge  2107 
I4h  19™ 
28°  31' 

Groombridge  2108 
I4h  i8m 
21°  41' 

Groombridgfi  2109 

I4h  20m 

51°    6' 

• 
2  3  Bootis     6 

Groombr.2  10  1 
Radcliffe  

1  2-4 

457 

7'7 

92-6 

10-4 
44-2 

70-8 
94-8 

11-4 
45'' 

74'5 
92-9 

1.3-4 
48-9 

79'4 
90-1 

12-4 
46-4 
71-4 
93'° 

12-4 
48-4 

74'3 
927 

10-4 

43'9 
73'4 
93'i 

12-4 
46-4 
71-4 
93-3 

10-4 
50-2 

79'4 
89-4 

6-9 
46-2 
95-0 

s             s 
50-53        -oo 
51*01    —  -20 
51-26    --24 
51-18       -oo 
+  O3'oo8i 

lyiz       -oo 
16-9;   +-07 
16-81    +-I2 
16-85       '°° 

—  O8'OO32 

17-12       -oo 
•20   —-II 
•13   —-06 

"06       -oo 
—  os-ooo7 

55'8o       'oo 

•59     -'01 

•31    +-07 
•31       "oo 
—  o"'oo64 

45-28       'oo 
45-31    --17 
45-11    --08 
44-94       -oo 

—  O*'OO42 

17-32       -oo 
•28  +-03 

'33     --02 

•31       -oo 

—  O8'OOOI 

25-50       -oo 

•54   -'08 
•50   —-08 
•40       -oo 

—  O8'OOI2 

59-93       -oo 

6O-OO     —-I7 
59-84     —'OS 

59-70       -oo 

—  0S-O028 

6o'oo       -oo 

59-87  +-07 

59-82   +-08 
59-88       -oo 
—  o"-ooi5 

29-33       -oo 

28-34     —-02 

27-06       -oo 
—  0^0258 

3 
3 
3 

5 

6 
4 

2 

5 

3 
3 

2 

6 

5 
7 

2 

3 

5 
4 
3 

10 

6 

2 

3 

6 
4 

2 

7 

5 
4 

6 

6 
6 

2 

3 

8 
6 

21 

12-4 

46'! 

71-7 
92-5 

10  '4 

45'i 
70-8 

94'4 

11-4 
45'9 
74'5 
92-4 

'3'4 
47'4 
79'4 
90-1 

12-5 
45'' 

7i'4 
91-6 

12-4 

44'4 
74'3 
92-7 

io'4 

43'4 
73'4 
927 

12-4 
44'5 
7''4 
93'^ 

io'4 
44'4 
79'4 
89-4 

97 
44-6 
95-0 

n            n 
4'9          O'O 

3-9  +ro 
6'9   —  a'o 
4-9       o'o 
o"'ooo 

49'6       o'o 

477   +i'4 
48-1   +0-6 
48-4       o-o 
—  o"-oi4 

39-9       o-o 
40-0  —  o'3 
39-5       o-o 
39-4       o-o 
—  o"'oo6 

46-2       o-o 

43-1     +2-1 

43-6   +0'8 
44'!       o-o 
—  o"'oz7 

52-9       o-o 
52-6   -0-3 
51-9   -o'i 
51-4       o-o 
—  o'  'o  1  9 

29-1       o-o 
29-8    —  0-3 

3I-O     —  1'2 

30-0       o'o 
+  o"-oi  I 

46-7       o'o 

51-8     -2'I 

52-1  +0-3 

54-2       o-o 
+  o"'o9i 

45'3       o-o 
46-5   -1-5 
45-5    -0-8 
44-5       o-o 
—  o"'oio 

33-8       o'o 
35-4  -i-o 

34'4  +°'5 
35-1       o-o 

+  o"-oi6 
54-1       o-o 

67-5  +0-5 

88'i       o-o 

+  o"'4oo 

3 
3 
3 

5 

6 
3 

2 

5 

3 
4 

2 

6 

5 
4 

2 

3 

5 
4 
3 

20 

4 
3 

2 

3 

6 
4 

2 

7 

5 

7 

6 

6 
4 

2 

3 

62 

7 

2  I 

Groombridge  2111 

14h  21m 

35°  54 
Groombridge  2112 

I4h  20m 

12°  47' 

Piazzi  XIV.  102... 
I4h  24™ 
49°  53' 

Groombridge  2114 
I4h  25m 
45°  «4' 

Groombr.2  1  1  1 
Radcliffe 

II-4 
46-5 

757 
94'4 

14-4 
43'8 
79'9 
95"i 

10-4 
47-1 
69-9 
89-1 

10-4 
48-1 

75'4 
94-1 

9'4 
45'3 

7i> 
85-0 

11-4 
46-4 
69-9 
89-2 

12-4 
46-7 
69-9 
90-4 

13-4 
46-4 

74'4 
93-0 

14-4 
49'9 

7''4 

92-8 

7'5 
507 
95-0 

s             s 
33-76       -oo 

34'H   -'" 
34-45    --02 

34'62           'DO 

+  o"-oio4 

l6-88           '00 

16-52   —'oi 
16-18   --I2 
15-88       -oo 
—  o*  0124 

3  i  '04       -oo 
30-83    +-lo 
30-72    +'14 
30-80       'oo 
—  O8'oo3o 

4-24       "oo 
4-04   +-05 

3'94   +'°3 
3  89       -oo 

—  08'0042 

50-85       "oo 

49-66  +-04 

48-87       -oo 
48-43       -oo 

—  O3'O32O 

15-62        "oo 
16-05   +'°6 

16*25     +  '2O 

1672       'oo 
+  os-oi4i 

48-79       -oo 
49-00   -'24 
48-76  —  -oi 
4873       -oo 
—  o"-ooo8 

56-94       -oo 

•98  --06 

•89       -oo 
•88       -oo 
—  cs-ooo8 

29-52        -oo 
•55   +-oi 
"60   —  "oi 
•62       -oo 
+  o8-ooi3 

39-84       -oo 
39-31    +-06 
38-88       -oo 

—  O"'OI  IO 

5 
5 
5 
4 

3 

5 

2 

5 

6 

4 

2 

3 

6 
6 

2 

4 

6 
5 
4 
6 

4 
4 

2 

5 

3 
3 

2 

3 

3 

3 

2 

6 

3 
4 

5 
7 

8 
'5 
44 

1  1  -4 
447 
757 
94-2 

H'4 

48-4 

79'9 
9T7 

10-4 

44'4 
69-9 
89-1 

10-4 
46-0 

75'4 
94-1 

9'4 
45-0 

7i-4 

84-7 

u-4 
44-0 
69-9 
89-2 

12-4 
44-0 
69-9 
90-4 

<3'4 
45'i 
74'4 
93-0 

14-4 
45-8 
71-4 
92-8 

7'4 
42-4 
95-0 

5^-0        o-o 
56-1    40-3 
58-0   +o  7 
6o'o       o-o 

+  0"'072 

52-4   -0-3 
52-3        o-o 
50-1    +2-4 
52-6       0-0 
+  o"'oo7* 

27-8          O'O 

27-9  -07 

26-2    4-0-5 
26-4       o-o 
—  o"-oi8 

51-5       o-o 
51-7   -o-i 
52-3   —  o'6 
517       o-o 

4-o"'OO2 

41-9       o-o 
42-4  +''4 

44-9     -fO'2 

45-8       o'o 
+  o"'050 

9-5        o-o 
15-8   +0-5 

22'5     —  O-8 

257       o-o 

+  o"'208 

4-3       0-0 
37   -0'3 
3  "4   ~°7 

2'2          O'O 
—  0"'027 

24-7       o-o 
25-2       o'o 
25-5   +o-i 

2&'O          O'O 

+  o"-oi7 

23'5       o-o 
227   +0-6 
21-6   +1-5 
22*9       o-o 
—  o''-oo8 

49-0       o'o 
437       o-o 
36-3       o-o 
-o"-i45 

5 
4 
5 
4 

3 
3 

2 

4 

6 
4 

2 

3 

6 

5 

2 

4 

6 

7 

6 

6 

5 

2 

5 

3 

3 

2 

3 

3 
3 

2 

6 

3 
3 
5 

7 

12 

6 

; 

Christiania.... 
Greenwich  

Groombr.2iO2 
Radcliffe  
Helsingfors  ... 
Greenwich  

Groombr.2io3 
Radcliffe 

Harvard 

Greenwich  

Groombr.2ii2 
Radcliffe  
Ivasan  

Greenwich  ... 

Groombr.2  1  13 
Radcliffe 

Harvard 

Bonn  .  . 

Greenwich  ... 

Groombr.2io4 
Radcliffe 

Greenwich  ... 

Groombr.2  1  14 
Raddiffe  
Bonn  

Lund  

Greenwich  .... 

Groombr.2  1  05 
Radcliffe  .. 

Greenwich  

Groombr.2ii5 
Radcliffe... 

I4h  24m 
39°  39' 

Groom)  iridge  2116 
i4h  25m 
47°  42' 

Groombridge  2117 
I4b  26'" 
41°  49' 

Groombridge  2118 
I4h  25'° 
29°    7' 

Groombridge  2119 
I4h  23m 

12°    50' 

Christiania  
Greenwich  — 

Groombr.2io6 
Radcliffe  

Harvard.... 

Greenwich  

Groombr.2  1  16 
Radcliffe  

Bonn  .  . 

Bonn  

Greenwich  

Groombr.2iO7 
Radcliffe  .... 

Greenwich  

Groombr.2  1  17 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.2io8 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.2  1  18 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  ... 

Groombr.2  1  19 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.2109 
Radcliffe 

Kasan  

Greenwich  ... 

Groombr.2i  10 
Radcliffe  
Greenwich  — 

Greenwich  

Groombr.2  1  20 
Radcliffe 

I4h  21m 

37°  37' 

I4h  27'" 
51°  12' 

Greenwich  
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Star's  Naino, 
•iinl  Approximate 
K.  A.  and  X.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R  A.  and  N.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  P. 

D. 

Kpoch 

of 

Obs. 
1800. 

«  -"•  O 
-^  -H  b 
-_•    . 

*•§ 
< 

Residuals 
C—  0. 

No.  of  Observations. 

EpOCh 

of 

Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

J£ 

|i 

No.  of  Observations. 

Bpoel 

of 
Obs. 
1800. 

•3-B 

fl  w  ON 

O  *J  DO 

8  §•- 
os-o 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

BB 

No.  of  Observations. 

Adopted 
P.M. 

Adoptn.l 

1'.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  2121 
I4h  28"' 
52°   33' 

GriKHiibriilge  2122 
I4h  28™ 
29*    6' 

Groombridge  2123 
14''  28'" 
26°  19' 

Groombridge  2124 
14''  29™ 

46°  30' 

Piazzi  XIV.  126... 
14''  28'" 
29°  '7' 

1  Iroombridge  21  26 
14"  25-° 
12-41' 

Grroombridge  2127 
I4h  3om 
42°  43' 

Groombridge  2128 
14''  26"" 
12°  51' 

'  Iroombridge  2129 
14!"  29™ 
21°  25' 

5  Crs;i-  Minoris  ... 
I4h  27"' 
I3°48' 

Grooinbr.2i2i 
It'idclitfe  

1  1-4 

488 

8?7 

'3'4 
50-1 

75'3 
93'5 

10-4 
45'9 

75'4 
74'1 

10-4 
47-1 

74'3 
88-4 

13-4 
47-6 

93'4 

14-4 
50-4 

95-1 

12-4 

487 

74'4 
90-8 

14-4 

537 
89-8 

95'5 

,4-6 
457 
74'3 
93'3 

7'2 

46^0 

72-4 

94'3 

8                  8 

50-68       -oo 

72     --09 
'55      +'03 

•57       -co 
8-18       -oo 

8-15     —'20 
7'86     —'07 

7  '68       'oo 
—  o"  0062 

1  1  -47       -oo 
10-66   —  -18 
972   —  -06 
9-70       -oo 

32*46       -oo 
•22   +-03 
•06   +-04 
•oi       -oo 

44-10       'oo 
44'oi    —'09 
43-69       'oo 

56-40       -oo 

•07     +'20 
'32     —  '12 
•II          '00 

4-99       -oo 
•8  1        -oo 
•61    4  -07 
'6  1        'oo 

58-19       -oo 
58-12    —"04 

5774  +''5 
57-98       -oo 

—  O8'0026 

1-88       -oo 
82   —  -io 
•65   --07 
•48       'oo 

44'64  +'5' 
45  70  --29 
4577   --19 
4573       -oo 
+  o*-oo66* 

6 
5 

2 

3 

3 
3 

2 

5 

5 
4 

2 

7 

6 

4 

2 

3 

6 

4 

7 

3 
3 

6 

6 

3 

2 

3 

3 
4 

S 

6 
3 

2 

5 

6 
>S 
23 

I  I  -4 

45'4 

79'4 
877 

'3'4 
44'9 
75'3 
93'5 

10-4 
44'4 
75'4 
73'3 

10-4 

45'4 

74'3 
887 

'3'4 
47-6 

93'' 

14-4 

49'9 
7i'4 
95'3 

12-4 
43'6 

74'4 
90-8 

14-4 

50-8 
89-8 
95-8 

,4-6 
46-9 

74'3 

7'3 
44'9 
72'4 
92-1 

1  3*3       o"o 

14-6    +O'2 

14-9  +1-6 
17-0       o-o 
+  o"-049 

577       o-o 
56-6   +0-7 

56-8     +0'2 

56-8       oo 

—  O"'OI  I 

40  6       o'o 
40-5   -oi 
397   +0-6 
40  4      o  o 
—  o"'oo3 

40-  1       o-o 
39-0  +0-1 

37'5       o-o 
-o"-033 

22-7       o-o 

22-7  -04 

2  I  -9          O'O 

—  o"-o  i  o 

53-4      o-o 
54'4   -o'3 
53'3   +i'i 

54-8         O'O 

51-8       o-o 
55''    ~3'o 

56'3   ~3'9 
52-5^    o-o 

39-4         O'O 

40-0  —07 
39-0  4-0-3 
39-3       o-o 
—  o"-ooi 

57  i       o-o 

577   -0-9 
56-5   +0-1 
56-5       o'o 
—  o"-oo8 

5  5  -4       o-o 
54-8   -0-2 
54-1       o-o 
537  ,,    o-o 

—  O"'O2O 

6 
4 

2 

3 

3 

2 
2 

5 

6 
4 

2 

9 

6 
'4 

2 

4 

6 

5 

7 

3 
4 
5 

5 

6 
4 

2 

3 

3 
3 
4 

5 

7 
4 

2 

5 

8 
6 

'5 

56 

Groombridge  2131 
I4h  30™ 
32°  26' 

Groombridge  2132 
24°    7' 

Groombridge  2135 
I4h  32'° 

Groombridge  213^ 
26°  1  8' 

Groombridgtt  2135 
Hh  34m 
45°  52' 

Piazzi  XIV.  148... 
'4h  34m 
37°  56' 

33  Bootis  

Groombr.2i  31 
Kadcliffe 

71-3 
85-4 

12-5 
46-9 
74-0 
93-0 

10-4 

43'9 
74'3 
88-4 

10-4 

47'4 
74-S 

91-2 

44'  ' 

75-9 
83-4 

11-4 

45'5 
74'i 
90-6 

9'4 

50-4 
84-2 

10-5 
44-6 
84-4 
84-4 

10-4 

44'9 
84-0 

87-5 

14-4 

48-4 
71-9 
94'9 

S                   8 

54-53       -oo 

55-22      +'09 
56-04     -'04 

56-35       -oo 

15-87       -oo 
16-52   —-23 
16-63       -oo 
16-87       '0° 

45-49       -oo 

45'<5   +'03 
4475   +-16 

4477       -oo 

56-45       -oo 
56-43    -'24 
55-95   +-04 
5587       -oo 

5-57       -co 

5-I2     +'02 

475   +'03 
4-70       'oo 
-O8'oii8 

21-56       -oo 
•48   -'io 
•25   —  -02 
•15       'oo 
—  o8  0052 

45-28       -oo 
44-97   +-06 
44-66       -oo 
—  o"-o  1  07 

45-71        -oo 
•85    -'03 
•97   --01 
•96       -oo 

35-82       'oo 

78     —'02 

70  --on 
•68       -oo 
—  o"-ooi8 

57-29       -oo 
56-93   +-30 
57-04   +-15 
57-14       -oo 

5 
4 

2 

3 
5 

2 

6 

6 

4 

2 

3 

5 
4 

2 

5 

6 

5 

2 

3 

5 
5 
3 
5 

6 
1  1 
5 

6 

6 
3 
3 

6 
4 
3 
3 

3 
3 

9i 

'3'4 
444 

85-4 

12-5 
42-9 
74-0 
91-3 

10-4 
45-0 

74  3 

10-4 

i45'2 
74'8 
91-5 

9'4 
43-8 
75'9 
83-4 

447 
74'" 
898 

9  '4 

50-0 
84-2 

10-5 

43'4 
84-4 
84-4 

10-4 
46-1 
84-0 

87-5 

14-4 
46-4 

7''9 
95-0 

M                          M 

28-0       0-0 
34-2   +0-8 
41-2    +0-1 
44-3       o-o 
+  o"  226 

30-7       o-o 

27-1    +o'6 
26-8       o'o 
-o"-049 

16-5       o'o 
18-3       o-o 

207   —  o'9 
20-5       o-o 

5-9       o-o 
6-6  +07 
8-4  +o'2 
9-4       o-o 

62'O          O'O 

60-5   +0-2 
59-2   +0-4 
59-3       o-o 

47-3       o-o 
47-1    -0-4 
46-4  —  OM 
46-0      o'o 
—  o"-oi6 

1  1  -4       o-o 
126   -0-3 
13-2       oo 

2'8          0-0 
3'4     -0-2 
I'9     +l-9 

3-8       o-o 

2'8          0-0 
0-7     +1-2 

0-4  +  0-6 
0-9       o-o 

—  0"'O25 

7'o       o'o 

4'5   +f$ 
3-8   +1-5 
4-5       o-o 
—  o"-03i 

' 
2 

4 

5 
4 
3 

7 

6 
5 

2 

3 

6 

4 

2 

6 

6 

5 

2 

3 

5 
3 
3 

5 

6 

9 
5 

6 
4 
3 
3 

6 

3 
3 
3 

3 

3 
4 

10 

Lund  

Helsingfors  ... 
Greenwich  

Groombr.2132 
Kadcliffe  
Christiania  ... 
Greenwich.... 

Groombr.2133 
Radcliffe... 
Bonn  

Greenwich  ... 

Groombr.2122 
Kadcliffe  

Hc'lsingfors. 
Greenwich  ... 

Groombr.2125 
Radcliffe 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  2  1  2.) 
Kadcliffe  

Greenwich  ... 

Groombr.2134 
Radcliffe 

Bonn  

Helsingfors  ... 
Greenwich.... 

Groombr.2135 
Ridcliffo  

Greenwich  .... 
Groombr.2125 

Rndrliffp 

Greenwich  — 

Groombr.2i26 
Kadcliffe  

Greenwich.... 

Groombr.  2136 
Radcliffe 

Kasan  

Greenwich  .... 

Groombr.  2  1  27 

1  ;.<  i.-iifK.i 

Greenwich  

Groombr.2137 
Radcliffe  

Hh  34ra 

45°    7' 

Piazzi  XIV.  156... 

H1'  34m 
35°  3o' 

Groombridge  2139 

H1'  35"' 
51°  25' 

Groombridge  2140 

'4h  3im 

12°  57' 

Greenwich.... 

Groombr.2i28 
Kad'-liffe  
Kasan  

Greenwich.... 

Groombr.2138 
Kadcliffe  

Greenwich  .... 

Groombr.  2  1  29 
Radcliffe  

Greenwich.... 

Gror)inbr.2i39 
Radcliffe 

Christiatiia.... 

•iiwich  .... 

Groombr.  2  1  30 
Radrliffe  

Lund  

Greenwich.... 

Groombr.  2  1  40 
Radcliffe 

Ivisan  
Greenwich.... 

Greenwich  

[110] 
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Star's  Name, 

and  Approximate 

B.  A.  and  N.  P.  D. 

1890-0. 


3-roombridge  214.1 
I4h  36™ 
51°  22' 


Groombridge  214.2 
I4h  36™ 
48°  57' 


rroombridge  2143 

Hh   jym 

48°  >7' 


Groombridge  2145 
Hh  39m 
49°    4' 


Authority. 


Groombr.  2 141 

Radeliffe 

Lund 

Greenwich 


Groombr.  2 1 42 

Radcliffe 

Bonn 

Greenwich 


Groombr.2i43 
Radcliffe... 

Bonn 

Greenwich 


Groombr.2145 
Radcliffe  ... 

Bonn 

Greenwich  .... 


14" 
28° 


R.  A. 


Epoch 

of 

Obs. 
1800. 


48-1 
89-3 

877 


11-4 
48-0 

74'4 
92-5 


12-4 
49-6 
73'4 
92'3 


1 1-4 
46-4 
69-9 
85-3 


So 


Adopted 
P.M. 


•87       -oo 

79   —'-5 

•32  +-08 
•40  -oo 
-o8-oo6i 


55-98 
56-04 
56-07 
56-08 


-oo 
—-01 
—  -oi 

-oo 

'0012 


•a 


I 

s 

o 


48-47     +'23 
72     -T3 

•48    +  -05 
•48       -oo 

—  08'OO27* 


28-58 

•58 

•41 

•51 


•oo 
-•°3 

+  •12 
00 
—  0S'OOIO 


Groombridge  2146  Groombr.  2 1 46    io'4  17-81  -oo 

14'' 39m            Radcliffe 47-2  18-37  — -16 

1 6'              Helsingfors... ;  74-4  18-53  —-02 

Greenwich....  |  94-6 '1875  -oo 

+  Oa'OI  T2 


Groombridge  2 1 47  Groombr.  z  1 47 


"4" 
'7° 


Groombridge  2148 
I4h  4im 
51-48' 


Piazzi  XIV.  182 
I4h  41™ 

47°    9' 


Radcliffe 
Greenwich 


Gruombr.2148 

Radcliffe 

Luud 

Greenwich 


Groombr.  2 1 49 

Radcliffe 

Bonn 

Greenwich  .. 


Groombridge  2150  Groombr. 2 150 

Radcliffe... 
28    26'  Helsingfors... 


13-4 
507 
94-2 


17-58  -oo 
72  --04 
•79  -oo 

-|-OS'OO26 


12-4  23^00 
48-9  22-63 
80-4 
95-2 


10-5 

45'3 
69-5 
89-4 


10-4 
48-2 
75-3 
Greenwich !l  85-5 


•oo 


—  "O2 


22-46       -o 
—  0^0065 


21-63  -oo 

2  1  -i  8  +-09 

20-99  -f  -02 

20'8  1  -OO 


19-98 
2O'OI 

+'°5 
-oo 
+  o"-oo  1  1 


19-99 
20-06 


6 

3 
1 1 

4 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


46-4 

897 
877 


45'4 

74'4 
92-4 


12-4 
487 

73'4 
91-8 


1 1 '4 

43'8 
69-9 

85-3 


10-4 

44' 5 
74'4 
92-7 


44-8 
94'3 


12-4 

50-4 
80-4 
95-2 


10-5 
44'4 


75-3       o-o 
677   +06 

59'8     —0-2 

59-8       0-0 

—  0"'20I 


50-4 
50-1 


~0 

•g  i 


Adopted 
P.  M. 


O'O 

-i'i 


527  _    o-o 

-\-o"'OZf) 


34-8  o'o 

36-4  -07 

347  +'"5 

36-5  o'o 


32-5       o-o 

31-1  +0-3 
31-2  -07 

30-1       o-o 


6  i  o'o 

8-4  -1-2 

8-4  -o-i 

8-9  o-o 


I  I'3 

H'3 
14-8 


O'O 

-'7 

o'o 


77  o-o 

6-4  +0-5 

6'4  —0-2 

5  -9  o-o 

—  O'    022 


26-1 


O'O 

+  O"2 


69-5  22-6  — o'6 


89-4 


2O'8  O'O 

—  o"'o6j 


10-4  6-4  o-o 

43-9  9-8  -1- 

75-3  9'2  +0-2 

85-6  \  9-9  o-o 


6 

4 
II 

4 


Star's  Name, 

and  Approximate 

R,  A.  and  N.  P.  D. 

1890-0. 


Groombridge  2 1 51 
14*43- 
51°  52' 


Groombridgo  2152 
5'°  44' 

38  Bobtis h 


43 


45 

25' 


Authority. 


R.  A. 


•Epoi-h 
of 

Obs. 
1800. 


Groombr.2 151 

Radcliffe 

Lumi 

Greenwich 


Groombr.2 1 52 

Eadcliffe 

Lund 

Greenwich  .. 


Groombr.2  153 

Radcliffe 

Bonn 

Greenwich . . 


Groombridge  2154  Groombr  2 154 
'  46"'  Rad.:liffe 


52°  16' 


39  BoiJtis .. 
14"  45" 
40"  49' 


Piazzi  XIV.  202... 


35 


45™ 
18' 


Lund 

Greenwich 


Groombr.2 1 55 

RadcliSe 

Bonn 

Greenwich. .. 


Groombridge  2157 

>4h  45m 
38°  10' 


Groombridge  2158 
14"  47- 
50°  26' 


Groombridge  2159 

Hh47m 
38°  14' 


Groombridge  2 1 60 
I4h  47m 
38°    o' 


Groombr. 2 1 56 
Radcliffe  ... 

Harvard 

Greenwich  — 


Groombr.2 1 57 

Kadcliffe 

Harvard 

Greenwich . . 


Groombr.2 1 58 
Rn.lcliffe... 

Lund 

Greenwich 


Groombr.2 1 59 
Radcliffe.... 
Harvard .... 
Greenwich... 


Groombr. 2 1 60 

Kadcliffe 

Harvard  

Greenwich . . . 


%tt 


I' 


Adopted 
P.  M. 


I2'2  42-90 

49-0  '85 

84-0  '69 

90-8  'So 


'CO 


'12 

-oo 


1 1 -5  !49'26       -oo 

47-4    48-62     — -12 
91-047-59     -    02 

93-1  47-53       -oo 

—  O8'O2I2 


9-3  23-67       -oo 
47-3       -58   --oi 

5'3      '35   +''5 
•47       -oo 

—  O''OO26 


857 


10-68  'oo 
48-4  9'95  +'02 
89-1  9-13  +-06 
807  9'34  'oo 


9-4  57-69       -oo 
45-6 
76-9 
84-4 


13-4 
48-1 

75'9 
94'5 


12-4 

487 
71-4 
92-8 


11-4 

47 '9 
79'4 

87-8 


12-4 

50-4 

7i-4 
87-9 


12-4 
49'4 
7i'4 
947 


'34  +-04 
•07   +-06 
•08       -oo 
'0081 


—  o 


4672  -oo 

•84  -'22 

•59  --06 

•48  -oo 


57-95       -oo 
58-09    —-06 

58-15  --09 

58-09       "oo 
pO8-ooi7 


21-20  -00 

•27  --05 

•28  --05 

•24  -oo 


3-81 

79 

•70 

•83 


-oo 

'°3 
-12 
-oo 


1379  4--I6 
14-14  -'17 
14-05  —-06 
14-00  'oo 
-f  o"-ooo7* 


5 

4 

'3 

g 


7 
6 

'3 
3 


5 
5 

2 

IO 


N.  P.  D. 


Epoch 
of 

Obs. 
1800. 


12-2 

45-8 
84-0 
90  8 


11-4 

45'5 
91-2 
92-6 


4J   "CO 


Adopted 
P.  M. 


1 5 '9 

14-5 
15-4 
15-5 


1 6-0 

117 
66 
6-4 


9'3 
45'9 

75'3     . 
85-6  29-6 


io-4  42-6       o-o 
45-1  |377   -I-  1-6 


89-4 
80-7 


35'5    -< 
35'6      < 


—  O 


9-4  43-3       o-o 
45/4  4i-5   -''3 


76-9 
84-4 


462 

75'9 
94- 1 


36-8 
36-8 


43-4  o-o 

43-9  -0-4 

43'5  + 

437  o-o 


447 
71-4 

92'3 


11-4 

45'9 

79'4 
87-8 


12-4 

44'3 
7>-4 
87-9 


12-5       c 

1 1-4  +0-8 

13-5  -l 
11-7       o'o 


34-9       o-o 

36-1  -0-4 
37-4  - 

367       o-o 

' 


I  I  -2          O'O 

11-7    —  i-o 

11-8   -1-6 

9-8       o-o 

—  o"-oi9 


12-4  57-8  o-o 

47-1   59-1  +0-1 

7i'4j6o-o  +  0-2 

94-4  61-3  o'o 


Groombridge  214.4.     This  No.  is  left  blank.     See  Catalogue. 
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[Ill] 


Star's  Name, 
iiiil  Approximate 
IJ.  A.  am!  X.  I'.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

fc^ 

|«-°- 

flfi 

§  "*-  "^ 

5*  £*  *" 
y. 

3 

Residuals 
C—  0. 

No.  of  Observations. 

Ei>ocli 
of 
Ohg. 
1800. 

+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

K-i.mals 
C-O. 

No.  of  Observations. 

Jpocli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.iSoo-o. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

6  l'rsa>  Minoris  ... 
I4h45m 
•7°  34' 

Groombridge  2  162 
i?  48"' 
43'    4' 

[    Groombridge  2163 

>4''47m 
24"    o' 

I'iiizzi  XIV.  217  ... 
14''  48'" 
3°'  15' 

Groombridge  2165 
14''  48'" 
*3°  54' 

i    Groombridge  2166 
14''  49" 
33°  48' 

llGroombiiilge  2167 
14''  50'" 

42°  57' 

IGroonibridge  2168 
I4ij  5i» 

i    Broombridge  2169 

14''  51"' 

46°  45' 

1  1  Groombridge  2170 
I4>>  43- 

7°    3' 

Groombr.2i6i 
Radcliffe  

9'4 
46-9 

83-9 

10-4 
46-3 
76-8 
917 

I4-5 

50-1 

74-3 
95-0 

lO'S 
49-6 

85-4 

I4-5 
48-4 

74'9 
94-6 

>3'4 

46-7 
70-3 
92-6 

'°> 
46-5 

75'4 
91-8 

11-4 

48-9 
76-4 
87-? 

11-4 
48-9 
77'9 
87-5 

7-8 
50-7 
93'8 

s            s 

17-05       -oo 
16-61    +-2o 
16-53       '°° 
—  o'-oo64 

10-51       -oo 

•58     —'02 
•58     +  -02 

•62       -oo 

4-o*-ooi4 

56-20  +-38 
56-44  --13 
56-32   --19 
55-97       -oo 
—  o"oo75* 

40-33       -oo 
39-67   --05 
38-98       -oo 
—  o*-oi8o 

25-45       -oo 
•57   -''0 
•55   -'°7 
•49       -oo 
+  os-ooo5 

2  I  -O2          '00 

21-04  —  '°7 
20-89  +  -06 
20-93       -oo 

—  OS'OOI  I 

41-66       -oo 
42-06  —"13 
42-08   +-04 
42-24       -oo 
+  o*-oo7i 

55-81       -oo 
56-01    —  -10 
55-94   +-04 
56-00       -oo 

-f-0"-OO25 

58-13       -oo 
58-11    —-09 

57-98  --04 

57-92       -oo 

—  08'0028 

34-64       -oo 

36-42  -78 

36-63       -oo 

+  0"-023I 

5 

2 

9 

5 
5 

2 

3 

i 

3 

2 

5 

6 
8 
4 

3 

2 
2 

S 

4 
3 

2 

5 
6 

2 

4 

3 
4 

2 

3 

3 
4 

2 

3 

5 
3 
5 

I4 

46-7 

83-4 

10-4 
46-4 
76-8 
91-7 

'4'5 
50-0 

74'3 
94'9 

10-5 
48-2 
85H 

H-5 
47'9 

74'9 
92-4 

'3'4 
46-8 
70-3 
92-1 

10-4 
46-1 

75'4 
90-4 

11-4 

447 
76-4 
87-8 

114 

44'4 

77'9 
87-5 

8-0 
46-, 
90-8 

M                      M 

32-2       o-o 

3*'5   ->'3 
30-3       o-o 

—  0"'Q26 

IO"2          O'O 
I  1-8     —0-2 
I4-I     —I'2 

13-7       o-o 
+  o"-o43 

30-3       oo 
23-8   +0-1 

17-0  +2-5 

15-7       o-o 

-O"'l82 

42-6       o'o 

37-6     -0-2 

32-4       o-o 
-o"-i36 

5-7       o-o 

6-7  -0-9 

6'6  —0-7 
6-o       o-o 
+  o"-oo4 

18-8       o-o 
18-0  +0-9 
18-2   +07 
19-0       o-o 
+  o"-oo3 
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30-0  —0-7 
29-5   +0-6 
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48-4       o-o 
49-7   -0-7 
50-4  —0-8 
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•45       -oo 
—  o8<oo6o 

6 
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'3'4 

47-0 
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90-7 

13-9 

43'9 
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91-8 

58-9      o-o 
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41  6       o-o 
42-2   —o'8 
41-3       oo 
—  o"-oo3 

56-3       o-o 
54-9  +0-4 

53'3   +  °'5 
537       o-o 

—  0"'O32 

36-4       o-o 
36-7       o-o 

36-5  +0-5 

37-1       o-o 
+  o"-oc9 

43''    -i'9 
40-5   +1-3 
41-8   +0-6 
42-8       o-o 
+  o"-oi9* 

17-0       o'o 
17-5   -0-9 
14-6  +1-6 
16-2       o-o 
—  o"-on 

48-0       o'o 
47-4  -0-6 
45-0      o-o 
—  o"-o36 

277       o-o 
28-2   +0-9 
31-2       o-o 

+  0"'042 

51-3       oo 

50-2  +0-4 

51-1    —  i  -o 
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—  O"'O2I 
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6 
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4 

'4 
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6 

6 
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6 
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3 

2 

3 
6 

6 

4 

2 

3 
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4 
9 

5' 

5 
47 
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5 
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6 

6 
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1  1 
8 
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Groombr.2i62 
Ua.lcliffe  
Bonn  

Harvard  

Greenwich.... 

Groombr.2  1  72 
Radcliffe  
Greenwich... 

Groombr.2  1  73 
Kadcliffe  

Greenwich  ... 

Groombr.2i63 
Kadcliffe  
Christian™  .... 
Greenwich  .... 

Grcombr.2i6.( 
Radcliffe  
Greenwich.... 

Gr<.i(imhr.2i65 
Kadcliffe  

I4h  55-1 

50"  17' 

Groom  bridge  2174 
I4h  56'" 
44°  58' 

Groombridge  2175 
I4h  56"" 

33°  57' 
B.F.  2056  

Lund 

Greenwich  .. 

Groombr.2  1  74 
Radcliffe  
Bonn  

Greenwich  ... 

Groombr.2175 
Radcliffe  
Helsingf  ors  .. 
Greenwich  .... 
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Kadcliffe 

(  'hristianin  .... 
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Groombr.2i66 
Radcliffe  

I4h  56™ 

42°  17' 
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I4h  55m 

23'  37' 
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Helsingf  ore  .  .  . 
Greenwich  ... 
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Radcliffe  

Bonn  

Greenwich.... 

Groombr.2  1  77 
Radcliffe  

Greenwich  ... 

Groomltr.2i68 
T?i^pliffv> 
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Groombr.2  1  78 
Radcliffe  
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Groombr.2  1  79 
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Bonn'.  ..     . 
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49°  10' 
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33°  56' 
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P.  M. 

P.'azzi  XIV.  274... 
14''  58m 
24°     5' 

Groombridge  2182 
14"  58°> 
29°  21' 

44  Bob'tis  i 

Groombr.2i8i 
Radcliffe 

s               s 

13-63       -oo 

14-11  --33 

14-02    —  -1  I 
13-99       -0° 
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•69  +-04 
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•58       -oo 
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•05   +-4  1 
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4-30       -oo 
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52-64       -oo 
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•48  +-II 

•58       -oo 
47-97       -oo 

•32  +-II 

•37       -oo 
—  os'oo8i 

38-74       -oo 

39'22     —-21 
39-33     --I2 

39-38       -oo 
14-29       -oo 

14-84  --13 
14-93  +-II 

15-22       -oo 

+  o'-oi  16 

'4'5 
46-7 

74-8 
93-0 

10-5 
44-1 

73'3 
84-1 

9'4 
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85-5 

14-4 
44-8 
88-4 
90-2 

I3-9 
46-2 

76-2 
91-1 

>3'5 
44'4 
78-4 

93'9 

10-5 
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43'4 
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83-8 

12-5 
45'9 
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46-7   +ro 
47'3/;    o'° 

4-8       o'o 

3'5   +o'4 
o'6  +2-4 

2  8          O-O 

—  o"-oz6 

48^0       o'o 
47-2   -i  0-2 

46-9    —  O'2 

46-7       o'o 
—  o"  o  1  7 

39-6       o-o 
40-2    —0-8 
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47'4 
95'3 

12-5 

45'5 

75-9 

94-8 

13-5 

+7'9 
74'9 
95'5 

\6-\ 

73'5 
91-2 

12-5 
44'4 
74'4 
89-7 

7-6 
47-0 
93'° 

10-4 

45'9 
74'9 
95-2 

12-4 
46-4 

77'9 
90-2 

12-5 
447 
747 
90-2 

9*5 

47-2 

94'3 

s              s 

25-21        'oo 

22-1  I      —  "04 
|8'I2          'DO 

16-94          '°° 

17-31    -''3 

17-43  --06 

17-49       '0° 

5  "80       -oo 
•92   —-26 
•59   --04 
•47       -oo 

50-33       -oo 
•18   +-08 
•04   +-18 
•  1  9       'oo 
—  os-ooi7 

51-57       -oo 

52-OI     —'21 

52'o8   —-05 
52-15       -oo 
+  os-oo76 

38-19       -oo 
43-17   --67 

47-53       -co 

45-03       -oo 
•19   —-16 

•05     —'02 

•03       -oo 
os-oooo 

52-60       "oo 
•62  +-03 
•70       -oo 
•72       -oo 

42-98       -oo 
75   +'°8 

77    ~'°9 
•6  1        -oo 
—  o8  -0048 

43-07       -oo 

43-15     --20 

42-81        -oo 

3 
3 
8 

5 

5 
4 
6 

2 
2 

5 

6 
6 

"4 
5 

2 

5 
3 
S 

o 
6 

6 
4 

2 

6 

3 
3 

2 

4 

6 
3 
5 

6 

4 
7 

9'4 
49-2 
92-9 

12-5 
42-2 

75'9 
947 

"J'S 

48-8 

74'9 
95'5 

10-4 
45'7 
73'5 
89-9 

12-5 
46-5 

74'4 
89-8 

7-6 
46-4 
91-4 

10-4 
45-8 

74'9 
95-1 

12-4 

47'7 
77-8 
90-2 

12-5 
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29-2       o-o 

30-6  -1-3 

30-0   —  0-6 
29-4       o'o 

+  0"  002 

24'4       o-o 

24-7  +0-9 

6-3  +  20-1 
26  9       o'o 

18-1    +2-1 

23-0   -o-i 
23-5^      o-o 

53-9       o-o 
62-9   —0-4 
72-6       0-0 

46-5       o-o 
46-9   —  0-8 
457    +0-2 
4  5  "6       o-o 
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32-9     —0-2 
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13-3       o-o 
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1  2 
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Christiania.... 
Greenwich  

Groombr.2i82 
T)ori  .,]:«•„ 

Greenwich  

Groombr.2192 
Radcliffe  

Helsingfors  ... 
Greenwich  ... 

Groombr.2i83 
Radcliffe  

Christiania.... 
Greenwich  

Groombr.2193 
Radcliffe 

1  5h    om 
4'°  55' 

Groombridge  2  1  84 

Hh  55m 
1  1°  22' 

8  Ursee  Minoris.... 
H°  39' 

Groombridge  2186 
14''  58™ 

'4°  37' 

Groombridge  2187 
1  5h    om 
29°  32' 

47  Bootis  k 

Bonn  

Greenwich  ... 

Groombr.2l84 
Radcliffe  

Greenwich  

Groombr.2i94 
Radcliffe 

Kasan  

Greenwich  

Groombr.2i85 
Kadcliffe  

Greenwich  ... 

Groomlir.2i95 
Radcliffe 

K.HS3I1  

Christiania.... 
Greenwich.... 

Groombr.2196 
Radcliffe  

Greenwich  ... 

Groombr.2i86 
Kadcliffe 

Greenwich  ... 

Groombr.2i87 
Radcliffe  

Greenwich  ... 

Groombr.2197 
Radcliffe 

Helsingfors  ... 
Greenwich.... 

Groombr.2i88 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.2198 
Radclitfe  

I5h    im 
41°  25' 

Groombridge  2  1  89 
1  5h    o1" 
23-  36' 

Groombridge  2190 

,-h      ,m 

Bonn  

Greenwich.... 

Grooinbr.2i89 
Radcliffe  . 

Greenwich  ... 

Groombr.2i99 
Radcliffe  

Christiania  .... 
Greenwich  

Groombi-.2i9o 
Radcliffe  

Christiania.... 
Greenwich  

Groombr.220o 
Radcliffe  
Greeawich  

Christiania.... 
Greenwich.... 
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10-4 

47'5 
69-9 

88-4 

'5'4 
48-4 
93'4 

11-5 

48-9 
87-8 
87-8 

105 
50-3 

7°'3 
93-o 

7'6 
5r6 

93'4 

s            s 
24"29          'DO 

•37   --08. 
•21    +-08 
•29       -oo 
o"-ocoo 

IO'I2          -00 

•18   --04 

•12     +'03 

•  1  6       -oo 
1-14       -oo 

•11  +-07 

•02     +-17 
•2  1           -00 

+  o"-ooo8 
32-26       -oo 

•27  --05 

•19  +-oi 
•i  8       -oo 
—  o'-ooio 

5-30       -oo 
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4 
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4 

5 

4 

2 

8 

6 

7 
5 
3 

6 
3 

2 

3 

6 
3 

2 

3 

3 
3 
5 

5 

2 

6 

3 

5 

4 

2 

10. 

6 

22 

8 

11-5 
46-0 
87-6 
87-9 

12-4 

75'4 
89-9 

10-5 
46-7 
7°'3 
93'4 

9'4 
46-2 

737 
91-8 

I  I  O 

4  5  '4 
74'3 
gro 

10-4 

45"' 
69-9 

88-4 

•5-4 
49  '4 
93-0 

1  1-5 

46-8 
887 
|87'8 

'  'o'5 
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92-0 

7-6 
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20-6      o-o 
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22'8          0-0 

-f-o'  "029 

34  8       o'o 
33-3    -o-i 

32  2     -0-4 

31-1       o'c 
44-1       o-o 

44-2  -0-5 

43-3   +0-3 
43-4       o-o 
—  o""ooS 

49-9       o-o 
50-6   —  ro 

49'6     —0'2 

49-2       o-o 
41-1       o-o 

Q  ,f                    «.Q 

300   -|-  o  o 

368       o-o 
-o"-054 

5-5       o-o 

57   +o-5 
6-6  +0-2 
7-2       o-o 

+  O"'022 

12-7       o-o 
10-6       o-o 

35-5      o-o 

34-6  -07 

32-2     —  O-2 

32-0       o-c 
—  o"-o46 

34-9       oc 
34'5   +0'1 
'34  '    +°'3 
34-3       o-c 
—  o"-oo7 

45-5       o-c 
45-2   +0-4 
45-8       o-c 
+o*-oo4 

5 
5 
9 
4 

5 
5 

2 

4 

5 
4 

2 

6 

6 

4 
5 
3 

6 

2 

3 

6 
6 

2 
2 

5 
5 
5 

5 

6 
3 

5 
4 

2 

9 

6 

12 

7 

Groombridge  2211 
I5h  iom 
33°  *«' 

Groombridge  2212 
13°  56' 

Groombridge  2213 
1°  37*' 

Groombridge  2214 
22°  13' 

Groombridge  2215 
27°    4' 

Groombridge  2216 
I5h  i6m 

48°  37' 

Piazzi  XV.  56  
39°  23' 

Groombridge  2218 
37°  »V 

Groorabridge  22  ic 

,jh  ,6m 

17°  26' 

Groombridge  222C 
28°  13' 

Groombr.22i  i 
Ridcliffe  

10-5 
49'5 
7°'3 
95-1 

12-5 

48-3 
74-8 
93'9 

7-6 
51-6 
95-7 

10-4 
46-4 

937 

45-I 
75'4 
92-2 

10-4 
46-9 
69-9 
87-9 

11-4 
i5°'3 
7''5 
92-9 

12-4 

!49'i 
i76'5 
95'3 

I3-5 

48-8 

74'9 
94'5 

H'5 
52-1 

74'4 
95'5 

8                 S 

46-41       -oo 

71  --15 

•70  —-06 
73       -oo 

50-51        -oo 
•73   --ii 

75   -'°3 
•78       -oo 

46-23  +  1-48 
^7-83—  0-61 
46-72     0*00 

—  O'-O1  12* 

19-70       -oo 

21  -O2    —  'OI 

2277       -oo 
19-00       'oo 

18-78  +-13 

1874       -oo 
2-63       -oo 

•57  --03 

•35   +-'3 
•44       -oo 

—  O''0025 

1-45       -oo 
•37  +-05 
•43   --02 
•40       -oo 
—  o'-ooo6 

35-37       -oo 
35-80  --ii 
35-93   +-oi 
36-10       -oo 
+  o'-oo88 

17-62       'oc 

•77  --07 
70  +-05 

•79       -oc 

+  O''OO2I 

8-25       -oc 
8-33   --2J 
8-14   —-K 
7-96       -oc 
—  o*-oo36 

I 
3 

2 

5 

3 
4 

2 

7 

12 

7 

2 

6 

3 
3 

2 

5 

6 

4 

2 

4 
6 

2 

4 

7 
3 

2 

3 

2 

6 

3 
3 

)       2 

'     5 

0-5 
48-5 
70-3 
94-9 

47-8 
74-8 
94-0 

7-6 
91-8 

10-4 
45-' 
93'4 

I3-4 

46-9 

75'4 
91-6 

10-4 

47'z 
69-9 

87-9 

11-4 

46-4 

7I-5 
92-9 

12-4 

48-8 
76-5 
95'3 

13-5 
48-5 

74'9 
93-8 

'4'5 

47'5 
74'4 
95'5 

14-0      o'o 

15-6    +0'2 

16-8   —o-i 
17-8       o-o 

59-2       o-o 
58-8   —0-7 

55'4  +>'9 
567       o-o 

28-1       o-o 
27  8    -0-5 
26-4       o-o 

—  0"'02O 

35-8       o-o 

49-0    +0-5 

69-1       o-o 

3-6       o-o 
2-8   +07 
2-1   +  1-3 

3-3          0-0 

41-0       o-o 

33-1  +0-9 

28-9  +07 

26-2       0-0 

158       o-o 
15-1       o-o 
15-6  —0-9 
14-4      o-o 
—  o"'oi7 

9-3       o-o 
6-6  +0-2 
5-6  -0-8 
3-5       o-c 
—  o  -070 

33-3          O-C 

32-8  +0-5 
33-9     °-« 

34-1       o-c 
+  o"-oio 

37-8       o-c 

37'4  +°': 
37-2   +  o\i 
37-5       o-c 

1 

4 

2 

5 

3 
3 

2 

7 

6 

4 
'9 

6 
6 
6 

3 

4 

2 

5 

6 

5 

2 

4 

5 
5 

2 

4 

2 

3 
7 
3 

2 

3 

2 

5 

>     3 

3 

\     * 
>     5 

Lund  

Helsingfors... 
Greenwich  .... 

Groombr.2212 
Radcliffe 

Greenwich.... 

Grooinbr.22O2 
Radcliffe  

lionn  

Christiania.  .  .  . 
Greenwich  

Groombr.2213 
Radcliffe  

Greenwich.... 

Groombr.  2  203 
Radcliffe  '. 
Helsingfors  .  .  . 
Greenwich.... 

Groombr.  2  2  04 
Radcliffe  
Harvard  

Greenwich  

Groombr.2214 
Radcliffe      ... 

Greenwich.... 

Groombr.2215 
Radcliffe 

Greenwich  .... 

Groombr.  2  20  5 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.22i6 
Radcliffe 

Greenwich  .... 

Groombr.22o6 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.22O7 
Radcliffe  

Greenwich  .... 

Groombr.22i7 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.22o8 
Radciiffe  ...  . 

Greenwich.... 

Groombr.22i8 
Radcliffe  
Harvard    .  .  . 

Lund  

Greenwich  .... 

Groombr.  2  2  09 
Radcliffe 

Greenwich  .  .  .  . 

Groombr.22i9 
Radcliffe  
Helsingfors  .. 
Greenwich  ... 

Groombr.222C 
Radcliffe  .... 

Helsingfors  .  .  . 
Greenwich  ... 

Groomlir.22io 
Radcliffe   .    . 

Helsingfors.. 
Greenwich... 

Greenwich  .... 

m. 

3  M 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  M,  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

| 

Residuals 
C-0. 

No.  of  Observations. 

Spoch 
of 
Ohs. 
1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

A'lopt"d 
P.  M. 

Adopted 
P.  M. 

Groombridge  2221 
I5h  i8m 
50"    i' 

Groombridge  2222 
27°  28' 

Groombridge  2223 

,jh    ,8m 

37°  15' 

Groombridge  2224 
27°  '/ 

12  Ursse  Minoris.. 
18°  23' 

51  Bootis  p. 

Groombr.222i 
Radcliffe.  .. 

10-5 
48-0 

74'9 
89-4 
85-4 

'3-8 
49-8 

74'9 
92-9 

12-4 
47  -o 

73'° 
92-4 

13-0 
48-8 

75'3 
93-6 

10-4 

49-0 
96-3 

10-5 
42-0 
93-1 

10-4 

45'4 
84-0 

91-8 

8-0 
44-8 
9'7 

12-4 
52-4 

89-2 

11-4 
47-1 
76-4 
88-8 

s             s 
33-34        -oo 
•29        -oo 
•17    +-09 

•26     --02 

•25       -oo 

—  O8'OOI2 

25-41       'oo 

25-13     --03 
24-64    +-24 

24-71        -oo 
—  os-oo89 

16-28       -oo 

'34   -'°7 
•30   --03 
"26       -oo 

52-80       -oo 

73    --16 
•40   —  -01 

"25           'OO 

10-07       -oo 
•06       -oo 
•06       -oo 

—  O8'OOOI 

21-15        '°° 
20-65    +  '°8 
20-07        '°° 

22-51        -oo 
22-08   —-oi 
21-46  +  -io 
21-45       -0° 

10-93       -oo 
iroo  +-07 
11-25  -   '°° 

39-23   --16 
38-94  +-25 
39-10       -oo 
39-11       'oo 

34-32       -oo 

•27  —-08 
•oo  +-09 
•04       -oo 

6 

4 

2 

7 
3 

3 
3 

2 

6 

4 
4 
4 
3 

8 
3 

2 

6 
6 

2 

6 

6 

3 
10 

3 

2 

3 
9 

4 

2 
2 
6 

4 

5 
4 

2 

3 

10-5 
434 

74'9 
90-0 
85-4 

•  3-8 
46-4 

74'9 
92-5 

12-4 

44'5 
73-0 

92-4 

13-0 
75'3 

10-4 

48-7 
96-3 

10-5 
44-8 
92-5 

10-4 

84-0 
92-2 

7-8 

44'9 
91-1 

12-4 
50-4 

72-5 
89-2 

11-4 

46-8 
76-4 
88-8 

31-2       o-o 
32-2   -0-5 
32-1    +o'i 

32-6     —0-2 

32-3^    o-o 
34"!       o-o 

32-9     +0-2 

3'7   +°'5 
31*6       o'o 

42-6       o-o 
43-6    -0-8 

43'4   -°'5 
43-0       o-o 

55-6       o-o 

54'5    -°'3 
537   -0-8 
52-1       o-o 
-o"-o44 

20-2          O'O 

2O'4  +0-4 

2T2          O'O 
+  O"'OI2 

19-2       oo 

I4-9    +I'3 
12-2          O-O 

—  o"-o85 

66-4      o-o 
61-9  +1-3 
60*8   —  0*9 
59-2       o'o 
—  o"-o88 

37-5       o-o 
36-5    +0-5 
36-3       o-o 
—  o"-oi4 

24-2       o-o 

24-3     -0-2 

24-7   —  0-6. 
24-0       o'o 

2'2           O'O 

5-0   -1-5 
4-1    +0-4 
5-0       o-o 

6 

5 

2 

7 
4 

3 
3 

2 

6 

4 
3 
4 
3 

8 
3 

2 

6 

6 

4 
6 

6 

5 

12 

3 
3 
3 
8 

7 

5 
6 

2 
2 
6 

4 

5 
3 

2 

3 

Groombridge  2231 

j  jh  20m 

27°  33' 
Groombridge  2232 

jjh  22m 

45°  '8' 

Groombridge  22  3  3 
28°     i' 

Groombridge  2234 
I5h  22™ 
29°    4' 

1  2  Draconis  i 

Groombr.223  i 
Radcliffe 

14-2 
477 
75'4 
85-4 

10-5 
45-8 

74'4 
92-1 

'4'4 
45'4 
75-3 
91-8 

13-1 

477 
74'4 
84-6 

7'3 
45'9 
95'4 

6-9 
44-0 
94'9 

105 
48-4 

79'4 
87-5 

10-4 
48-9 
95'3 

46-4 
81-2 
87-4 

11-9 

447 
70-3 
91-7 

s              s 

34-10       -oo 
•20  +-oi 

•26  +-05 

•34       -oo 

13-09       -oo 
•13   +-oi 
"13    +-03 
•i  8       -oo 

+  0S'OOI  I 

23-28       -oo 

22-79  +'11 

22-50     +  'O2 

22-31        -oo 

—  08lOI25 

12-48       -oo 
1073   +'°5 
9-42   +-06 
8  -9  3       -oo 

28-95       -oo 
29-01    —'05 
28-96       -oo 

+  O8'OOCI 

54-54       -oo 
•35   +-io 
•32       'oo 

—  0"40025 

25-73       -oo 
•86   —  -oi 

•91     +-02 

•94       -oo 

24-48       -oo 
23-49  -'°5 

22-18           -00 

52-98       "oo 

53-27  --19 
53-12  +-04 

53-18       -oo 

-f  08'0026 

6-45       'oo 

•67     —'20 
-27     +'22 

•51        -oo 
+os-ooo8 

6 

4 

2 

3 

6 
3 

2 

3 

3 

2 

2 

5 

5 
4 

2 

8 

6 
4 

25 

5 

7 
53 

6 
4 

2 

5 

5 
4 

5 

6 

4 
3 
3 

6 
3 

2 

5 

14-2 

47-0 

75'4 
85-4 

10-5 
497 
74'4 
92-1 

14-4 
49-1 

75'3 
917 

437 
74'4 
83-8 

10-6 
43  '4 
95'3 

7'' 
45'9 
94'4 

10-5 
48-1 

79'4 

87-5 

10-4 
46-4 
95-1 

11-4 
46-0 
81-2 

87-4 

11-9 

47-0 
70-3 
90-8 

II                          •! 

38-8       o-o 
397   -°'2 

397   +°'5 
40-5       o-o 

45-4       o-o 

46-1  -0-5 

45-6   +0-1 
45-8       o-o 

47-5       o-o 
44-2   +1-0 

42-4       o-o 
—  o"-o66 

22'8          O'O 
17-3     +0-2 

11-7   +0-6 
io"5       o-o 

-o"-i74 

557       °'° 
54-3   +0-9 
54-4       o-o 
—  o"-oi5 

29-7       o-o 

28-8  +0-3 

28-3       o-o 
—  o"-oi6 

45-4       o-o 
45-8    -o-i 
46-3   -0-4 
46-0       o-o 
+  o"-oo8 

17-2       o-o 
15-3   -i-j 

IO'l          O-O 

29-7       o'o 

31-7  -0-9 

31-5   +0-1 
31-8       o-o 

+  0""027 

43-2       o-o 

43-1  -0-5 

41-2   +ro 
41-9       o-o 

—  o"-oi7 

6 

4 

2 

3 

6 

4 

2 

3 

3 
3 

2 

5 

5 

3 

2 

8 

69 

4 
26 

9 

5 

7' 

6 

5 

2 

5 

6 

4 
5 

6 
3 

: 

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.223  2 
Radcliffe 

Lund  

Greenwich  .... 

Groombr.2222 
Radcliffe  

Bonn 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.2223 
Radcliffe  

Greenwich.... 

Groombr.223  5 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.2234 
Radcliffe  

Harvard  

Greenwich  .... 

Groombr.2224 
Radcliffe  

Helsingfors... 
Greenwich  — 

Groombr.223  5 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2225 
Radcliffe 

I5h  22m 

3°°  38' 
13  Ursse  Minoris  y 

I  5h  20m 

17°  46' 

Groombridge  2237 
I5h  24™ 
5°°  53' 

14  Ursse  Minoris  . 

Ijh  22«> 

1  6°    8' 

Groombridge  2239 
4i°  54' 

Groombridge  2240 
34°  25' 

Greenwich  

Groombr.223  6 
Radcliffe 

Greenwich  .... 

Groombr.2226 
Radcliffe  

jjh  20m 

52-  14' 

PiazziXV.  74  

,jh  20m 
52°I5' 

1  1  Ursse  Minoris.. 
17°  46' 

Groombridge  2229 
37°  27' 

Groombridge  2230 

I5h  2Im 

42°  33' 

Greenwich.  ... 

Groombr.2237 
Radcliffe 

Greenwich.... 

Groombr.2227 
Radcliffe  

Lund  

Greenwich  .... 
Groombr.2228 

Greenwich  .  .  .  . 

Groombr.2238 
Radcliffe  

Greenwich.... 

Groombr.2229 
Radcliffe  

Greenwich.... 

Groombr.2239 
Radcliffe  

Harvard  

Bonn  

Greenwich.... 

Groombr.223o 
Radcliffe  

Greenwich  — 

Groombr.2240 
Radcliffe 

Bonn  

Helsingfors  
Greenwich.... 

Greenwich  .... 

CATALOGUE — DEDUCED  PROPKR  MOTIONS. 
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Star's  Jfame, 
an  i  Approximate 
R.  A.  an  1  N.  P.  D. 
18900. 

Authority. 

K.  A. 

N.  P. 

I). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

•r 

OI.M. 
l800. 

to  -5 

ResidimU 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

? 

lit 
8^3" 

fc 

Resiiltmlt 
C-0. 

No.  of  Observations. 

£poch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

-     § 

11- 

It 

No.  of  Observations. 

Ador 
P.! 

ted 
A. 

Adopted 
P.  M. 

Adopted 
P/M. 

Adopted 
P.  M. 

Groombridgt-  2241 
28°  56' 

52  Bootis  t-1 

Groombr.224i 
Radcliffe 

I3-I 

45-0 
72-4 
82-9 

9  '4 
47'' 
917 

14-4 

47-2 

74'4 
93-2 

9'4 
46-8 
8ro 

14-1 

74'4 
91-0 

14-1 
50-8 

74'4 
91-8 

12-5 
52-1 
70-3 
74'5 
937 

12-4 
48-4 
70-3 
73'° 
91-6 

8-4 
46-8 
887 
95-0 

«3'4 
48-1 

75'4 
94-0 

S                    8 

407  1       -oo 

-52   +-'3 
•53   +-05 
-55_      -oo 

5877       -oo 
•69  +-05 

7  1       -oo 

43'o6       -oo 
•18   +-05 
•46  —  -09 
•48       'oo 

+0-0053 

50-81       'oo 

•83  —-06 

•75       -oo 
—  O8iooo8 

38^25       'oo 
•18   +-oi 

•25     -M2 
'  1  O          'OO 

25  06       -oo 
24-60   +'14 

24-59  -'°6 
24-37     '°° 

—  os-oo89 

7-02       -oo 
•16   —'13 
•13   --09 

'20     —  'l6 

•05       -oo 

55-51       -oo 
•59   --oi 
•55   +-06 

•60     +-O2 

•65       -oo 
+  o"ooi8 

12-55       -oo 
•68   —-04 

73   +'°3 
78       -oo 

+  0«'0028 

24^35       'oo 
23-88   —-08 
23-18   +-19 
23-07       -oo 
—  o'-oi6o 

8 

2 
2 

5 

6 

5 
4 

5 

2 

6 

6 

3 
5 

6 
3 

2 

5 

6 
3 

.      2 

5 

2 

3 

2 
2 

5 

4 
3 

2 

4 
5 

6 

3 
1  1 

3 

6 
3 

2 

47-0 
72-4 
83-8 

9'4 
46-2 

9*7 

'4'4 

46-0 

74'4 
92-8 

9'4 
46-9 
81-2 

14-1 
44-  1 

74'4 
90-9 

14-1 

48-0 

74'4 
91-2 

12-5 

48-5 
70-3 
74'5 

12-4 
49-2 

70-3 

90-9 

8-4 
44-2 
88-7 
95'° 

13-4 

44  •' 
75  4 
91-8 

60-0       o-o 

59'5   +07 
60-5   —  o-i 
60-5       o'o 
+  o"-oo7 

29-1       o'o 
287  +0-9 
30-1       o'o 

+  0"'OI2 

36-5       o'o 
367   +0-4 
36-8  +0-9 

38'!          O'O 
+  0"'02O 

367          O'O 

35-9  +0-9 
36  8       O'O 
+  o"-ooi 

471       0-0 
46  6  —  o-2 
45-0  +0-6 
45-2       o-o 

—  O"'O25 

26-6       o-o 

25-6  +07 

25-6   +05 
26x1       o'o 
—  o"'oo8 

8'i       o'o 
7'6  +0-2 
7-0  +0-5 
/•i   +0-5 
7-5       o-o 
—  o"'oo7 

217       o'o 

23'5    -''4 
217   +o'6 

22'5          O'O 
+  o"'OIO 

27'6       0-0 
26-8  +07 
27-9  —  0-6 
27-3       o-o 
—  o"-oo4 

22'6          O'O 

19-5  +0-9 

'7'4   +o'5 
1  6-5       o-o 
-o"-o79 

8 
4 

2 

6 

^L 

6 

4 

5 
4 

2 

6 

6 
5 
4 

6 
3 

2 

5 

6 

5 

2 

5 

2 

3 

2 
2 

5 
4 

2 

4 

5 

6 

5 
1  1 

3 
6 

2 

16 

Groombi  idge  2251 
45°  34'  ' 

Groombridge  2252 
25°  28' 

Groombridge  2253 
46°  28' 

Groombridge  2254 
,5b  3,m 

39°  5°' 

Groombridge  2255 
35°  42' 

54.  Bootis    <£ 

Groombr.225  1 
Radcliffe  

50-0 

77'4 
93-1 

'3'4 
52  i 

75'4 
95-8 

10-5 
47-6 

74'4 
93-0 

45'9 
7''5 
93'4 

11-4 

47-0 
71-8 
93-8 

9'4 
47  -o 
81-1 

12-5 

45° 
70-3 
80-  1 
85-8 

10-5 

47'9 
80-4 

88-7 

I0'0 

48-8 
79'4 
9°'4 

12-4 
45-8 

70-3 
72-5 
94-1 

8                   S 

4-04       -oo 

•19     —'12 
•II     —'02 
•  1  0          'OO 

+  o"-ooo8 
39-71       -oo 

•78  --03 

71    +-06 
78       -oo 

24-10       -oo 

23'93   +'°3 
23-83   +-04 
23-80       -oo 

56-93       -oo 

•83  +-03 

•53   +-26 
•74       -oo 

—  O''OO23 

21-55       -oo 

•63  --07 
•65  --09 

•56       -oo 

+  O8'OOOI 

52-28       -oo 

•39  +'°5 
•60       'oo 

7  '69       'oo 
70  --15 

•21     +-23 
"47     -'OS 

•37       -oo 

39-20       -oo 
•18   —  -oi 

•12     +-03 

•  1  4       'oo 
—  o8-ooo8 

44-18       -oo 
•54       -oo 

•72    +MO 

•92       -oo 
4275       -oo 

78  --15 
•37  +-17 

'43    +'io 
•45       -oo 

5 

4 
3 

4 

2 

3 
2 
8 

6 

4 

2 

3 

6 

2 
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5 

4 
3 
7 

6 

8 

3 

6 
5 

2 

5 

3 

6 
6 
3 
3 

1  1 
3 

2 

4 

7 
5 

2 

3 
5 

,14-5 

47-0 

77'4 
93-1 

>3'4 

48-0 

75-4 
95-6 

10-5 
43-8 
74'4 
93'° 

10-4 
45'4 

93'4 

11-4 

47'7 
71-8 

937 

9'4 
44-8 
Sri 

12-5 
45'2 
70-3 
8o'i 

10-5 
46-8 

887 

lO'O 

48-0 

79-4 
90-4 

12-4 

487 

70-3 

72>5 
93-6 

•j'-B       o'-'o 
7-2  -07 
4'5   +0-9 
4-8       o-o 

59-1       o-o 

54'3  +3'5 
56-1   +07 
56-0       o'o 

8'0       o'o 
5-8  +0-6 
4-1   +09 
4-2       0-0 

IO'4       o-o 
10-4  +o'i 

I2-I     -I'5 

107       o'o 
+o"'oo4 

47-5       o-o 
49-0  -1-3 
48-1    —0-3 
47-9       o-o 
+  o"-oo5 

21-5       o-o 

19-3     +0-2 

17-5       o-o 
—  o"-Q56 

21-7       o-o 

2I'O    +O'6 

20-3   +1-3 

2  I  '6          O'O 
—  O"'OOI 

1  3  4       o-o 
13-8   -0-8 
12  '3   -r-0'4 

I2'6          O'O 

—  o"-oio 

I2'6         O'O 

17-8  —06 

20'2     +0'9 
22'4          00 

5O'4      o'o 
50-4  +0-6 
50-6   +0-8 
507    +0-8 
51-9       o'o 
+  o"-oig 

5 
4 
3 
4 

2 

4 

2 

s 

6 
5 

2 

3 

6 
3 

2 

3 

5 
4 

3 
7 

6 

5 
3 

6 

1 

2 

5 
3 

6 
3 
3 
3 

12 

4 

2 

4 

6 
4 

2 

3 

5 

Helsingfors  ... 
Green  wich  .... 

Groombr.2242 
Radcliffe  . 

Greenwich.... 

Groombr.225  2 
Radcliffe  
Helsingfurs  ... 
Greenwich... 

Groombr.225' 
Radcliffe  
Bonn  

15''  26"' 
48°  47' 

Piazzi  XV.  1  10  
27°  20' 

53  Bootis  v'2 

Greenwich  

Groombr.  2  24  3 
Radcliffe  

Ilelsingfors  ... 
Greenwich  .... 

Crroombr.2244 
Radcliffe  .  .  . 

Greenwich  .  .  . 

Groom  br.22  54 
Radcliffe  

48°  43' 

Groombridge  2245 
27°  53' 

Piazzi  XV.  119.... 
27°  31' 

Groombridge  2247 
I5h  28™ 
35°    3' 

Groombridge  2248 
15''  28m 
35°    9' 

6  Corome  p. 

Greenwich.... 

Groombr.  2245 
Radcliffe  

Harvard  

Greenwich.... 

Groom  br.22  5  5 
Radcliffe  

Helsingfors  .  .  . 
Greenwich.... 

Groom  ^.2246 
Radcliffe  

Harvard  
Greenwich.... 

Groombr.2256 
Radcliffe  

Hulsingf  ors  .  .  . 
Greenwich.... 

Groombr.  2  2  17 
Radcliffe 

49°  '7' 
Groombridge  2257 
35°  " 

Groombridge  2258 
46°  " 

1'iazziXV.  153.... 

I5h  34m 
42°  50' 

Groombridge  2260 
'5h  34™ 
35°    7' 

Greenwich  .... 

Groombr.2257 
Radcliffe 

Ilelsingfors... 
Harvard 

Helsingfors  .  .  . 
Harvard 

Greenwich  .... 

Groombr.  2248 
l.'adcliffe  

Greenwich.... 

Groom  br.22  58 
Radcliffe 

Ilelsingfors... 
Harvard  

Bonn  

Greenwich.... 

Groombr.2259 
Radcliffe  
Bonn 

Greenwich.... 

Groombr.2249 
Radcliffe  

5°°  37' 

Piazzi  XV.  i  36  ... 
15''  29™ 

*5°  *S' 

Lund  

Greenwich.... 

Groombr.  2  260 
Radcliffe  

Greenwich  .... 

Groombr.2250 
Radcliffe 

Helsingfors  ... 
Harvard  

Ilelsingfors  ... 
Greenwich  — 

Greenwich.... 

i 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  r. 

D. 

Star's  Name, 
and  Approximate  . 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

** 

*&  6 

ill 
if,* 

<B  o  " 
M.§ 

•< 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

p 

•3_& 

a,    SCO 

it* 

&<*• 

to 

Residuals 
C—  0. 

No.  of  Observntiiius. 

Jpoch 
of 
Obs. 
1800. 

+ 

^ 
4*.° 
II* 

O*    o*  " 
CC-o 

<i 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  I'f  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Piazzi  XV.  156.... 

I5h35m 
42°  42' 

Groombridge  2262 
,5h35m 

39°  '3' 

Groombridge  2263 
15"  33m 
21°  49' 

Groombridge  2264 
I5h  36™ 
45°  48' 

Groombridge  2265 
,5h36m 

32°    7' 
Groombridge  2266 

jjh  36m 

32°  10' 

Groombridge  2267 
I5h  36"" 

3i°  43' 

1  5  Ursa;  Minoris  6 
Ijh  Hm 

12°    17' 

Groombridge  2269 
15''  40™ 
42°  45' 

Groombridge  2270 
15''  39m 

37°  17' 

Groombr.2z6i 
Radcliffe  
Bonn  
Greenwich  

Groombr.2262 
Hadcliffe  
Harvard  ...  . 

10-4 
48-2 
79-1 
90-1 

11-5 
47  -o 
7''5 
95° 

H'5 
48-8 
78-1 
92-8 

105 
48-2 

73'9 
92-4 

14-4 
52-9 

70-9 
92-8 

'4'4 
51-0 
70-4 
92-0 

13-5 
45'4 
74'4 
93'9 

7'5 
45'3 
7I-5 
94'5 

12-4 
51-2 

74'4 
89-8 

9'4 

48-6 

21'5 
697 

s             s 
29-37       -co 

•64     —'20 

•50  —  'oi 
•50       -oo 
+  o"-ooi7 

21-42       -oo 
•40  +-06 

'47   +'°' 
•49       -oo 
+  o"-ooo8 

49-96       -co 
50-20   —-09 

50-24    —'02 

50-28       -oo 
+  os'oo4i 

39-43       -oo 

•59  --14 

•41    +-06 
•48       -oo 
+o8-ooo6 

13-05       -oo 

•07       -oo 
•07    +-oi 
•09       -oo 
+o"ooo5 

25-63       -oo 
•55   +  '°7 
'3'   +'3° 
•60       -oo 
—  os-ooo4 

43-85       -oo 
•86   —-05 
•87   --io 
•73       -oo 
—  o"-ooi5 

42-20       -oo 
41-84  --05 
41-57   --09 
41-21       -oo 

—  O8'OI  14 

3-32       -oo 
•19   +-oi 

•02     +  MO 

•07       -oo 

—  OS'OO32 

51-88       -oo 

•54  --04 

>3    -''5 

•30       -oo 
—  os-oo96 

I 

6 
3 
3 

3 

5 
7 
4 
5 

5 
3 
4 
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6 
4 

2 

3 

4 

4 

3 
5 

4 

4 

2 

6 

7 

2 

3 
6 

3 
6 

21 

4 
5 

2 

3 

6 
5 
4 
4 

10-4 
49-8 
79-1 
90-1 

11-5 
45'5 
7I-5 
94-6 

'4'5 
47"! 
78-1 
92-3 

10-5 
501 

73'9 
92-2 

14-4 
49-1 
707 
92-2 

14-4 
467 
70-4 
91-6 

'3'5 
47'3 
74-1 

93-7 

7'5 
45'i 
71-5 

93'5 

I2'4 

45-1 
74'4 
89-8 

9'4 
457 
7i-5 

7'7 

53"-!       o'-o 

54'2    +0-4 

547   +i'o 
56-1       o-o 
+  o"-038 

I'O          O'O 

1-5   +07 
3-9   -0-8 
3-9       o-o 
+  o"-o35 

22-0          O'O 
28-8     -I'5 

33-0     -07 

34-5       o-o 
+  o"-i6o 

8'4       o-o 
6-1       o-o 
3-8  +ro 
3-8       o-o 
—  o"-Q56 

21-4       o-o 

2O'O    +O'9 

20-3  +0-3 

20-3       o-o 
—  o"-oi4 

52-2       0-0 
51-9   +0-7 
52-5    -j-0'4 
53-2       o'o 
+  o"-oi3 

13-0       o-o 

I2'I     +O'4 

11-5   +0-6 
1  1  -8       o'o 

—  o"-oi5 

4-6       o-o 
5-2   -0-7 

4'2     +0-2 

4-4      o-o 

—  O"'OO2 

6-i       o-o 
5-8   -1-6 
3'3    -0-8 
1-6       o-o 

—  o"-o58 

33'4       °-° 
32-1    -0-3 
31-4   —0-8 
30-6       o-o 
-o"-o45 

6 

3 
3 
3 

5 

2 

4 
5 

5 
3 
4 

5 

6 

4 

5 

3 
6 

4 
4 

2 

6 

7 
5 
3 
6 

6 

5 
6 

27 

4 
3 

2 

3 

6 

5 
4 
4 

Groombridge  2271 
,5h  3gm 

1  8°  29' 

Groombridge  2272 
I5h  41™ 
36°  45' 

Groombridge  227; 
I5h  41™ 
36°  40' 

Groombridge  227,] 
I5h  42m 
36°  58' 

Groombridge  2275 

I5h35m 
9°,,' 

Groombridjje  2276 

I5h35m 
9°  11' 

Groombridge.  2277 

,5h43m 

42°  40' 

Groombridge  2278 
15*43- 

30°  20' 

Groombridge  2279 

'5h45m 
30°  10' 

Piazzi  XV.  198... 

'5h44m 

27°    3' 

Groombr.227i 
Radcliffe  .... 

10-4 
51-1 
92-8 

11-4 
47-1 

72"O 

89-5 

11-4 

46-5 
71-5 
92-9 

ii'5 

46-2 

7'-5 
88-4 

7'9 
50-2 

78-z 

7-9 
50-2 

78-2 

10-4 

49'4 
76-9 
88-8 

12-9 
46-9 

74'4 
93-6 

13-0 

47'3 
80-4 
92-1 

10-5 

43  '9 
92'3 

s              s 
2'8l           "CO 
•36     +-2I 

•32       -oo 
—  os-oo6o 

10-15       '°° 

I0'25     —'21 
IO-O2     —'07 

9-90       -oo 

—  O*'OO32 

30-85       -oo 

29-93     --05 
29-29     --07 
28-64          '°° 
—  0*-0271 

21-13       '°° 

•18  --03 

•15    +'oi 
•17       -oo 
+  o"-ooo5 

42-65       -oo 
39  13   -03 
36-75       -oo 
—  o8-o839 

54-24       -oo 
51-71    --39 
49-38        oo 
—  o8  0690 

29-73       -oo 

29-28     +'02 

28-98    +-oi 
28-86       -oo 

—  0S-OII  I 

37-03        -oo 
•04       -oo 

•28  --23 

•06       -oo 
+  o'-ooo4 

18-54      '°° 

•63  --26 
•26  --08 

•12           -00 

—  os'oo53 
59-16       -oo 

•09     +'21 

•49       -oo 

+  os-oo40 

6 
3 

5 

5 
6 

3 

2 

6 

4 
3 

2 

3 

7 
4 

22 

7 

22 

6 
6 
4 
3 

5 

2 
2 

5 

5 
4 

2 

r 

3 
6 

5 

10-4 
46-6 
91-9 

11-4 

47-3 
72-0 
88-9 

11-4 
437 
7i-5 
91-7 

11-5 

47'i 
71-5 
88-4 

7-9 

45-5 
78-3 

8-4 
46-0 

78-3 

10-4 
46-1 
76-9 
88-8 

12-9 

47'5 
74'4 
93-' 

13-0 
50-1 
80-4 
91-8 

9-9 
42-9 
90-2 

28-6       o-o 
27-3    +0-5 
26-9       0-0 

—  o"'O2O 

6-6       o-o 
5-1    -0-3 
3-2   +0-3 

2-7       o-o 
—  o"-o5o 

28-2       o-o 
28-3   -17 

26-4     —  I'D 

24-5       o-o 
—  o"-O46 

48-9       oo 
50-3   -i'6 

49'9   -''4 

48-4       o-o 
—  o"-oo/ 

23-6       o'o 
19-4   -0-8 
14-5       o-o 
—  o"'i30 

17-3       o-o 
,5-8   -2-5 
9-6       o'o 
—  o"'i  13 

28-0       o-o 
28-0   —0-4 

27-8  -0-5 

27-2       o-o 
—  o"-oio 

40  8       o-o 
41-5    4-0-9 
41  6   4-2-1 
44-5       o-o 
+  o  '-046 

41-9       c-o 

40-4  +0-4 

41-8     —20 

39-4       0-0 

—  o"-o3/ 

33-3       o-o 
34-1    +0-8 
37-3       o-o 
+  o"-05o 

6 

5 

5 

5 
5 
4 
6 

5 
4 

2 

6 

4 

5 

2 

3 

7 
4 

22 

3 
4 

2  1 

5 
3 
4 
3 

5 
4 

2 

5 
5 

2 

5 

12 

5 

8 

Greenwich  

Groombr.2272 
Radcliffe  
Harvard  

Greenwich.... 

Groombr.227i 
Radcliffe  
Harvard  .  .  . 

Greenwich.... 

Groombr.226; 
Kadcliffe  

Christiania  
Greenwich  .  .  . 

Groombr.2264 
Kadcliffe  .  .. 

Greenwich.... 

Groombr.2274 
Radcliffe  
Harvard  
Greenwich  .... 

Groombr.2275 
Radcliffe  
Greenwich  

GroomBr.2276 
Radcliffe 

Greenwich  

Groombr.2265 
RadclifFe 

Helsingfors... 
Greenwich  

Groombr.2266 
Kadcliffe  

Helsingfors... 
Greenwich  

Groombr.2267 
RadclifFe 

Greenwich  — 

Groombr.2277 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.2268 
Radcliffe 

Greenwich  — 

Groombr.2278 
Radcliffe  
Helsingfors... 
Greenwich  .... 

Groombi.2279 
Kadcliffe 

Kasan  ... 

Greenwich  — 

Groombr.2269 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.228o 
Radcliffe  

Greenwich.... 

Groombr.2270 
Radcliffe  

Harvard  

Greenwich  

Greenwich  .... 
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Star's  Name, 

i:  1  Approximate 

R   A.  and  N.  P.  D. 

1890-0. 


Autlioiity. 


K.  A. 


Epoch 

of 

Obs. 
1800. 


Adopted 
P.  M. 


N.  p.  a 


Epoch 

of 

Olw. 
1800. 


Sd 

3  I 


Adopted 
P.  M. 


Star's  Name, 

nnd  Approximate 

R.  A.  and  N.  P.  P. 


Authority. 


R.  A. 


K|  i..  li 
of 

Obs. 
1800. 


I 


=  0 


Adopted 
P.  M. 


N.  P.  D. 


Epoch 

"' 

Obs. 
1800., 


lit 


Id 


Adopted 
P.  M. 


Groombridge  2281  Groombr.  2281    12-8 
Radcliffe 473 


»5h45" 
30°    5' 


Groombridge  2282 
I5»44» 

20°   58' 


Groombridge  2283 

15''  12'" 

2°  20' 


I  Herculis 
I5h  48m 
47°  H' 


Groombridge  2285 
15''  48™ 
36°  45' 


5 roombridge  2286 
15''  38"' 
7°  22' 


Groombridge  2287 
i  5''  49»> 
43°  38' 


[Groombridge  2288 
i  5h  491" 
33°  50' 


Herculis.. 

Ijh   jOm 
46°   32' 


1 2  Corome 


Helsingfors...    75*7  24-76  +'07 
Greenwich 93^6  24-78       -oo 

—  08-O027 


Groombr.2282 

Radcliffe 

Christiania  ... 
Greenwich  — 


Groombr.2283 
Radcliffe.... 
Greenwich . . . . 


24-46       -oo 

•37  -- 
'  1 7       "oo 
•09       -oo 


10-4 
5«>7 

73'4 
90  o 


7'5  45'95  +  2' 
50-5  50-91-1-49 
93-0  49-94     o-oo 

|     +08'OI20* 


Groombr.2284     9-5  49-27       -oo 

Radcliffe 47^3  50-73  — • 

Bonn 79-1  51-84  +-09 

Greenwich 96-4  52-60       -oo 


Groombr.2285 

Radcliffe 

Harvard 

Greenwich 


10-5 

45-4 
72-0 
94-2 


17-25       -oo 
•14   +- 

•14  --07 

•o  i       -oo 

—  0»'OO2S 


Groombr.2286     8'i   57-58       -oo 

Radcliffe 49-960-27   —'56 

95-4  62-01        -oo 


Greenwich . 


10-5 
46-4 

77-2 
89-8 


4°'34 
•25 
•29 


•oo 
+  •09 
+  •05 


'34         '00 
08'0000 


8-5.43-20  -oo 

44-5       -18  +-oi 

70-3          -21  --03 

86'i       -17  -oo 


Groombr.2287 
Radcliffe... 

Bonn 

Greenwich.... 


Groombr.2288 
Radcliffe... 
Helsingfors... 
Greenwich 


Groombr.2289  10-4  58*30  -oo 

Radcliffe 49-3  57-98  +'03 

Bonn 73-1   57-82  +-oi 

Greenwich....  81-457-76  -oo 


15''  51™ 
5'"  44' 


.A.  <iroomlir.229O 
j  Radcliffe.... 

Lund 

Greenwich . . , 


9'4 

45'3 

887 

79-7 


'oo 


'43   +'°2 
-46  +-15 
-54       -oo 
+  o'-oo  3  5 


3 

47 


,« 

127  36-4       o-o 

47-0  36-8   +  o-6; 

757;37'i    -fi'o 
92-8  38-6       o-o, 

•4-0* -02  7    ' 


48-1   54-1    -0-7 

73'4JS4'5    -2'7 
90-0  50-7       o-o 


8  i  43 
48-9  42 
93-1 


9'5  74 
46-4  52- 
79-1  32 

96-4    2I' 


7  o-o 
o  +0-5 
4  o-o 


-3   -0-5 
7   -i-i 

'O          0-0 

o"-6i6 


i  i 
105 


10-5  47-2  oo 
44-2  49-2  -17 
72-0  487  -0-9 
93-8  48-0  o-o 
+o"-oio 


8-1   187       o-o  6 

49-8  19-5   -0-3  7 

93  5  19-8       o-o  5 
+o"-oi3 


10-5 

47-6 
77-2 
89-8 


67       o'o  6 

67    —0-8  6 

5'3   +0-1  4 

5'i       o'o  3 
—  o"-ozo 


8-5  59-5  o-o 

44-1  J55-6  +1-1 

70-3  55-1  -0-4 

86-1   53-5  o-o 


10-4 

45'5 
73-1 
8, -4 


467 
887 
797 


317       o-o 

29-2  4-O'2 
27-8  —0-2 
27-O  0-0 

—  o"-o66 


1 2-4       O'O  6 

9-1   +0-3  5 

6-0  +o-i  ii 

6-8       o-o  3 
—  o"-o8o 


4  Herculis.. 

,jh  jj 

47°    6' 


1 8  Ursae  Minoris... 
'5h45m 
9°  4°' 


Groombridge  2293 
49°  59' 

1 6  Ursae  Minoris  £ 
11°  5427' 


Groombr.229i 

Radcliffe 

Bonn 

Greenwich. . . 


Groombr.2292 
Radcliffe... 
Greenwich 


9'5 

47'3 
69-4 
83-8 


80 
507 
96-2 


4872       -oo 
'55   +-04 
'45   +' 
•46       -oo 


41-65  -oo 
•96  --44 
•36  -oo 


Groombr.2293 

Radcliife 

Bonn 

Lund  

Greenwich.... 


Groom  br.2294 

Radcliffe 

Greenwich  .. 


10-4  37-9; 


48-4 
71-0 

79'4 
90-4 


•oo 
— -oi 

+  •17 
•51  +-03 

•48       -oo 
—  o'-oo  5  9 


74 
•42 


6-9  58-60       -oo 

4>'5  59'55   ~'48 
93'i   59'8o       'oo 


Groombridge  2295  Groombr.229; 
Radcliffe  .. 


30°  46' 

Groombridge  2296 
34°  s" 

Groombridge  2297 
39°  48' 


Helsingfors . . . 
Greenwich  .. 


Groombr.2296 

Radcliffe 

Greenwich... 


Groombr.2297 

Radcliffe 

Harvard 

Greenwich . . . . 


8-5  41-92 
•80 
70 
•69 


457 
7«'4 
84-5 


Groombridge  2298  Groorabr.2298 

Radcliffe 

Greenwich . . 


'5h49n 
9°  32' 


9 '4 
+8-1 

8 1 -8 


465 

7''5 
81-1 


8-4 

7'i 

95'3 


•oo 
•oo 

+  •02 

•oo 


12-48       -oo 
11-67   +'°4 

I  I'OZ  -00 

—  0''O202 


roombridge  2299  Groo:nbr.2299    10-4 


15 
49 


h   jgn 

40' 


Groombridge  2300 
,5h  55m 

17°  22' 


Radcliffe. 

Bonn 

Greenwich.. 


477 
75-8 
91-0 


Groombr.  2  300  j  10-5 

Radcliffe !  52-2 

Greenwich 90-2 


57-15       -oo 

•04  +-05 

•04    +-02 

•04       -oo 
—  o'-oo  1 5 


19-69  -oo 
20-81  —-57 
20-92  -oo 


-oo 


12-55 
•39 

•12     +-I4 

•20       'oo 


15:82 


'oo 


•oo 


18 


9-5  50-0       o-o 
45-5  49-6  -o 


69-4 
83-8 


49-1 
49-1 


O'O 
O'O 
—  O'  -012 


o-o 


7-9  24-6 

46*9    22'8 

96-2  20-6       o-o 


10-4 

45-0 


71-0 

79'4JZ5 
90-4  23 


7-0 

437 
92-8 


8-5 

44'9 
72-4 
84-8 


9 '4 
45'5 
81-8 


10-5 
46-1 

7I-5 
81-1 


8-4 
477 
95'3 


10-4 

44'9 
75-8 
910 


10-5 
48-1 

89-8 


2  0-0 

I      —0-2 

1      -0-5 

9       o'o 
o''o66 


7  o-o 
6  o'o 
5  o-o 

O"'OO2 


16-1 

157 
15-9 

15-1       o-o 
— o''-oi3  . 


O'O 

o-o 
-0-6 


3°'9 
26-5 

22'0 


1  5'  i 
i  /•  I 
i8'o   +0-5 
19-0       o-o 


28-4  o-o 
26-3  1-0-6 
25-0  o-o 


22-4 
21-4 

'97 
19-7 
—  o' 


o-o  6 
o'o  4 
o-o  3 


o-o 


O'O 

—  o- 

+0-5 

O'O 

•034 


45-6  4-3-6 
50-6  —0-7 
50*6  o-o 

+  o"'oi8 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

1!.  A. 

N.  1'. 

I-. 

Epoch 
of 
Obs. 
1800. 
+ 

_<: 
1*4 

111 

IF 

<i 

Residuals 
C—  0. 

No.  of  ObselTations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Srfd 

IS  a 

81i<5 

«>    o 

oU 

<! 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•*«£ 

J.  i^ 

l|«: 

£<*• 

X 

• 

Id 

P 

C 

C 

c 

y 

Adotl 

p.  1 

ted 
I. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M 

6  Herculis  v 

Groombr.23oi 
Radcliffe  

8-5 
46-9 
74-0 
84-1 

9  '4 
45'8 
72-2 
96-2 

10-5 
48-2 
90-9 

6-9 

45  '4 
94-2 

10-4 
50-0 
89-5 
94-1 

12-5 
467 

74'4 
93'9 

10-5 
50-4 
75'3 
95'9 

9'5 
5  '7 
74'2 
95'5 

12-5 
48-8 

74'9 
95'9 

10-5 
46-8 
76-0 
887 

s            s 

22-00          'DO 
•13     +'03 
•17     +-II 

•32        -oo 

40"-O042 

17-32       -oo 

•13  +-09 

•15       -oo 
•08       -oo 

—  08-OO28 

45-90       -oo 

45-25  +-19 

44-92       -oo 

—  08'0122 

5  2  '94       -oo 
51-45   +-oi 
49-59        -oo 
—  o''O384 

13-13       -co 
11-24   —  '°8 
9-18   +-oi 
8-97       -oo 
—  o'-O497 

55-85       -oo 
55-25    +-oi 

54'97   -'17 
54-46       -oo 
—  os-oi7i 

54-65       -oo 

•54  +-15 

•75   -'°4 
•72       -oo 
+  os-ooo8 

38-40       -oo 

•21     +-31 
'35     +'22 

•62       -oo 

+  O8'OO26 

55-52       -oo 

•53  --II 

•28  +-07 

•29       -oo 

—  08'0028 

43-21        -oo 
•28    —-lo 

•09  +-07 

•15       -oo 
—  os-oco8 

6 

7 

2 

3 

6 
5 

6 

6 

4 

7 

'7 
6 

8 

6 

5 
7 
3 

3 
3 

2 

5 

4 
3 

6i 

4 
H 
6 

3 
3 

2 

3 

6 
3 

2 

5 

8-5 
45'5 
74° 
8^-1 

9H 
46-! 
72-2 
96-2 

10-5 

457 
90-8 

10-  1 

44'3 
94-0 

10-4 
47-2 
89-5 
94-1 

12  5 
477 
74'4 
94-2 

10-5 
47'3 
75'3 
95'4 

9'5 

47'5 
74-2 

95'3 

12-5 
46-0 

74'9 
95'9 

10-5 

46'3 

76-0 
87-5 

2  3  "3        o"° 
24-7    +0-4 
26-4          O'O 

26-8       oo 
+  o"'O46 

4O'I           O'O 

407   +0-6 
42-3    -o-i 
43-0       o-o 
4o"-o33 

37-1       o-o 
38-3   -1-5 
36-5       o-o 
—  o"'oo7 

54-4       o-o 

41-8  +I-I 

26-0       o-o 
-o"'338 

50-3       o-o 
48-5   -0-4 
46-0   —0-3 
45-5       o-o 
-o"-o57 

j-z       o'o 

2  '9     +0'2 
I-9     -0'3 

o'5       o-o 
—  o"'O58 

2'3          O'O 

3'4   -i'5 
4-5    -2-9 

I'3          O'O 
—  0"'OI2 

37-6       o'o 

38'9    -07 

38-2   +0-4 
38-9       o-o 
+  o"'oi5 

28-9       o-o 
28-3   +0-7 
28-5   +0-3 
29-2       o-o 
+  o"-oo4 

57       o-o 
6'o  —0-5 
6-8   -1-5 
5-2       o-o 
—  o'-oo-j 

6 
6 

2 

3 

6 

8 

4 
Si 

6 

5 
7 

92 
6 

8 

6 

3 

7 
3 

3 
5 

2 

5 

6 

5 

2 

5 

6 
6 

H 

: 

3 
4 

2 

3 

6 

5 

2 

3 

1  1  Herculis  <f> 
i6h    5m 
44°  46' 

Groombridge  2312 
i6h    3m 
19'  35' 

Gi  oombridge  2313 

,6h      6m 

49°    9' 

Groombridge  2314 
i6h    6m 

39°  3'' 

Gioombridge  2315 
15"  54m 
6°  43' 

14  Herculis  

Groombr.23l  I 
Radcliffe 

8-5 
49-2 
89-5 

I2'0 

5Z'4 
95'4 

10-4 
47  -o 

74'9 
87-5 

10-5 
46-8 
72-2 
93-1 

7'5 
51-0 

93'4 

9'5 
48-3 
76-9 
92-5 

11-5 

47'9 
857 
95-2 

10-4 
48-0 
81-4 
94'5 

I  2'0 
5O'O 
95'5 

8'j 

45'6 

74-0 
92-2 

s              s 

18-47       -oo 
•42    —  -06 
•26       -co 
—  os-ooz6 

19-71        -oo 
20-05    ~'29 
19-84       -co 
+O8tooi6 

30-83       -oo 

•64  --05 

•37  +-04 

-32       'oo 

—  o"  0066 

8-06       -oo 
7-96  —-06 

775   +'C5 
772       -oo 
—  oa-oo4i 

51-88       -oo 
52-07   +-23 
52-70       'oo 
-|-o"-oc95 

49-37       -oo 
49-92   --10 
50-10  +-05 
50-33       -oo 
4o8-oi  1  6 

15-00       -oo 
1470  +-25 

14-91      —'01 

14-88       -oo 
—  oSlooi4 

9-29       "oo 

•24     —  'O2 

•13  +-03 

•  1  3       -oo 
—  o"-ooi9 

12-33     '°° 
•84  --25 

•89       -oo 
+  o"-oo67 

1-88       -oo 
•80  --09 
-65    --07 
•50       -oo 
—  o"-oo45 

6 

10 

3 

4 

2 

5 

6 
3 

2 

3 

6 

3 

3 

i 
4 

7 

6 

3 

; 

6 

3 
1  1 

3 

6 

4 
z 

3 

4 

* 

S 
4 
3 
8 

8-5 
46-7 
89-5 

12-0 

44'5 
95'4 

10-4 
44'5 
74'9 
87-5 

10-5 
46-9 
72-2 
93'i 

7'5 
49-6 

92-0 

9-5 
46-0 
76-9 
92-5 

11-5 

47'i 

857 
95-2 

10-4 

44'9 
81-4 

94'5 

I2-I 

4>"9 
94-2 

8-5 

46-3 

74-0 
92-0 

38/;5       o'o 
36-7   40-3 

35'3r,    °'o 
—  o"-o4o 

14-6       o-o 
13-6   40-4 
13-1       o-o 
—  o"  oi  8 

43-9       o-o 
40-9  40-4 
39-0       o'o 
38-0       o-o 
—  o"'o76 

55-0       o-o 
52-4  4  1-6 
54-0  —  o'6 
52-8       o-o 

—  0"'027 

17-8       o-o 

17-5  40-2 

177       o-o 
—  o"-ooi 

49-9       o-o 

59-6  41-1 
67-8  41-9 

74'3       o-o 
4o"-290 

39-2       o-o 
39-8   4  0-2 

4I-3   -°'3 

41-2       o-o 

40"-024 

39-1       o-o 

37-0  40-7 

37-2   -0-9 

357       °'o 
—  o"-o4O 

42'3       o-o 
41-8   —0-5 
40-0       o-o 

—  0"'028 

65-2       o-o 
62-0   40-6 
61-0   —  0-3 
59-5       oo 
-o"-o68 

6 

7 
3 

4 
4 

5 

6 

3 

2 

3 

6 
5 

3 
3 

6 

6 

6 

4 

2 

3 

6 

3 
1  1 

3 

6 

5 

2 

3 

6 
5 
9 

6 

5 
3 

'7 

,5h59m 

43°  39' 

Groombridge  2302 
,sh  59m 

36°  46' 

Groomliridge  2305 
,5h  5gm 

17°  17' 
J  3  Draconis  .  .    .  & 

Bonn  

Greenwich  ... 
Groombr.2312 

T?irlnHffV> 

Greenwich  

Groombr.23O2 
Radcliffe  

Harvard  

Greenwich  ... 

Groombr.23i3 
Radeliffe  

Greenwich  ... 

Groombr.23O3 
Radcliffe  

Greenwich  .... 

GroomV>r.23O4 
Radcliffe 

Greenwich  

Groombr.2314 
Kadcliffe  

,5h   59m 

31°    8' 

Groombridge  2305 
i6h    im 
50°  32' 

Groombridge  2306 

'5h59m 
3°°    4' 

Groombridge  2307 
I5h  59™ 
22°    4' 

17  Ursse  Minoris.. 
I5h  5ym 

14°     6' 
Groombridge  2309 

l6h      2m 

29°  39' 

Groombridge  2310 
i6h    31" 
42°  12' 

Greenwich  

Groombr.2305 
Radcliffe  .  .  . 

Harvard.  ... 

Greenwich.... 

Groonibr.231; 
Radcliffe  

Greenwich.... 

Groombr.23o6 
Radcliffe  

Greenwich  

Groombr.23i6 
Radcliffe 

l6h      6m 

45°  5«' 

Groombridge  2317 
i6h    8m 

5°°  39' 

Groombridge  2318 
i6h    8m 

47°  2°' 

Groombridge  2319 
i6h    5m 
19°  26' 

Groombridge  2320 
,6h    6m 

2«°  53' 

Helsingfors  ... 
Greenwich.... 

Groombr.23O7 
Radcliffe  
Christiania.... 
Greenwich  ... 

Groombr.23o8 
Radcliffe  

Bonn  .  .  . 

Greenwich  

Groombr.2317 
Radcliffe  ... 

Lund  

Greenwich.  ... 
Groombr.23i8 

RnHMiffo 

Kasan  

Greenwich  

Groombr.23O9 
Radcliffe  

Greenwich  — 

Groombr.23i9 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.23io 
Radcliffe  

Greenwich  

Groombr.232o 
Ridel  iffe 

Bonn  

Christiania  — 
Greenwich  ... 

Greenwich.... 
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St»r*»  X'imo, 
ami  A]'|>r»xini  >ti- 
t{.  A.  snd  N.  P.  D. 
1890-0. 

Authority. 

1!.  A. 

N.  P. 

D. 

Star's  Nume, 
and  A|  proximnte 
a.  A.  and  N.  P  D. 
1890-0. 

Authority. 

U.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Second*  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

1 

^o 
O 

(*. 

O 

o 

fc 

Kpoch 
of 
Ob*. 
1800. 
+ 

Seconds  of 
Adopted 
N.P.I).  1890-0. 

Rc-sidn.-ils 
C-0. 

iVo.  of  Obnei'vatiuns. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Kesiduals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

1    Groombridge  2321 
i6h    9m 

5r38' 

Groombridge  2322 
i6h    8™ 
29°  50' 

•    Crroombridcfe  2323 
i6h    8ra 
26°  1  8' 

Groombridge  2324 
i6h     8m 

30«      2' 

I'inzzi  XVI.  56.... 
i6h  13™ 
36°  29' 

Gr.wmbriilge  2326 

l6h    12™ 
22°   34' 

Groombridge  2327 

l6L    I  2™ 

23°    6' 

'•roonibridge  2328 
i6h  i6m 
50°     i' 

\'\y./.n  XVI.  69.... 
i6h  I3m 

23°   21' 

Groombridge  2330 
i6h  16™ 
40°  41' 

Groombr.2  32  1 
Radcliffe  

10-5 
5  1  "i 
87-8 
91-1 

12-5 
45-8 
72-9 
94-1 

10-5 
49-0 
76-9 
95-8 

12-5 

52-5 
72-9 

957 

10-4 
45-5 
74'5 
90-1 

10-5 
44-6 

75'4 
84-8 

12-5 
48-, 
77-0 
89-8 

11-4 

48-5 
85-4 
867 
83-6 

in 

46-9 
77-0 
92-6 

9'5 
47-0 
76-9 
91-5 

s              s 

18-18       -oo 
18-08        oo 
17-96   +-03 
17-98       -oo 

—  O"'002, 

3-52       -oo 

•55      --02 

•53    +  -oi 

'55       -o° 
4  o*-ooo4 

6-86       -oo 
•87   --04 
•87   --07 
•78       -oo 
—  o'-ooog 

54-81   --17 

54''3   +  ''7 
53-94  +-19 

53'93       -c° 
—  o"-oo87* 

6-  1  6       -oo 
•29  —  -io 

•20     +-02 

•24       -oo 

-j-  0"-OO  I  O 

0-84       -oo 
•79  --06 
•68   --06 
•59       -oo 
—  o"oo34 

46-12       -oo 
46-17   --17 

45-91     --02 

45-85       -oo 
—  o"-oo35 

lO'OO          -00 

9-51    +-io 
9-16  +-QI 
9-06   +  -io 
9-  1  9       -oo 

—  O8-OII2 

56-45       -oo 

'53   --i-5 

•40  --07 

•3  1        -oo 
—  o"oo  1  7 

7-17       -oo 

7-02     +-02 
6-82     +  MI 

6-88       -oo 
—  o'-oo35 

6 

3 
S 
3 

6 

3 

2 

5 
4 

2 

2 

S 

3 
3 

2 

6 

6 

4 

2 

3 

6 

4 
3 
4 

3 

4 
3 
5 

6 
8 

2 

'9 
3 

IO 

4 
3 

5 

6 
4 

2 

5 

I0'5 

47-8 
87-8 
91-1 

12-5 

477 

72  '1 
93-6 

105 

43'9 
76-9 

947 

12-5 
44-8 
72-9 
95'3 

10-4 
44'5 
74'5 
90-1 

10-5 
44'4 

75H 
84-6 

"•s 

46-7 
77-0 
89-5 

11-4 

44'5 
85-4 
86-7 
83-6 

i  i-i 

45'9 
77-o 
9*7 

9-5 
46-5 

76-9 
90-2 

56-1        o"o 
55-8    -0-4 
54-8       o-o 
54-8       o-o 
—  o"-oi6 

334       o'O 
347    -i-o 

33'5   +  °'4 
34-1       o-o 
+  o"-oo9 

22-O          O'O 

21-6  -fo-6 

23-0  -0-7 

22'4          O'O 

+o"-oo5 

8-4       o-o 
10-6  +  ro 

14-1  +0-3 

1  6-6       o-o 
+  o"-o99 

15-9       o-o 
19-4   -i-o 

19-7  +0-9 

21-7       o-o 
+  o"'o73 

347       oo 
35-0  +0-9 
36-8   +0-2 
37-3       o-o 
+  o"-o35 

18-5       o-o 

21'2     +O'2 

25-4  -1-5 
25-0       o-o 
+o"-o84 

40-1       o-o 
39-9  +0-8 
41-5   -o-i 
40-5   +0-9 
41-3       o-o 
+o*-oi5 

0-8       o-o 
1-4  -07 
2-3   -17 
0-6       o-o 

—  O'"'OO2 

56-4       o'o 
55-4  -o-i 

54'3  +0'3 
54-2       o-o 

-0"'027 

6 

4 

5 
3 

6 
5 
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5 

6 
3 

2 

7 

3 

3 

2 

5 

6 

4 

2 

3 

6 
4 
3 
6 

3 

5 
3 
5 

6 
6 

2 

'9 
3 

IO 

5 
6 

6 

2 

5 

22  Horculis  T 

Groombr.233i 
RadclifFe 

7-0 
44'  5 
94'5 

8'5 
44'4 
73'4 
947 

10-4 
467 
77*1 
93'4 

7-8 

45'9 
92-5 

12-5 

5°'5 
93'6 

11-5 
45-6 
77-6 
91-9 

,2-5 
46-1 
95-0 

10-5 
49-0 
73'4 
93'3 

11-3 

47'5 
72'S 
89-1 

10-4 
45-6 
82-3 
947 

s            s 
26-21       -oo 
•i  6       -oo 
•08       'oo 
—  o'-ooi5 

24-97       -oo 
25-21    —  -16 

25-10    +-02 

25-17       -oo 

+  O"O023 

37-55       -oo 
•62   —  -02 
•53    +-io 
•64       -oo 

+  O*'OOI  I 

57-59       -oo 

57-95   --'4 
^8-06       -oo 
4-o"-oo55 

29-26       -oo 

•22     —  -O2 

•13       -oo 
—  o"-ooi6 

19-06       -oo 
18-89   -''3 
.8-35   +-13 
18-35       'oo 
—  o"-oo88 

22-74       -0° 
•oi    +-44 
•01       -oo 
-o"-oo88 

1  2  '94       "oo 
•58   +-08 
75   --27 
•33       -oo 
—  o"-oo74 

23-15       -oo 
•31    —  -16 
•38   --23 
•15       -oo 
o'-oooo 

42-60       Joo 

•71     -M2 

•51    +-06 
•57       -oo 
—  0^0004 

4 

18 

6 

5 

2 

5 

6 

5 
5 
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6 
6 

3 

2 
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5 

6 
5 

6 
6 

6 

2 
2 

5 

6 
5 

3 
3 

6 

5 
5 
3 

iri 

48-6 
94'5 

8-5 
45'' 

73'4 
93'5 

10-4 
46-5 

77-1 
92-8 

7'9 
47'' 
917 

12-5 

477 
93'5 

''•5 

46-5 

77-6 
90-6 

12-5 
46-6 
94-8 

10-5 
46-3 

73'4 
92-8 

''•5 
46-3 
72-5 
89-1 

10-4 

47'i 
82-3 
94-6 

30  I        oo 
29-8   —  ro 

27-5       o-o 

—  0"'03! 

43-2       o-o 

41-9  +0-3 

41-3       o-o 

407       o-o 

—  O"'O29 

57-6       o-o 
59-0  —  ro 
58-0  +0-3 
58-4      o-o 
+  o"-oio 

45-0       o-o 
44-9  -0-3 
44-2       o-o 
—  o"-oio 

9-1       o-o 
9-4  -o-i 
9-6       o-o 
+  o"-oo6 

62-2       o-o 
64-0  —2-3 

59-9  +1-4 

OI'I          O'O 

—  o"-oi4 
13-3       o-o 

12-9  -0-4 

I  I  '2          O-O 

—  O"'O25 

4-8       o-o 

3'5     -0-2 

2-9  —  0-8 

1-2          O-O 

-o"-o44 
32'8       o'o 

31-2  +1-4 
33-4  -0-9 

32-4       o-o 
—  o"-oo5 

36-1       o-o 
36-0  —  0-3 
34-6  +0-6 
35-0       o-o 
-o"-oi3 

40 
8 

20 

6 

7 

2 

5 

6 
4 
5 
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6 

7 
1  1 

2 

5 
5 

6 
6 
6 

8 

6 

6 

6 

5 

2 

5 

5 
5 
3 
3 

6 

5 

5 
4 

16''  i6m 

43°25' 

Groombridge  2332 
i6h  15™ 
29'  58' 

Groombridge  2333 
i6b  I7m 
37°  41' 

19  Ursae  Minoris  .. 
i6h  13™ 
13"  50' 

Groombridge  2335 
i6h  I5m 
1  6°  26' 

20  Ursse  Minoris... 
i6h  ism 
H°  3°' 

Groombridge  2337 
i6h  i6m 
1  6°  20' 

Groombridge  2338 
i6h  i8m 

21°    II' 

Groombridge  2339 

l6h  21™ 

45°    3' 
Groombridge  2340 

l6k  21™ 

37°  27' 

Lund  

Greenwicli  

Groombr.2332 
Radcliffe  

Greenwich  ... 
Groombr.2322 

TJ.»rlnli  ffo 

Helsingfors  ... 
Greenwich.... 

Groombr.2  32  3 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2324 
Radcliffe  

Helsingfors... 
Greenwicli  ... 

Groombr.2333 
Radcliffe  

Harvard  
Greenwicli  .... 

Groombr.2334 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.2325 
Radcliffe  

Greenwich  ... 

Groombr.2335 
Radcliffe 

Harvard  

Greenwich  ... 

Groombr.2336 
Radcliffe  ... 

Greenwich.... 

Groombr.2326 
Radcliffe  

Christiania  ... 
Greenwich.... 

Groombr.2  3  27 
Radcliffe  

Kasan  

Greenwich  .  .. 

Groombr.2337 
Radcliffe  . 

Christiania  ... 
Greenwich  ... 

Groombr.23z8 
Radcliffe  

Greenwich  ... 

Groombr.2338 
Radcliffe 

Bonn  .... 

Christian  ia  ... 
Greenwich  

Groombr.2339 
Radcliffe  
Bonn  

Lund  

Greenwich  

Groombr.2  3  29 
Uiidcliffe  

Christiania  ... 
Greenwich  

Groombr.2  3  30 
Radcliffe  

Greenwich  ... 

Groombr.2  340 
Radcliffe  

Bonn  .  .  . 

Harvard  

Greenwich  ... 

Greenwich  ... 

, 
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.Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  1>. 

U. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

5pocb 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Ep  ich 
of 
Obi. 

1800. 

+ 

d 
lit 

I  to 

o>  <3  nj 
02 

<f. 

IB 

§0 

S  1 
1° 

•j 

.2 

X 

l~ 
a 

o 

o 

6 
fc 

2  pooh 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adop 
P.  5 

ted 
1. 

Groombridge  234  i 

l6h  22m 

48°  56' 
Groombridge  2342 

l6h  22m 

38°    2' 
Groombridge  2343 

l6h  22m 

34°  32' 

Groombridge  2344 
i6h  23m 
4'°  47' 

Groombridge  2345 

l6h  22m 

28°    3' 
1  4  Draconis  rj 

Groombr.234i 
Eadcliffe  . 

10-5 
47-0 
77-1 
94-1 

10-5 
47-2 
72-0 
92-6 

8-5 
46-8 
68-4 

11-5 
47'5 
757 
100-5 

10-4 
45-8 
76-9 
94-2 

6-7 
41-9 
947 

10-5 
47-6 
77-1 
84-3 

8'5 
50-8 
71-0 
91-2 

77 
47'8 
95'5 

10-5 

45-0 

7''5 
92-1 

s              s 
396;       -oo 
•86   --15 
•8  1    —-05 
•79       -oo 
+  o"-ooi7 

13-10       -oo 
•10  —  -oi 

•07   +-oi 
•07       -oo 
—  o"-ooo4 

077       -oo 
1-09  —'14 
1-05       -oo 
+  o8-oo47 

25-10       -oo 
24-94   ~'°7 
24-61    +-09 
24-56       -oo 
—  o"-oo6i 

2O'I2           'GO 
19-97     —  -O2 
19-90    —'09 

19-73       -oo 
—  o"-oo47 

30-34       -oo 
•26   —'03 
•07       -oo 
—  o*-oo3i 

4-40       -oo 
4-02   +-08 
3-82   +-04 
3-81        -oo 
—  os-oo8o 

1-54        oo 

73   --08 
•70  +-oi 
•76       -co 

+  OS'OO27 

4479       '00 
43'93   +-17 
43-32       -oo 
—  os-oi67 

14-63       -oo 
•6  1    —-06 

•52     —-02 

•46       -oo 

—  OS'OO2I 

5 
4 
3 
3 

4 
5 
4 
5 

5 
4 
4 

S 
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3 
3 

6 
5 

2 

6 

'5 

18 

57 

6 

5 
5 
5 

5 

12 
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3 

5 

8i 

6 
4 

2 

3 

10-5 

46'3 

77-1 
94-1 

10-5 
46-5 
72-0 
91-7 

8-5 
46-2 
68-5 

11-5 

45'9 
757 
100-5 

10-4 
43-2 
76-9 
937 

9'3 

47'5 
94-2 

10-5 

47'9 

77-1 

84-3 

8-5 
46-9 
71-0 
91-2 

7-8 
47-1 
92-5 

10-5 
46-0 

7>'5 

92-1 

22-5       o-o 
24-4   +0-5 
27-6       o'o 
28-3       o'o 
+  o"-o69 

3'9       °-° 
3-2    +0-1 

2'3   +  07 
2-7       o-o 
—  o"-oi5 

42-6       o-o 
41-2   +0-4 
41-0       oo 
—  o"-02y 

66-9       o-o 
637    —0-8 
6ri    —1-6 
567       o-o 
—  o"-i  15 

13-9       o-o 
13-8   —  ro 

10-7   -fo-g 

II'l           O'O 

-o"-o34 
17-0       o-o 

14-7     —  O-2 

11-6       o-o 
—  o"-o64 

9-6       o-o 
10-8   —0-5 
9-1    +17 
10-9       o-o 
+  o"-oi8 

33-8       O'o 

327     +1-2 

32-2  +1-7 

33-9       o-o 
+  o"-ooi 

497       o-o 
40-9   -i  -i 
29-4       O-Q 

—  o"'25I 

58-8       o-o 

56-2  +1-5 

56-9   -o-. 
56-1       o-o 
-o"-033 

5 
4 
3 
3 

4 
4 
4 

5 

6 

\ 

5 
3 
3 
3 

6 
4 

2 

7 

66 
6 

53 

6 

5 
5 
5 

6 
5 

2 

3 

6 

5 
26 

6 

4 

2 

3 

Groombridge  2351 
i6h  25m 

38"   2l' 

Groombridge  2352 
i6h  25m 

38°    o' 

34  Herculis  

Groomlir.235  i 
Radcliffe  
Harvard  
Greenwich  ... 

Groombr.2352 
Radrliffe  
Harvard  
Greenwich  .... 

Groombr.2353 
Radcliffe 

I0'5 

44-8 

71-5 
94-1 

10-5 

45'9 

72-2 

957 

9-5 
46-0 

74'4 
79-1 

11-5 
45'' 

74> 
87-8 

10-5 
46-5 
81-4 
80-4 

12-5 
46-5 

94'5 

9'5 
46-1 

72-9 
88-1 

7'5 
50-6 
95-0 

7'5 
447 
92-9 

10-4 
457 
72-5 
9*  '5 

S                    8 

54-98       -oo 
54-98   +  -08 
55-00  +-13 
55-18       -oo 

+  O5-O024 

57-31       -oo 

•34  --06 
•30  --05 

"24       "oo 
—  o"  0008 

5-45       -oo 

5-16  --03 

4-80   +-07 
4-85       -oo 
—  o"jo86 

9-68       -oo 

9-32     +-02 

9-00   +'05 
8-90       -oo 
—  o8  0103 

51-42       -oo 

•50  --09 

•38  +-oi 

•39          -00 

—  0^0004 

33-91        -oo 

'45   +'4' 
•So       -oc 
—  os'oo  1  3 

3-18       -oo 

3-00  +-05 
2-92  +-04 

2-91        -oo 
—  os-oo34 

33-43       -oo 
•51    --08 
•43       -oo 
o'-oooo 

12-32       -oo 

I2'20    —-03 

11-98       -co 

—  0^0040 

17-94       -co 
18-04  —-07 
1  8-02   —'03 
18-00       -oo 
+  O8'ooo7 

6 

3 

2 

3 

2 

5 
3 
5 

4 
4 

2 

3 

5 
^ 

2 

6 

4 
3 
3 

5 
3 
5 

6 
6 
3 
3 

3 
18 

25 

4 

5 
7 

6 

4 

2 

4 

10-5 
46-5 

7«'5 
94-1 

10-5 

47'5 
72-2 
95-6 

9'5 
45'9 
74'4 
79-1 

1  1-5 
46-5 

74'4 
87-8 

10-5 
46-8 
8,  -4 
80-4 

12-5 

44-8 

94-1 

9'5 
45'3 
72-5 

8S-i 

7'5 
43-0 
95-0 

80 

457 
91-0 

10-4 
469 

7^5 
91-5 

5-6       o'o 
6-8   -17 
5'3   -0-5 

46          O'O 
—  o"'OI2 

27-9       o'o 

29-7     -1-1 

29-7    -0-8 
29-3       p-o 
-l-o"-oi6 

53-6       o-o 
55-8   -0-6 
56-8   -0-3 
56-7       o-o 
+  o"-o45 

42-9       o-o 
54-8   -1-6 
62-3   —0-9 
65-4       o-o 

+  o"-295 

59-8       o'o 

56-8     -0-2 

54-5   -i-o 
53-6       o'o 
—  o"-o89 

III           O'O 
I1'7     +0-2 

13-1       o-o 

+  0"'025 
32-9         O'O 

33-1  +0-9 

34-8     +0-2 

3  5  '4       °'o 

-|-0"-032 
I2'2          O'O 

io-8    -0-3 
8-2       o-o 
—  o'  -046 

40-4       o-o 

38-9  +0-3 

37  '9  ,    °'° 
—  o"'O3o 

37       o-o 
3'4  +0-4 

3'3   +°'5 
3-8       o-o 
+o"'coi 

6 
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2 

3 

2 

4 
3 
5 

5 
5 

2 

3 

5 
4 

2 

3 

6 

4 
3 
3 

6 

3 

5 

5 
4 
3 
3 

5 

5 
28 

18 
5 
>4i 

6 

5 

2 

4 

Bonn  

Greenwich.  ... 

Groombr.2342 
lladcliffe  
Harvard  

Greenwich  ... 

Groombr.2343 
RadclifFe  ..  .. 

i6h  27™ 

40°  47' 

Groombridge  2354 
i6h  27™ 
4'°  47' 

Piazzi  XVI.  127... 
i6h  29m 

51°  40' 

Groombridge  2356 
i6h  26"" 
18°  22' 

Groombridge  2357 
i6h  3om 
39°  37' 

35  Herculis  o- 

Greenwich  .  .  . 

Groombr.2344 
Radcliffe  

Greenwich  ... 

Groombr.235ii 
Radcliffe 

Bonn  

Bonn  .. 

Greenwich  

Groombr.2345 
Radcliffe  

Greenwich  

Groombr.2355 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.2346 
Radcliffe  

Greenwich  ... 

Groombr.2356 
Radcliffe  
Greenwich  .. 

Groombr.2357 
Radcliffe  .. 

l6h  221" 

28°  14' 
Groombridge  2347 

l6h  22m 

20°  38' 

30  Herculis  g 
i6h  25m 

47°  52' 

2  1  Ursse  Minoris  rj 

l6h  20m 

'3°  59' 

Groombridge  2350 
i6h  25"° 
38°    9' 

Greenwich.... 

Groombr.2347 
Radcliffe  

Christiania  ... 
Greenwich.... 

Groombr.2348 

T?  a  rl  r-1  i  fFo 

Greenwich  — 

Groombr.2358 
Radcliffe  

i6h  30™ 

47°  20' 

15  Draconis  A 
i6h  28m 
20°  59' 

Groombridge  2360 
i6h  31™ 

37°  32' 

Greenwich  

Groombr.2349 
Radcliffe  

Greenwich  .... 

Groombr.2359 
Radcliffe 

Greenwich  ... 

Groombr.235o 
Radcliffe  

Greenwich  — 

Groombr.236o 
Radcliffe 

Harvard  

Harvard  
Greenwich  

Greenwich.... 
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Star's  Name, 
ami  Approximate 
K.  A.  :iml  X.  P.  D. 

Authority. 

R.  A. 

N.  P. 

D. 

Stir's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Kporl, 

of 

Obs. 
1  800. 

1 

M 

No.  of  Observations. 

'of  ' 
OUs. 

1800. 

||| 

id 

'I    ' 

No.  of  Observations. 

Cpocli 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

ipiich 
of 
Obs. 
1800. 

;  .  ,  ' 
lid 

g  T3  —  "< 

$*^ 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

'ia/./i  XVI.  140... 
l6h  30'" 
28°  56' 

Groombridge  2362 
i6h  32'" 
43°    9' 

Groombridge  2363 
,6h  26.,, 

10°  51' 

Groombridge  2364 
16''  34m 
50°  12' 

16  Draconis  

Groonibr.236i 
Kadcliffe  
Helsingfors  ... 
Greenwich  

Groomltr.  1362 
Radcliffe  

10'5 
46-1 

73'4 
82-3 

I0'5 

76  I 
84-8 

12-5 

49'3 
88-4 
96-6 

11-5 

477 
80-5 
87-8 

8'5 
45-0 
82-0 

8-5 
437 

7i'5 
8r6 

10-4 

44-8 

78-4 
897 

8-5 
46-4 

75-4 
91-8 

10-5 
47'3 

7f4 
86-5 

10-4 

45'5 
78-4 

937 

S                 8 

52*34       -oo 

•36     --03 
•50     --I7 

'33       'oo 
—  o'-oooi 

50-88       -oo 
•8  1       -oo 

71     +-02 

7  1       -oo 

18-73       -0° 

•39     +-12 

•20          -00 

20-51        -oo 

•38     -'02 
•25     —'02 
•20          '00 

35-47       -oo 

•41     +'02 

•38       -oo 

—  08'OOIZ 

37-79       -oo 

•83  —-06 

•94   --18 
75       -oo 

44-23       -oo 
'47   —  "20 
•25    +-08 
•34       -oo 

46-05       -oo 
45-86   -4-  '05 
4571    +'08 
4572       -oo 

47-31       -oo 
•15   +-05 

"24     —  -12 

•07       -oo 
48-68       -oo 

•67  --08 
78  --27 

•47       -oo 

6 

5 

2 

4 

6 

5 
4 

4 

3 

4 

2 

5 

5 
5 

2 

3 

6 
4 

5 

6 
6 
4 

5 

6 

3 

2 

6 
6 

3 

6 

5 

2 

4 

6 
4 

2 

8 

10-5 

44'9 
73'4 
80-7 

10-5 

47-8 
76-2 
84-1 

12-5 

47-0 
88-4 
96-6 

11-5 
48-1 
80-5 
87-8 

8-5 

457 
82-0 

8-5 

47'  i 

8r8 

10-4 
46-5 
78-4 
90  o 

8-5 
47'5 

91-8 

10-5 
46-1 

71-4 
86-5 

10-4 

45'5 
78-4 
92-2 

44'3       °'<> 
45-9  -i-o 
45-8   -0-3 
45-6       o-o 
+  o"-o  1  9 

50-4       o-o 

50-2  -0-5 
50-4  -I-I 

49'2       o-o 
—  o"-o  1  6 

46-4       o-o 
467  -fo-i 
47-1    +0-1 
47-3       o-o 
-fo"-ou 

1-6      o-o 

4'5   +°7 
6-4  +1-0 
8-0       o-o 

46-4       o-o 
45-8   -0-6 
(.3-8       o-o 

17-6       o-o 
18-5   -1-9 
17-3   -1-4 
157       o-o 

—  O"'O26 

27-5       o-o 

28-4  -07 

27-9   —  o-i 
27-9^     o-o 

25-3       o-o 
23-0       o-o 

—  O"'028 

15-9       o-o 
11-8   +1-3 
11-3   —o-i 
9-6       o-o 
—  o"-o83 

15-0       o-o 
'17-4  +0-5 
20-4  +o'i 
21-7       o-o 

6 

5 

2 

6 
4 
3 

3 
4 

2 

5 

5 
5 

2 

3 

6 
6 

5 

6 

5 
4 
6 

5 

4 

2 

6 

6 
6 

2 

3 

6 

5 

2 

4 

6 
6 

2 

8 

44  Herculis  ij 

Groombr.237i 
Radcliffe  

67 
51-0 
95-2 

12-5 
48-5 
70-5 
99-2 

10-5 
46-0 
96-5 

8-5 
45-0 
71-4 
91-8 

8-5 
45-0 
78-4 
92-4 

10-5 
47-0 
70-0 
87-5 

8-5 
44-6 
68-4 

10-5 
479 

897 

10-5 
46-2 
71-5 
89-5 

8-5 
45-0 

74'5 
79-1 

a             s 

7-24       -oo 

•4I     --04 

•53       -oo 

55-03       -oo 
53-36  +-26 

52-64     +-I2 

51-65       -oo 
25-16       -oo 

24-19     -'12 
22-55          <0° 

LZ'QQ          *OC 

1.3-21    —  -oi 

43-34  +'°' 
43-47       -oo 

9-18       -oo 

•42  --05 

•41       -oo 

48-68       -oo 

'65     —'02 

•69   —-lo 
•56       -oo 
—  o'-oo  1  6 

12  'I  6          -00 

•56  --14 

•59      -oo 

18-27       -oo 
17-66  +-30 
17-60  +-15 

17-60       'oo 

27-05       -oo 
26-82  +  -05 
26-46  +-28 

26-65        '°° 

0-83       -oo 
0-90  +-04 
0-94  +-09 

1-05       -co 

'4 

>7 

47 

6 
6 

2 

S 

2 

4 
3 

5 
4 

2 

6 

6 
4 

2 
»l 

6 
6 

2 

3 

6 
5 
5 

6 

7 

6 

6 

3 

0 

5 
4 

3 

10-4 

447 
95-2 

12-5 

46-8 

70-5 
99-2 

10-5 

45'9 
96-5 

8-5 
46-2 

93-0 

8-5 

45'' 
78-4 
91-2 

10-5 

45'5 
70-0 

87'5 

8-5 
45'5 
68-4 

10-5 

47'' 

89-3 

10-5 
47'9 

886 

8-5 

,45'3 
74'5 
79-1 

</           // 
59-0       o-o 

62'2     —  O'3 

66-i       o-o 

177       o-o 
12-3   +0-7 
97   +o'i 
6-0       o-o 

27-9       o-o 
19-4  -1-4 
4-1       o-o 

34-6       o-o 
30-9  +0-5 
27-8  +1-6 
27-6       o-o 
-o''-o83 

7-9       o-o 
6-4  +1-8 
8-8   —0-3 
8  6       o-o 
+o"-oo8 

51-8       o-o 
51-9  +0-5 
52-0  +0-9 
53-2       o-o 
+  o''-oi8 

22-4       o-o 
19-8   +o'i 
18-4       o-o 

36-0       o-o 
36-0  —0-4 

35'I     +0-2 

35-0       o-o 
40-7       o-o 

42-9  -I-I 
41-9  +07 

43-1  ^    o-o 

25-3       o-o 
27-2    —  o-i 
29-2    -0-6 
28-8       -oo 

70 
5 
49 

6 
6 

2 

5 

6 

5 
3 

6 
6 

2 

6 

6 

7 

2 

«5 

6 

4 

2 

3 

6 

5 
5 

6 
7 
5 
9 

5 
7 

4 
7 

6 
6 

2 

3 

i6h  39™ 

50°  51' 

PiazziXVI.  182... 
i6h  3im 
10°  48' 

PiazziXVI.  195.. 
i6h  35m 
12°  20' 

Groombridge  2374 
i6h  40'" 
34°    6' 

1  8  Draconis....  ..(/ 
25°  12' 

Groombridge  2376 
i6h43m 
47°  33' 

Groombridge  2377 
i6h  43"' 
33°    i' 

Groombridge  2378 
i6h  38m 
12°    5' 

Groombridge  2379 
i6h  39"' 
12°    7' 

52  Herculis  

Greenwich  .... 

Groombr.2372 
Radciiffe  

Bonn  

Kasan  

Greenwich  

Groombr.2363 
Radcliffe  

Greenwich  — 

Groombr.2372 
Radcliffe  

Kasan  

Greenwich  .... 

Groombr.2370 
Radcliffe 

Greenwich.... 

Groombr.2364 
Hadclitfe  

Lund  

Helsingfors... 
Greenwich  

Groorabr.2375 
Kadcliffe  .. 

Greenwich.... 

Groombr.2365 
Radcliffe  

16''  33m 
36°  52' 

17  Draconis  

Helsingfors  ... 
Greenwich  — 

Groombr.2376 
Radcliffe 

Greenwich  

Groombr.2366 
Radcliffe  

16''  33™ 
36°  5'' 

(  Iroombridge  2367 

i6''33m 

25°  50' 

Harvard  

Bonn 

Greenwich.... 

Groombr.2367 
Radcliffe 

Greenwich  

Groombr.2377 
Radcliffe 

Helsingfors... 
Greenwich.... 

Groombr.2368 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.2378 
Radcliffe  

i6h  35"' 
40°  51' 

Groombridge  2369 
33°  46' 

Groombridge  2370 
i6h  35'" 
26°  42' 

Kasan  

Greenwich  .  . 

Groombr.2369 
Kadcliffe  
Helsingfors  .  . 
Greenwich  ... 

Groombr.2370 
Radcliffe  

Greenwich  

Groombr.2379 
Radcliffe.;.... 

Kasan  

Greenwich  .  .  .  . 

(  !roombr.238o 
Radcliffe  

i6h  46°' 
43°  49' 

Helsingfors.. 
Greenwich  .  .  . 

Bonn 

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

. 
Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesiduals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

d 

•Sfil 

ill 

g-ia 
&«* 
te 

Ke.siduals 
C-0. 

OT 

O 

•s 
g 

OJ 

& 
O 

o 
d 

to 

6 

5 
3 
3 

6 
6 

3 
6 

6 
4 
4 
3 

5 
4 

2 

6 

2 

4 

2 

4 

6 

5 

2 

5 

6 

4 

2 

5 

5 
4 

7 

6 

5 

2 

5 

6 

5 

2 

5 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesidimis 
C-0. 

No.  of  Observations. 

Epoch 
of 
Olia. 
1800. 
+ 

Seconds  of 
Adopti-d 
X.  P.  D.  1890-0. 

V, 

'1° 

J» 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

3roombridge  2381 
r6h  46°" 
46"  22' 

jroombridge  2382 
i6h  40™ 

12°       l' 

Groombridge  2383 
1  6h  47m 

47°  55' 

Piazzi  XVI.  231.  . 
i6h46m 
32°  19' 

Groombridge  2385 
j6h  47m 
47°  44' 

Groombridge  2386 
i6h45m 
^6°  25' 

Piazzi  XVI.  239.... 
i6h  46m 
26"  1  6' 

Groombridge  2388 
i6h  44™ 
15°  54' 

Groombridge  2389 
i6h  50™ 

46°  58' 

Groombridge  2390 
i6h  52™ 
29°  27' 

Groombr.238i 
Radeliffe 

io'6 
4  5  "6 

72-8 
-8-8-1 

105 
46-9 
7J-5 
94-8 

10-5 

477 
80-5 

-937 

12-5 
46-4 
70:4 
93'3 

10-5 
48-8 
71-0 
92-2 

'3'5 
47-6 
78-4 
917 

>3'5 

45'3 

78-4 
90-9 

11-5 

47'' 
92-6 

10-5 
46-0 

74'4 
88-7 

8'5 
44'5 
73'5 
83-1 

s             s 
15-70       -oo 

'44   +  -|4 
•49       -oo 

•44     '00 

—  o8-oo34 

12-39        °° 

"'57   +  '11 
22'94  —-08 
23-04       -oo 
+o":oo77 

5-42       -oo 
5-06   +-06 

4-87     —'02 

474       '°° 

—  08"OO82 

2  '49       -oo 
•58   --03 

'6  1      —'02 

•62       -oo 

+  0s  "GO  I  6 

37-50       -oo 

•59  --04 
•63  --05 

•60       -oo 

+  O8'OOI2 

56-16       -oo 

56-^4  --19 

5579   +-I5 
55-89       -oo 
—  o"-oo35 

21-27       '°° 

21-02     —-03 
20-60     +-09 

20-57       -oo 
—  os-oo9i 

23-54       -oo 
•36   +-03 

'21           'GO 

—  o"-oo4i 
3-10       -oo 

•41  +-04 

•63   +  -08 

•86       -oc 
+  o!'oo97 

31-59       -oc 
31-85   —-06 

31-99     —'02 

32-03       -oc 
+o"-oo59 

6 

5 
3 
3 

6 
6 

3 

5 

6 
6 

4 
3 

5 
4 

2 

5 

2 

4 

2 

4 

6 

* 

5 

j 

5 
4 
5 

5 
4 

2 

5 

6 

5 

2 

4 

icr6 
46-5 
72-8 
6;8-i 

io-s 

46-5 

7'-5 
95-1 

10-5 

44'4 
80-5 

937 

12-5 

45-0 
70-4 
91-6 

10-5 

45'5 
71-0 
92-2 

>3'5 

47'5 
78-4 
91-0 

13-3 
45'3 
78-4 
90-6 

"'5 

;46'8 
90-7 

10-5 

45'1 
74'4 
88-7 

8-5 

45  '9 
73'5 
83-1 

47-5       o:o 

477   ~°"3 
46-4  +1-0 

47'4./     °-° 
—  o"-ooi 

44-9       o-o 
48-7   -2-4 

46-0    +1-2 

48-0       o-o 
+°"'°37 

12-3       o-o 
8-6   +1-1 
6-6   +0-2 
5-8       o-o 
—  o"'o78 

5-1       o'o 
6-6   —0-5 
6-7   +0-3 
7-8       o'o 
+  o"-o34 

12-3       o'o 
io'6  —0-4 
8-2   +0-6 

7-7       o-o 
-o"-o56 

19-0       o'o 
17-5   +0-8 

17-8     —  O-2 

17-4       o-o 

—  O"'02I 

47-7       o-o 
44-4  +0-8 
41-6  +r-o 
41-7       o-o 
—  o"-o78 

45'5       o-o 
47-8   -2-5 
45-1       o-o 
—  o"-oo5 

42-4       o-o 
537    -0-2 

62-7     —0-2 

677       o-o 
+  °"'3H 

40-3       o-o 

41-0     —0-2 

42-0   —  o'8 
41-3       o-c 
+  o"-oi3 

Groombridge  2391 
i6h47m 
12°  17' 

Groombridge  2392 
i6h  54m 
47°  '8' 

Groomlirulge  2393 
i6h  531U 
27°  43' 

Groombridge  2394 
i6h  56™ 
50°  44' 

Piazzi  XVI.  282... 
i6h  55m 

27°  27' 

19  Draconis  hl 
i6h  55™ 
24°  41' 

20  Draconis  7*2 
i6h  55m 

24°  47' 

Groombridge  2398 
i6h  52m 
14°  26' 

Piazzi  XVI.  291  .. 
i6h  57m 
33°    9' 

Groombridge  2400 
i6h  54m 
1  6°  30' 

Groombr.2391 
Radeliffe.  
Kasan  

12-5 
45-6 

7I-5 
93-8 

10-5 
46-4 
71-0 
89-2 

io'6 

45'' 

80-7 
84-1 

10-5 
47  -o 
80-0 
87-9 

10-6 

46-5 

78-4 
85-3 

8-5 

45'' 
75-6 
92-6 

95 
45-' 

75-6 
74-8 
loo'S 

10-5 
46-3 
76-3 
91-7 

8-5 
44-2 
71-4 
92-2 

1  1-6 
46-0 
95'3 

R                   S 

58-82       -oo 

59-56     -'12 
5972     +-19 

60-30       -oo 

+  09'0l82 

22-37       '°° 
•27       -oo 
•27   —-06 
•16       'oo 

—  08'0027 

44-24       -oo 

42-56     +-02 

41-01    —-24 
40-59        -oo 
-o»-o497 

23-68          'CO 

•59  --03 

•46    —  -oi 
'43       '°o 

—  O8'OO32 

15-11       -oo 

•28     —'22 

•08   —'07 
•01       -oo 
—  os-ooi3 

22-25       '°° 
23-80   +-io 

24-84    4-  -08 
15-61        -oo 
+os'O4oo 

53-28      ,-oo 

53-00  +-03 
52-87  --07 

52-63    +-18 
52-62        -oo 

—  O8-OO72 

56-83       -oo 

57-00  --41 

56-39   --oi 

56-28       -oo 
-os-oo68 

20-96       -oo 
•8  1    --04 

•51  +-13 

'53       '°° 
—  o"-oo5i 

11-42       -co 

•90  --38 

•64       -oo 

+  08'OO26 

6 

5 
5 
8 

6 

5 

2  1 
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5 
5 
3 
7 

6 
4 

2 

3 

s 

5 

2 

4 

6 
5 

2 

6i 

6 

5 
3 
3 
3 

5 
5 

7 

6 

3 

2 

6 
3 

2 

S 

12-5 
46-5 

71-5 
92-4 

10-5 

45'' 

71-0 
89-5 

10-6 
46-5 

80-7 
84-0 

10-5 
44-8 
80-0 
87-9 

10-6 

45'9 

73-4 
85-3 

8-5 
42-7 

75'6 
91-2 

9'5 
43-0 

75-6 
74-8 
99-8 

10-5 
46-9 
76-3 
90-5 

8-5 

45'9 
7'-4 
91-6 

n-6 

49'9 
95'3 

65-0       o'o 
58-2    -0-5 
51-9   -f  0-6 
48-1       o-o 

—  o"'2  1  2 

597       o-o 
60-8  +0-8 
62-0  +  i-i 
64-1       o-o 
+  o"-o56 

27-2       o-o 

28-8     +0-2 

30-4  +0-4 

31-0       o'o 

+  0"'052 

33-3       o-o 
296       o-o 

24-0  +1-7 

24-9       o-o 

—  o"'I09 

40-8       o-o 

41-4     -1-2 
39-5     +0-2 

39-7  ^     o-o 
—  o"-oi5 

53'3       o-o 
517   -o-i 

52-4  -2-5 

49-1       o'o 
—  o"'o5i 

38-7       o-o 
37-9  -o-i 

38-9    —  2'0 

36-8    +0-1 
36-2       o-o 

—  0""028 

30-6       o-o 
31-1    -o-s 
27-8   +ro 
28-4       o-o 

—  o"'O28 

1-8       o-o 

0-4  +0-7 

0-5   +0-1 

0'2          O'O 

—  o"-oi9 
54-3       o-o 

55-6  -1-5 

53-9       o-o 
—  o"-oo5 

6 

6 

5 

28 

6 
5 

2 

2 

5 
6 

3 

7 

6 
3 

2 

3 

5 
5 

2 

4 

6 

9 

2 

8 

6 
4 
3 
3 

2 

5 
5 

7 

7 

6 

5 

2 

6 

2 

5 
5 

Bonn  

Greenwich  — 

Groombr.»382 
Radeliffe  ...... 

Greo.nwich  

Groombr.2392 
Itadcliffe  
B-nn  

Kasan  
Greenwich  .... 

Grootnbr.2383 
Radeliffe 

Greenwich  

Groombr.239' 
Radcliffe  

Bonn  

Helsingfors  ... 
Greenwich  

Groonibr.239.1 
Hadcliffe  
Lund  

Greenwich  

Groombr.2384 
Radeliffe  

Helsingf  ors  .  .  . 
Greenwich  ... 

Groombr.2385 
Radeliffe 

Greenwich  ... 

Groombr.2395 
Rndcliffe  
Helsingfors  ... 
Greenwich  

Groombr.2396 
Radcliffe  

Bonn  

Greenwich  

Groombr.2386 
Radeliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2387 
Radeliffe 

Christiania  
Greenwich  

Groombr.2397 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.2388 
Radeliffe 

Christiania  ... 
Helsingfors  ... 
Greenwich  

Groombr.2398 
Radcliffe  

Greenwich  

Groombr.2389 
Radeliffe  

Kttsan  

Greenwich  
Groombr.2399 

Bonn  

Greenwich  

Groombr.2390 
Radeliffe  

Helsingfors  — 
Greenwich  — 

Groombr.2400 
Radcliffe  

Helsingfors  .  . 
Greenwich  

Greenwich  
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St:ll's  N  ilm*. 

aiM  Approximate 
K.   A.  ;im!  X.  I'.  I). 
1890  x). 

Authority. 

R.  A. 

N.  P. 

D. 

SUl's  N«ni.', 
:uni  API  mximato 
R.  A.  and  N.  P.  U. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

O       t 

Epooli   i-  5 

1   c         -   tu  JS. 
3  E.00 

1800.     ''  ^ 

a 

No.  of  OliscrvHtions. 

of  ' 
Obs. 
1800. 

Seconds  ol 
A'ioptrd 

N.  P.  IX  1890-0. 

Id 

3  | 

No.  of  Observations. 

'of 
Obs. 
1800. 

_•< 
lf~ 

Adop 
P.I 

3  f 

No.  of  Observations. 

Epoch 
of 

1  800. 

-i 

M 

§1* 

¥  <i  flj 
QQ        ^ 

id 

~^3     I 
••*     1 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  Jl. 

ted 

f. 

Adopted 
P.M. 

Groombri'l^e  2401 
i6h  55"' 

22°    2  i' 

Groombriilge  2402 

19°   2l' 

Groombridge  2403 
16''  56'" 
22°  24' 

Groombridge  2404 
i6h  55'" 
16°  54' 

Groombridge  2405 
16''  56'" 
15°  32' 

Groombridge  2406 
i6h  56"' 
14°  26' 

Groombridge  2407 
i6u  58m 
20°  51' 

1'iax/i  XVI.  307.. 

jyb          ,m 

46°      2' 

Groombridge  2409 

,6h  570, 

"5°  H' 

Groombridge  2410 
16"  57™ 
15°  21' 

Grooiiibr.24Oi 
Radcliffe  

'3'5 

44-8 
75-8 

10-6 
45-6 
90-5 

'3'5 
48-5 

77  » 
90-7 

11-5 

46-5 
94-8 

12  5 

44'3 
95-6 

10-5 
46'! 

77'o 
95'3 

«3'5 
49'5 
77-0 
92-4 

10-5 

47'5 
75-8 
857 

12-5 
50-6 
91-5 
95-1 

12-5 

47'0 
91-4 
95-2 

8                   8 

50-76       -oo 
•86   --15 
•54   +-n 
•61        -oo 
—  o'-oo  1  9 

10-45       -oo 

"33   +'05 
•27       -oo 

54'2O    —  '2O 
•04    +'2  1 
•44     +'02 

-56       "oo 

50-36  +-30 
5073  --36 

49-97       -oo 

24-60       -oo 
•37       -oo 

—  O''OO28 

19-84       -oo 
20-41    -''4 
20-46   +-18 
zo'86       -oo 

+  C'-012I 

47-05       -oo 

'57    ~'*7 
•41    +-08 
•59       -oo 
+os-oo69 

44-03       -oo 
43-95    +-oi 
43-93    --03 
43-90       -oo 
—  o'-oo  1  8 

40-75   +-25 
41-41    --26 

41-34       -oo 

5  1  -46       -oo 

•80   —-19 

'54   +'*9 
•85       -oo 

6 

,' 

7 

5 

3 
5 

£ 

^ 
4 
4 

4 
4 
3 

4 
3 
4 

6 

7 
5 

2 

4 
3 
5 

6 

4 
3 
3 

2 

2 

4 
6 

2 

5 

13-5 
46-0 
75-8 
92-3 

10-6 
48-. 
89-9 

13-5 
46-2 

77'i 
89-8 

11-5 

47'5 
94-8 

.12-5 
45-8 
957 

10-5 

43'5 
77-0 

95'3 

13-5 

482 

77-0 
92-4 

75'8 
857 

12-5 
49-8 
91-5 
95'' 

12-5 
46-9 

94-8 

8-6       o-o 
9-5-  -0-5 
10-3   —  i-o 
9-4       o-o 

+  0-010 

42-3       o-o 

474   -''9 
49-1       o-o 

40-9       o-o 
37-2-  +1-4 
35'3   +i-o 
35-4      o-o 

—  0"'OJ2 

33-4       o-o 
34-2   —  0-9 
33-1       oo 

I  2  -9          O'O 
14-3     -Q-9 

14-2-       o-o 
+o"-oi6 

2'I           O-O 

5-7   -2-6 

2-9  +1-3 

4'8       o-o 

23-3       o-o 
25-2   +0-3 
26-6   +0-8 
28-3       o-o 

17-2       o-o 
16-2    +0-9 
177   -0-7 
16-9       o-o 

58-9       o-o 

59-0  -1-3 

56-3   -o-i 
56-1       o-o 
-°"'°34 

17-5       o-o 

2O'2     —I  "2 
21-5     -0-7 

20-9       oo 

6 

4 
3 

7 

5 
5 

5 

2 

3 

4 
3 

4 
5 
3 

4 
4 

4 

6 

4 
7 
5 

2 

3 
3 

5 

6 

4 
3 

3 

2 

4 

2 

4 
6 

2 

4 

Groombridge  241  1 
l6h  58™ 
16°  42' 

Groombridge  2412 
i6h  59" 
20°  39' 

Groombridge  2413 
i6h  59m 

"5°  3*' 
21  Draconis  p 

Groombr.24i  i 
Radcliffe  

11-5 
46-6 
836 

'3'5 

77'z 
92-4 

12-5 
48-2 
94-8 

8-1 
45-6 

81-6 

8-5 
44-0 
95-8 

'3-5 
44'3 

73'5 
90-9 

'3'5 

45-0 

73'5 
91-4 

10-5 

47'9 
91-8 

12-5 

48-0 

95-2 

,0-5 
46-4 
91-9 

8                   8 

2774            '°° 
28-II      —^O 

27-91       -oo 

39-36       -oo 
•38       -oo 

•45  --05 

•41       -oo 
+  o*-ooo6 

4-30       -oo 
4-50  +-io 
5-02       -oo 

4-01       -oo 
3-71   +-oi 

3-55     --02 

3-45       -oo 
11-69       -oo 

•65  --07 

•42       -oo 
51-04       -oo 

'  1  2     —  '0  1 

•28   —  -io 

•22          -00 

6-32       -oo 
•29   +'05 
•33   +-03 
•37       -oo 
+  o''ooo6 

43-16       -oo 

-22          -OO 

25-10       -oo 
24-84   —  -oi 

24-46  +-17 
24-45     '°° 

37-41       -oo 

•53   -''I 

•42       -oo 
+  o'-oooi 

5 
5. 
4 

6 
4 

5, 
6 

5 
6 

7 
5 

2 

5 

4 
5 
.5 

4 
3 

2 

4 

2 

4 

2 

5 

6 
6 

4 
4 
7 
6 

6 
5 
5 

tl'5 

47-0 
84-4 

'3'5 

45'5 
77-2 

9»'S 

12-5 
44-6 
94'5 

87 
48-6 

TJ'5 
82-3 

46-9 
95-8 

'3'5 

46-7 

73'5 
90-4 

III 

73'5 
gro 

10-8 
42-3 
91-2 

«"s 

46-3 

71-5 
92-5 

10-8 

44'5 
91-1 

//                u 

20-  9      oro 
21-7  —0-6 
21-9      o-o 

5-0       o-o 

7  '3  -°'9 
8-4  —0-6 
8-5       o-o 

53-2.      o.-o 
57-3   -0-8 
6  1  -6       o-o 

4-o"'lO2 

11-6       o-o 
10-3   -1-7 
7-3   -0-4 
6-1       o-o 

22'6          O'O 

23-5       o-o 
4-4      o-o 

3'3     +0-2 

27       o-o 

2  '2          O-O 

8-2       o-o 

5'5   +i'5 
5-9  -o-i 
5-2       o-o 
-o"-o39 

4-0       o-o 

5'3   -07 
5-4       o-o 
+  o"-oi7 

12-2          O'O 
10-3     +07 
10-5     -0-4 

9-4      o-o 

77       o-o 

1  0-0     —2-0 

8-3       o-o 
+  o"-oo7 

7 
4 

10 

6 

5 

6 

5 
6 

'3 

4 

2 

4 

5 
7 
4 

4 

5 

2 

4 

2 

3 

2 

5 

9 
6 

5 

5 

16 

9 
4 
5 

Christiania  — 
uwich  .... 

Groombr.24O2 
Radcliffa  

Greenwich  ... 

Groombr.24.i2 
Radcliffo 

Christiania.  
Greenwich.... 

Grooinbr.24i3 
Radcliffe  

Greenwich  .... 
Ra.lcliffe 

Christiania  
Greenwich  

Kadcliffe 

Greenwich.  ... 

Groombr.2414 
KadcliH'e  

1  —  i  i      A  m 

35°  *3' 

Groombridge  241  5 
17''    4m 
49°  20' 

Groombridge  2416 

1  -h       2M1 
28°  40' 

Groombridge  2417 
28°  33' 

Groombridge  2418 
I7h     2m 
,6°  39' 

Groombridge  2419 

12°    II' 

Groombridge  2420 

I?h      jm 
16°  32' 

Harvard  

Greenwich  — 

Kidcliffc  ... 

Greenwich.... 

Groombr.24i5 
Radcliffe 

Greenwich  .... 

Greenwich  

Groombr.24i6 
Radcliffe  . 

Kasan  

Helsingfore  ... 

Greenwich  

Groombr.2417 
Radcliffe  .  . 

Greenwich  .... 

Groombr.24O7 
Radclitfe  

Christiania  ... 
Greenwich  

Groombr.24o8 

Radcliil'e 

llelsiugfora  ... 
Greenwich  

Groombr.24i8 
Radcliffe 

1!  mil  

Greenwich  
Ua.icliffe  . 

Greenwich  .... 
..  liffe  

Ka-an  

Kasan 

Greenwich  .... 

Groombr.24io 
Radcliffe  . 

Greenwich.  ... 

Groombr.2420 
Radcliffe 

Ka^all  . 

Greenwich  .... 

I  ir.-cnwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

^ 

1*0 

«$ 

i  Us 

Oi    o 
t»T3 

••*> 

Residuals 
0—0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 

r-o. 

No.  of  Observations. 

Spoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
('—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

*ti 

_«:  £C» 

llej 

M^P-' 
SB 

Residues 
I'-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombrirlge  2421 
i7h    8m 
48°    8' 

22  Ursse  Minoris.* 
i6h  57m 

7*46' 

Piazzi  XVII.  30... 

,?h     6m 

28°  42' 

Groombridge  2424 
I7h    3m 
'4°    37' 

Groombridge  2425 
I7h    9m 
46°    8' 

Groombridge  2426 

jyh         <jm 

5°°  53' 
Groombridge  2427 

jyh      jm 

14°  32' 
22  Draconis          t 

Groombr.242i 
Radcliffe  

lo-s 

46-7 
71-0 
90-8 

7-1 
42-1 
93'3 

I3-5 

46-4 

73'5 
91-4 

10-6 

477 
78-4 

94'4 

10-5 

45'3 
72-0 
88-0 

n-6 

45'9 
80-4 
88-6 

io-6 
48-5 
78-4 
95-1 

6-8 
47'3 
94'4 

12-5 
48-6 

7i-5 
92-9 

9-6 

45'' 
79-1 

93'3 

s             s 
20-58        -oo 
•48    +-05 
•57    --06 
•49       -oo 

—  0B'OOII 

14-65       -oo 

'5'3*   -'33 
15-48       -oo 
+  o»-oo96 

50-68       -oo 
•76   --15 

'57   -'04 
•48       -oo 

—  OS'OO29 

49-93       -oo 
50-61    —'27 

50-41  +-26 

50-84       -oo 
+  o*-oio9 

2'  I  I           'CO 

•14  +-03 
•25  --03 

•26       -co 
+  o"-ooi9 

4573       -oo 
•68   +-04 
•65   +-07 
•72       -oo 

—  Os'0001 

7-71        -oo 
77   --02 
•88   --08 
•82       -oo 
+  o"-ooi3 

28'2O          -00 

•34   -''7 
•14       -oo 
—  os-ooo7 

48-89       -oo 

47-44  +'59 
47-49       -oc 

46-99          -QC 

—  o*-0237 

35-63       -oc 
•66   4-  -oi 

•56  +-17 
•74       -oc 
+  o"-ooi3 

6 
6 

2 

4 

5 
'9 
3' 

6 

4 

2 

6 

6 

4 
5 
8 

6 
3 
5 
4 

5 
3 

2 

3 

6 

4 
5 
7 

6 
4 
45 

3 

2 

5 
4 

5 
4 
3 
5 

10-5 
44-2 
71-0 
9i-2 

7'I 
43-2 
91-9 

I3-5 

45'9 

73'5 
90-8 

io-6 

44'9 
78-4 

937 

10-5 

47'9 
72-0 
87-5 

n-6 

46-5 
80-4 
88-6 

io-6 
46-1 
78-4 
927 

9-9 
43'3 

937 

12-5 

47'5 
7f5 
92-9 

97 
46-9 
79-1 
93'4 

14^8 

IC'7    - 

a 
o-o 

-0-6 
f-o-3 
o-o 

OIO 
O'O 

f  0-4 

o-o 
ooo 

O'O 

fo'3 

fO-2 

o-o 

049 

o-o 

-2-0 

f  1-9 

o-o 

060 

O'O 

f  i'5 
4-0-5 

O'O 

187 

O'O 

-0-4 

4-0-1 
o-o 
019- 

+  i'3 
->'5 
+  1-0 

o-o 

066* 

O'O 

+  0-4 

o-o 

•025 

o-o 
-0'6 

+  0'I 
O'O 

016 

O'O 

-0-6 

—  1-2 

o-o 

•055 

6 
3 

2 

3 

26 

H 
58 

6 

3 

2 

6 

6 
3 

5 
10 

6 

5 
5 
3 

5 
4 

2 

3 

6 

5 

5 
8 

49 

4 
54 

3 

5 

5 
4 

6 

'4 

3 
5 

Groombridge  2431 

,yh     j^m 

5'°    4' 

Groombridge  2432 
I7h  I4m 
29°  10' 

Groombridge  2433 

jyh   ,jin 

29°  12' 
74  Herculis  

Groombr.243i 
Radcliffe 

,0-5 

46-5 
88-7 
87-6 

10-5 
45'5 
73'4 
93'5 

10-5 
45'4 
73'4 
93-8 

8-6 

45'4 
80-2 

69-5 

10-5 
46-1 

72-4 
80-5 
87-5 

10-5 
45-0 
81-4 
87-5 

I  O-O 

47'5 
93-8 

10-5 

45'5 
91-1 

10-5 
46-9 
76-6 
91-1 

8-6 
47-6 
85-9 

s             s 
41-87       -oo 

•78  +-05 

•69  +-09 
•78       -oo 

—  0"-OOI2 

44-51       -oo 

•53  -'°I 

•40   +-13 
•54       -oo 
+  o8-ooo4 

9-93       -oo 
•68   +-03 
•63    —  -10 
•40       -oo 
—  o"'oo64 

15-10       -oo 
14-82   +-I2 
1474  +'04 
14-83        -oo 
—  os-oo44 

7-01        -oo 

7-20  --14 
7-05  +-05 

6-99     +-I2 

7-12       -oo 
+  o'-ooi4 

zo'33       -oo 
•24  +-05 
•27   --04 

'22           'OO 
—  OS'OOI4 

55-86       'oo 
•8  1    --05 
•65       -oo 

—  Os'0025 

16-48        -oo 

•38     --02 

•23       -oo 
—  os<oo3i 

58-72       'oo 

•41  +-23 

•62    —'05 
•54       -oo 

—  OS'OO22 

49-37       -oo 
•34       -oo 
•31       -oo 

—  os-ooo8 

7 
5 
1  1 

3    : 

5 
i 

2 

5 
5 

; 

2 

6J 

6 

5 
4 
10 

7 
4 
3 
7 
6 

6 

4 
3 
3 

7 
6 

9i 

7 

5 
5 

6 
6 
6 

5 

4 

7 

5 

I0'5 

47-8 
88-7 
87-6 

10-5 
46-3 

734 
92-5 

10-5 

46  5 

73'4 
93-0 

8-6 
42-6 

83-3 
69-5 

10-5 
43'5 
72-4 
80-5 
87-5 

10-5 
44-2 
8,  -4 

87-5 

I0'0 

44-0 
93'2 

10-5 

45'5 
90-3 

10-5 

4-5-9 
76-6 

90-1 

8-6 
44-0 
85-9 

37-7       o'-'o 
35-8   -0-6 
31-4  +ri 
32-5        o-o 
—  o"-o68 

10-4       o-o 
9-2   —  crj 

8-4     —0-2 

7-5       o-o 
-°"'°35 

44-8       o-o 
457   -o'9 

45'5    -°7 
44-8       o-o 
o"-ooo 

7-3       o-o 
57   -o  i 
4-4   -o-S 
4-2        o-o 
—  o"'O49 

55-5       o-o 
587   -0-9 
60-7   —  0-8 

60-7     —0'2 

6ri       o-o 

+  o"-o73 

7-2       o'o 
6-5    -07 
5-0  —  o-6 
4-1       o-o 
—  o''-040 

36-6       o-o 

35'9  +°7 
36-6       o-o 

o"-ooo 

20-3       o-o 
21-2   —  ri 
19-9       o'o 
—  o"-oo5 

26-5       o-o 
27-4   -o-i 

27-5  +0-4 

28-2       o-o 

+  0"'02I 

50'!       o-o 
50-7   -0-3 
51-0       o-o 

+  o"'OI2 

7 
4 
i  i 

3 

5 
5 

2 

4 

6 

2 

9 

6 

4 

4 

10 

7 
4 
3 
7 
6 

6 

.5 
3 
3 

7 
16 

7 
5 
5 

6 
6 
6 

•> 

6 

5 

5 

Bonn  

15-1  - 
,5-6 

+  o"' 

57-6 
57-2   - 
57-6 

o"- 

15-8 
14-1   - 

12-8   - 

I2'2 

—  o"- 
8-5 

I2'6     • 

10-7   - 
13-5 
+o"- 

29-9 

22'6    • 
I9-| 

'5'9,, 

—  o"- 

87 

97 
9-9 

IO'2 
+  0" 

55-0 
60-  1 

597 
61-7 

+  o" 

61-4 
60-2 

59'3 
—  o" 

8-5 
8-4 

7'4 
7'» 

—  o" 

64-4 
63-0 
6r8 
59-8 

—  o" 

Lund  . 

Greenwich  

Groombr.2422 
RadclifFe  .... 

Greenwich  

Groombr.2432 
RadcIiffB  . 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2433 
Radcliffe  

Greenwich  

Groombr.2423 
Radcliffe  
Helsingfors... 
Greenwich  .... 

Groombr.2424 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.2434 
Radcliffe 

,yh    jym 

43°  39' 
Groombridge  2435 

jyh  ,8m 

49°  54 
Groombridge  2436 

jyh  zom 

5'°  19' 
Groombridge  2437 

jyh    ,ym 

1  8°    5' 
Groombridge  2438 

I7h  20m 

19°    6' 
Groombridge  2439 

,yh   20m 
20°      8' 

77  Herculis  x 

Kasan  

Bonn  .. 

Greenwich  .... 

Groombr.2425 
Radcliffe 

Greenwich  

Groombr.2435 
Radcliffe 

Bonn  

Bonn  

Greenwich.... 

Groombr.2426 
Radcliffe  . 

Lund  

Greenwich  

Groombr.2436 
Radcliffe 

Lund 

Greenwich.  ... 

Groombr.2427 
Radcliffe  
Kasan  

Lund  

Greenwich  .... 

Groombr.2437 
Radcliffe  

Greenwich.  ... 

Groomlir.2428 
Radcliffe.... 

Greenwich.... 

Groombr.2438 
Radcliffe  
Greenwich  

Groombr.2439 
Radeliffe  
Christiania.  .  . 
Greenwich  .  .  . 

Groombr.2440 
Radcliffe  
Greenwich  ... 

I7h    8m 
24°    8' 

Groombridge  2429 
17"    5=> 

12°    14' 

Piazzi  XVII.  61.. 

,-,h   nm 

26°  59' 

Greenwich  — 

Groombr.2429 
Radcliffe  

Kasan  

Greenwich  ..  . 

Groornbr.243O 
Radcliffe  

,yh  2Jm 

4r3s' 

Helsingfors  ... 
Greenwich  
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Star's  Name, 

HIM!  Approximate 
R    A.  and  X.  P.  I). 

Authority. 

R.  A. 

N.  P. 

U. 

Slur's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

U.  A. 

N.  P. 

I). 

Epoch 
of 
Ol.s. 
1800. 

""•     !•    CT» 
O   *^  00 

^  "3 

lit-sidnals 
C-0. 

Xo.  of  Observations. 

of 
Ola. 
1800. 

O  -O    CT\ 

||f 
£ 
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I8h      2™ 

41-52' 

Greenwich  
Radcliffe 

Bonn  

Greenwich.... 

Groombr.2515 
Radcliffe  

Bonn  

Lund  c  

Greenwich  

Groombr.25o6 
Radcliffe  ..  .. 

Greenwich  

Groombr.25i6 
Radcliffe 

Bonn  

Bonn  

Greenwich  

Radcliffe  
Bonn  

Greenwich  

Groombr.25i7 
Radcliffe  ... 

Bonn  

Greenwich.... 

Groombr.25o8 
Radcliffe  
Bonn  .  .  . 

Greenwich  — 

Groombr.25i8 
Radcliffe  

Bonn  

Greenwich 
Radcliffe  

Greenwich  .... 

Groombr.2519 
Radcliffe  

Lund 

Lund  

Greenwich  

Groombr.25lo 
Radcliffe  .... 

Greenwich  — 

Groombr.2520 
Radcliffe  

Bonn  

Bonn  

Greenwich  

Greenwich  .... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0, 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

OilS. 

1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groom  bridge  2521 

,gh      jm 

46'  27' 

Groombridfje  2522 
i8h     6» 
50'   56' 

Groombriilu'e  2523 

,gh       jin 

33°   >3' 

Groombridge  2524 
,gh     7m 

5'°     3' 

Groorabridge  2525 
i8k     7m 

5°°  55' 

Groombrid<;e  2526 
i8h     6m 
32°     2' 

Groombridge  2527 

,gh      gm 

35°  44' 
Groombridge  2528 

,gh      gm 

33°  45' 
Groombridge  1529 

,gh      9m 

48°  5*' 

Groombridge  1530 
l8h     9m 
51°    '5' 

Groombr.252i 
Radcliffe  

12-6 

441' 

77-2 

9*9 

11-7 
46-6 
89-2 
92-6 

9'  7 

44'4 
7,  -6 

94'9 

11-7 
46  i 
81-4 

93'9 

11-7 
46-6 
80-5 
93-6 

10-6 
46-6 

7''5 
947 

8-6 

44'5 
71-6 
86-7 

97 

44'5 
70-4 

94'5 

ii-S 

48-5 
716 
94'3 

"7 
44-6 
83-9 
92-6 

S                      1 

35-21       -oo 

•4I     -'22 
•31     --13 

•17       -oo 
—  o"ooo5 

38-78       -oo 
•66   +-02 

'53   +-°4 
•56       -oo 

—  OI-O027 

35-26       -oo 

•65  --28 
•42  +-05 

'55       -oo 
+  o'-oc>35 

15-03       -oo 
•19  —  -Id 

•07  +-09 

•19       -oo 

+  0"'0020 

34-43       -oo 
•35   +  -02 

•30    +'02 

•29       -oo 
—  o'-ooi7 

56-55       -oo 

•50  --13 
•31  —-08 

•io       -oo 
—  o'-oo53 

15-27       -oo 

15-83  --04 
16-05  +-13 

16-40       -oo 

+0-0145 

4-76       -oo 

•79  +-03 
•76  +-n 
•92       -oo 
+o'fooi9 

12-99       -oo 
13-07   --13 
12-96   —'04 
12-90       'oo 
—  o'-ooi  I 

24-87       -oo 

75   +'°4 
•66  +-03 
•66       -oo 

—  O''OO26 

4 
4 
3 
4 

3 
5 
3 
3 

5 
4 

2 

3 

5 

4 

2 

3 

5 
5 

2 

3 

6 

4 

2 

3 

6 

5 

2 

3 

5 
5 

2 

5 

6 
6 

2 

3 

6 

5 
5 
3 

I2'6 

46-6 
77'2 
92-9 

11-7 

46-3 

89-2 

1)1  It 

9'7 
46-, 
71-6 
94'9 

117 
48-8 
81-4 
93'9 

11-7 
47-6 
80-5 
93-6 

10-6 
46-4 
71-5 
947 

8-6 

44'3 
71-6 
86-6 

97 
46-5 
70-7 
94'5 

IPS 

43'3 
71-6 

94'3 

1  17 

45  '• 
83-9 
92-6 

28-7       o-o 
27-2   +0-9 
26-0  +1-5 
27-1       o-o 

—  o"'02O 

46-5       o'o 

48-3    -IM 

47-7  +0-6 
48-4       o'o 

+  0"'023 

94      o-o 
6-1    +0-5 
4-5   +0-2 

2  -9          O'O 

—  o"-oj6 

48-1       o'o 

47-3  +0'3 
46-0  +ri 
46*9       o-o 
—  o"-oi5 

28-4       o-o 
29'3   —o'8 
28-5   +0-1 
28-6       o-o 

+  0"'OO2 

27-3       o-o 

26-5     +07 

28-0  —0-8 
27-2       o'o 
—  o"-ooi 

66-i       o'o 
58-5   -1-4 

51-4    -IM 

46-6       o-o 

—  0"'25O 

33-1       o-o 
302  +1-3 
30-6       o'o 
29-6      o'o 
—  o"-O4i 

48-1       o-o 
48-4  +ro 

50'5     +0'2 

5  1  -6       o'o 

+  0"'042 

25-3       0-0 
25  'I       o'o 

24-2  +07 

24-9       o'o 
—  o"'oo5 

4 
5 
3 
4 

3 
4 
3 
3 

5 
4 

2 

3 
6 

2 

3 

5 
5 

2 

3 

6 

5 

2 

3 

6 

5 

2 

3 

5 
5 

2 

4 

6 
4 

2 

3 

6 
4 
5 
3 

Groombridge  2531 
i8h    9m 
4°°  55' 

Groombridge  2532 
i8h  iom 
46'  41' 

Groombridge  2  5  33 

,gh   I2m 

47°  5*' 

Groombriilge  2  534 
i8h    6m 
>4°  '3' 

Groombridge  2  53  5 

,gh  I2m 

44°  49' 
Groombridge  2536 

jgh   ,2m 

4°°  5*' 
Groombridge  2  5  37 

,gh  jjm 

49°  47' 
Groombridge  2538 

,gh   ,jm 

49'    6' 
Groombridge  25  30 

,gh  ,2ro 

33°  »6' 

Groombridge  2540 
i8h  I4m 

49°  44' 

Groombr.2531 
Radcliffe  

12'6 

44-9 

76-5 

94'9 

10-5 

45'* 
78-3 
92-6 

11-5 

47-0 

94'  ' 

10-6 

47'5 

75-0 

94'4 

10-5 

49-8 

79'5 
91-3 

12-6 

45'9 
82-5 
92-7 

ii'6 

47'3 
73'i 
92-6 

8'6 
48-5 
77'3 
84-5 

97 
45'3 
7r6 

94'3 

11-5 
49-1 

73'" 
91-4 

s           s 

42-86      -oo 
•88   --08 
•67   +-07 
•71       -oo 
—  o"'ooi8 

9-59       -oo 
•82   --17 
•85   --13 

•75       -oo 

+  O§'0020 

13-62       -oo 

'49  +'°9 
•51       -oo 
—  o''ooi3 

53-27       -oo 

•21     +  'IO 
•13     +'22 

•38       -oo 
+  o''ooi3 

23-53       -oo 

23-23  +-03 
23-15  --09 

22^98       'oo 
—  o"-oo68 

7-82       -oo 
8-17   --37 
7-84  --07 
776       'oo 
—  oB-ooo8 

33-33       -oo 
33-06  +-14 

32-99    +  M2 

33-04       -oo 
—  o*-oo36 

38-80       'oo 
38-21    —-07 
3775   -MO 
37-52       -oo 

—  O"'O  1  69 

45-50       -oo 

'6  1     —  M2 
'67    -'I9 

•48       -oo 

—  O''OOO2 

14-76       -oo 
73   --02 

77   ~'°9 
•66       'oo 

—  0§'OOI2 

3 
3 

2 

4 

4 
5 
3 
3 

6 
6 
9 

3 

S 
15 
3 

5 
ii 

2 

4 

6 

5 

6 

2 

6 

2 

3 

7 
9 
5 
3 

6 

4 

2 

5 
5 

10 
2 

5 

I2'6 

48-0 

76-5 

94'9 

10-5 
46-1 

78-3 
92-6 

11-5 
46-4 

93'9 

10-6 
47-8 
75-0 
94'4 

10-5 
46-6 

79'5 
91-3 

12-6 
46-1 
82-5 
927 

u-6 

457 

73'' 
go'6 

8-6 

45-6 

75-8 

84-5 

97 

47-6 

71-6 
93  '9 

IPS 

477 
73-1 
91-4 

447       o'-'o 
47'5   -i'6 

48-5   -i-5 
47-6       o-o 
+  o"-035 

53-1       o-o 
54-6  -0-3 

55-0  +0-5 
56-0      o-o 
+  o*-o35 

40-4       o-o 

397   +o'9 
40-8       o-o 
+  o"-oo5 

28-2       o-o 
29-2   —1-8 
27-5   -0-6 
26-5       o'o 

—  O"'O2O 

19-1       o-o 
2*7   +0-6 

27-6  -0-3 

28-6      o'o 

+  0'MI7 

54-5       o-o 
52-9   —0-8 
49-3       o-o 
48-6       o-o 

-°"'°74 

IO-2     —0-4 

9-3       o-o 
7'3   +1-6 
87       o-o 
—  o"-oi4* 

29-6       o-o 
25-3  +1-6 
23-8  +0-9 
24'  i       o-o 
—  o"-o72 

59-6      o-o 

58-3          O'O 

57-8   -0-4 
567       o-o 
-o"-o35 

23-9       o-o 

22'4    +0'6 

187   +37 

22'I           O'O 
—  0"'022 

3 

5 

2 

4 

4 
4 
3 
3 

6 

5 
8 

6 
5 
15 
4 

5 
4 

2 

4 

6 

4 

6 

2 

3 

2 
2 

7 
4 
5 
3 

6 

5 

2 

5 

5 

4 

2 

5 

Bonn  

Greenwich  

Groombr.2522 
Radcliffe  

Greenwich.... 

Groombr.2532 
Radcliffe 

Lund  

Bonn  

Greenwich.... 

Groombr.2523 
Radcliffe 

Greenwich  .... 

Groombr.2533 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.2524 
Radcliffe  

Greenwich.... 

Groombr.2534 
Radcliffe  

Lund  

Kasan  

Greenwich  

Groombr.2525 
Riidcliffe  

Greenwich.... 

Groombr.  2535 
Radcliffe  

Lund  

Bonn 

Greenwich  — 

Groombr.2526 
Radcliffe  .  ... 

Greenwich  

Groombr.2536 
Radcliffe  ... 

Helsingfors... 
Greenwich  .... 

Groombr.2527 
Kadcliffe  

Bonn  

Greenwich  

Groombr.2537 
Radcliffe  ... 

Harvard  

Bonn  .  . 

Greenwich  .... 

Groombr.25z£ 
Radcliffe  

Greenwich.... 

Groombr.2538 
Radcliffe  .  ... 

Helsingfors.... 
Greenwich  .... 

Groombr.2529 
Radcliffe  

Bonn  

Greenwich  

Groornbr.2  5  39 
Radcliffe 

Bonn  

Helsingfors... 
Greenwich.... 

Groombr.  2  5  40 
Radcliffe 

Greenwich  

Groombr.2530 
Radcliffe  

Bonn  
Greenwich.... 

Greenwich  

• 

3  0 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

H,  A. 

N.  1'. 

U. 

Slur's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

1). 

?poch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

•§!£ 

09 

Id 

Vo.  of  Ob  eri'atinns. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

liesidnals 
C-0. 

No.  of  Observations. 

ol 
Obs. 
1800. 
+ 

-     §' 

4lf 

• 
J° 

No.  of  Observations. 

. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  2541 
i8h  I3m 
36-  44' 

Groombridge  2542 
40°  56' 

Groambr.254i 
Radcliffe  

10-5 

457 
71-6 
94-8 

12-6 
45'5 
75'5 
93-6 

9-6 
44-2 
84-4 

n-6 
46-1 
78-5 
93'3 

12-6 

44'9 
74'5 
89-5 

7-6 
48-8 
70-6 
80-6 

7'-6 
48-4 
70-6 
80-6 

7-6 

49'2 
96-2 

9.7 
46-9 
71-6 
94'5 

12-7 
46-9 

75'° 
87-8 

s              s 
40*04          'DO 
40-18     —'22 
39-94     --05 

39'84       '°o 

—  OB'OO24 

5  '47       '00 
•45    --05 
•27    +-06 

•29          'DO 
—  O8'OO22 

1  1-46        -oo 
15-40       -oo 

12-98       -oo 
13-24  —  -io 

13   50    —  -21 

13-36        -oo 
7-19       -oo 

•24     —  -O2 
•22     +-04 

•28       -oo 

+  OS"OOIZ 

14-23       -oo 
I5'44  ~'25 
'573   --°4 
15-93       -oo 

20-5,3       -oo 
1173   --29 
22-02   —-09 

22'l6          -QO 

29-41       -oo 
29-83       -oo 
3o-'3'i       'oo 

21-72        -oo 
77   --16 

•55   -'03 
•44       -oo 

22-31       -oo 

•42  --15 

•33   —08 
•23       -oo 

—  08'00  I  I 

! 

5 

; 

2 

3 

2 
4 
4 

5 

4 

4 

4 

3 

2 

3 

5 
9 

3 
5 

5 

8 

3 
5 

4 
4 

5 

6 

5 

2 

3 

5 
4 

2 

3 

'0'5, 
47-2 
71-6 
94'4 

75'5 
93-6 

9-6 

47  '8 
84-7 

n-6 

45'6 
78-5 

93'3 

12-6 

46-1 

74'  5 
89-5 

7-6 

418-5 
70-6 

7-6 
49-8 
70-6 
8-1-1 

77 
48-1 
96-2 

97 
43'8 
71-6 

94'5 

12-7 
46-5 

75-0 
87-8 

42-3       o-o 
40-7   —  o-i 
40-8   —1-5 
38-2       o-o 
-o"-o49 

51-9.  —  1-4 
50-6    —06 
49-7       o-o 
—  o"-oi7 

26-4       o-o 

2J'O    +O'J 

23-9       o-o 

_o"-o33 

9-9       o-o 

I  2  "2     —  I'D 

'37   -i'» 
13-1       o-o 

59-7       o-o 
547   +»-4 

Si'S    -°'3 
49-3       o-o 

-o"'i35 

61-  1       O-Q 
57-4   -i-o 

53-9  -0-3 

52-5       o-o 
—  o"'l  17 

49-0       o-o 
45-1    -0-8 
42-0   —o-i 
4.0-7       o-o 
-o"-n3 

417       o-o 

41-3  -I-I 

38-5       o-o 
58-4       o-o 

58-8  +1-1 
60-7  +0-3 

6  i  -9       o-o 

iS'o       o-o 
207   -i-i 

21-7   -07 

21'6          O'O 

5 
4 

2 

5 

4 

3 

2 

3 

6 
5 
5 

5 
4 
4 
4 

4 
4 

2 

3 

8 
7 
3 
4 

8 

10 

3 
4 

6 
4 

5 

6 
4 

2 

3 

5 
4 

2 

3 

Groombridge  2551 
18*  i8m 

47°  45' 

Groombridge  2552 
l8h  i8m 

49°  4°' 

Groombridge  2553 
i8h  i8m 
40"  19' 

37  Draeonis  

Groombr.2551 
Radcliffe 

11-6 

75-1 
9,0-5 

12-7 
46-9 
72-2 
90-9 

10-6 
46-6 

75'5 
90-9 

8-6 
46-0 

76'7 
93-2 

8-6 
46-1 

77'5 
82-6 

97 
46  8 
74-6 
93  '3 

n-6 
48-3 

72'5 
88-6 

11-5 

80-1 
90-6 

io  6 
46-1 
76-8 
92-1 

10-5 
47-0 
87-5 
91-6 

s             s 
'49     +'°7 

•46   +-oz 
'45       'ao 

—  08'C020 

49-56   +  H 

•58  --13 

•51   --08 

•42       -oo 

zr8i       -oo 

•79   +'oj 
78    +-o,i 
•78       -oo 
—  o'  0004 

55-15       -oo 

'34   -'03 

•40  +-05 
•52       -oo 

44-04       -oo 
44-06    —  -08 
43-86   +-06 
43-90       -oo 
—  o"-oo  1  9 

54-03       -oo 
•32   —•'*.•) 
•15       -oo 
•19        -oo 
+os'ooi9 

35-09       -oo 

•14  --09 

•io   —-07 

"O  I           'OO 
-  08"00  1  0 

54-61        -oo 

•71     —-02 

•67    +-08 
•77       -oo 

+  08'OC20 

37-5.0       -co 
•6  1    —'04 
•65   --03 
•64       -oo 
+  o'-oo  1  7 

36-61        -oo 
•49   +-04 
•40   +-03 
•42       -oo 

—  O'"OO23 

3 

4 

2 

3 

2 
3 
3 
3 

6 
4 

2 

5 

5 
3 
4 
5 

6 

4 

2 

4 

4 

5 
3 
3 

3 

3 

2 

3 

6 
3 

2 

3 

7 

2. 

5 
6 

6 

3 

12 

3 

11-6 

47'° 

75'i 
90-5 

12" 

46-1 
71"2 
909 

10-6 
46-6 

75'5 
90-2 

8-6 

47'' 
76-7 
912-8 

8-6 

47-6 

77'5 
82-6 

97 
46-2 

74'6 
9)3-3 

n-6 

45'9 
72'5 
tt-6 

n-5 

45-3 
80-  1 
90  6 

10-6 
45-6 

77  '4 
91-2 

10-5 
46-9 
87-5 
91-6 

56-6       o-o 
;j-8    fo-i 

55'3       o-o 
—  o"-oi7 

48-7       cro 
46-6   •+  i-i 

45'»   +  '3 
46-6       o-o 

—  o"'027 

42-5       o-a 
41-7    -o-i 

40-6     -fO'2 

40-5       o  o 

—  O"'O25 

57-2       o-o 
60-5    —  o-8 
62-0  —0-3 
62-7       o'o 

6-2       opa 

3-9     +0-2 

3-r   -07 

2'2          O'O 

-o"-o54 
6-3       o-o 

5'8     +1-2 

7-6  +  0-1 

8"2          O'O 

-j-o"-023 

29-2       o-o 
30-1    —  i-o 

28-3  +07 

28-9       o-o 

,547       o-o 

537   -i'5 
50*0  —0-4 
48-8       o-o 

-o"'075 

48-3       o-o 
48-5    +0-1 

48-5  +0-4 

49-0       o'o 
8-5       o-o 

7-9  +I-I, 

8-6  +1-1 
97       o-o 
+  o"-oi5 

3 
3 

2 

3 

2 

4 

> 
3 

6 
4 

2 

5 

5 
4 
4 

12 

6 

4 

2 

4 

5 

5 
3 
3 

3 
3 

2 

3 

6 

3 

2 

3 

7 
3 
5 
6 

6 

3 

12 

3 

Harvard  
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127 
46-6 
71-6 
88-3 

'3'5 
45-2 
77-6 
92-6 

12-8 
45-6 
77'5 
89'3 

39:9       o-o 
39-0  -(-0-6 
39-5    -o-i 
39-2       oo 
—  o"-oo9 

13-3       o-o 
16-0  —  i  -2 

15-9     +0-2 

16-9       o-o 
+  o"-o44 

38-3       o'o 
37-5    +01 
36-9   —  o-i 
36-5       o-o 

—  0"'O23 

32-1        o-o 

32-7  -I-I 
30-5  40-6 

31-0       o'o 
—  o"'oi  5 

64-4  +I-I 
63-9  —  I-J 
59-7  +0-6 

59'8         O'O 

-o"-074* 

41-1    +2-4 
45-9       o-o 
47-4  +0-3 
48-1       o-o 
+  o"-o6o* 

28-8       oo 

28-5  +0-5 

26-3   +2-8 
29-2       o'o 
+  o"-oo5 

5-2       o-o 

6-4  -0-9 

5-1    +0-6 
5-9       o-o 
-)-o"-oo9 

51-9       o-o 
50-6  +0-7 
49-8   +0-9 
50-5       o-o 
—  o"-oi8 

25-6       o-o 

27-0    —  I'2 
26-5     -0-; 

26-1       0-0 
+  o"'OO7 

\ 
» 

3 
6 

T 

3 
4 
4 

9 
3 
3 
3 

2 
2 

3 
3 

2 

4 

2 

5 

9 
3 

2 

3 

5 
4 

2 

3 

4 
3 
4 
3 

9 

3 

; 

Bonn  

Greenwich  

Groombr.2;82 
Radcliffe 

Greenwich  .... 

Groombr.2592 
Radcliffe  
Christiania.... 
Greenwich  

Groombr.2593 
Radcliffe 

l«h  25m 
24°   30' 

Groombridge  2593 
i8h  z8m 
46°     3' 

Groombridge  2594 
l8h  28m 

44°     5' 

Piazzi  XVIII.  126 
i8h  29™ 
51°  12' 

Piazzi  XVIII.  127 
i8h  29™ 
51°   14' 

Groombridge  2597 
i8h  29™ 
44°   1  8' 

Groombridge  2598 
i8h  29m 
49°  33' 

Groombridge  2599 
i8h  29™ 
45°  59' 

Groombridge  2600 
i8h  29m 

43°  59' 

Harvard  

Greenwich  

Groombr.2583 
Radcliffe  

Bonn  .  .  . 

Greenwich  

Groombr.2584 
Radcliffe  

Greenwich  .... 

Groombr.2594 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  •  .  .  . 

Groombr.2585 
Radcliffe 

Bonn  

Greenwich  

Grooaibr.2595 
Radcliffe  

Harvard...  . 

Lund  

Greenwich  

Groombr.2586 
Radcliffe  .... 

Greenwich  

Groombr.2596 
Radcliffe  ... 

I8h   22m 

17°   18' 

Groombridge  2587 
i8h  27m 
49°     5' 

Groombridge  2588 
,gh  27m 

49°  35' 
Groombridge  2589 

,gh   2jm 

48°   58' 

Groombridge  2590 
i8h  26™ 
3°°  3i' 

Lund  

Greenwich  .... 

Groombr.2587 
Radcliffe  

Greenwich  

Groom  br.2  597 
Radcliffe  
Bonn  

Bonn 

Greenwich  .... 

Groombr.zjSS 
Radcliffe 

Greenwich.  ... 

Groombr.2598 
Radcliffe  

Bonn 

Bonn  

Greenwich  .... 

Groombr.2589 
Radcliffe 

Greenwich.... 

Groombr.2599 
Radcliffe  

Bonn  

Bonn  

Greenwich  

Groombr.2590 
Rudcliffe  
Helsingfors... 
Greenwich... 

Greenwich  

Groombr.26oo 
Radcliffe 

Bonn  

Greenwich  

OROOMBHIDGE  CATALOGUE — DEDUCED  PROPEK  MOTIONS. 


[133] 


St.-ir's  Name, 
Mini  Approximate 
K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Ob*. 
1800. 

+ 

Sl:'-OI|i|s  Of 

Adopted  R.  A. 
1890-0. 

1? 

1- 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

wl 

«  too 

|lc- 

$•*»•' 

fc 

"0-0 
8lvnl'!s-H 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890  -a 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
01.8. 

1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

1890-0. 

Adopted 
P.M. 

A.  lnj.tr,  1 

P.  M. 

Adopted 
P.M. 

Adopteil 
P.  M. 

Groombridge  2601 
i8h  29m 
37'  58' 

IGroombridge  2602 
i8h  30m 
45°  3i' 

PiazziXVIlI.  135 
i8h  30™ 
43°  5*' 

Groombridge  2604 
i8h  29™ 
30°  30' 

Groombridge  2605 

,gb  j,m 

45°  38' 

Groombridge  2606 
i8b  29m 
H°  58' 

Ilradley  2339  
,gh  3,m 

51"  11' 

Groombridge  2608 
i8h  30m 
3°°  39' 

45  l>raconis  </ 
i8h  30m 

33°    *' 

Groombridge  26  to 

,gh  J2m 

49°  45' 

Groorabr.26oi 
Radcliffe  ... 

10-6 

47'3 
7'7 
90-7 

137 

49-4 
76^0 
93-2 

12-7 

46-3 
83-5 
89-3 

12-6 

48-1 
71-5 
93-3 

'37 
50-6 

74'5 
91-9 

.0-2 
492 

73'6 
78-5 
91-5 

ii-6 
51-6 
81-5 
87-8 

12-6 

48-3 
71-5 
93-2 

77 
50-3 
71-6 
82-1 

127 
49-1 
83-0 
90-0 

8                   S 

40-38       -oo 

•52  --14 

"40     —  "O2 

•38       -oo 
o'-oooo 

46-50    +'22 

•79   --io 

'73     -'06 

•66       -oo 
—  o"-ooo8* 

41-23       -oo 

•22     +-OI 
•40     --I7 

•23       -oo 
o'-oooo 

53-21       -oo 
•29       -oo 
•35   --02 
•38       -oo 

+  Og'O02I 

14-89     —  -12 
'59    +-II 
•64    +-03 

•64       -oo 
—  o"'ooi7* 

18-25       '°° 
•59  --09 
•76   —  -io 
•62   +-08 
•78       -oo 
+  o"'oo65 

40-85       -oo 
76  +-oi 
73       -oo 
•7  1       -oo 
—  o'-ooi8 

22-41       -oo 

•34  +'o6 
•13   +-26 
•38       -oo 
—  o'"ooo4 

40-87       -oo 
•80       -oo 

73   +  '°3 
74       -oo 
—  o'-ooi8 

2-46       -oo 
•io   +  -18 
•06  +"05 
•07       -oo 
—  o'-oo5i 

7 

4 

2 

3 

• 

2 

5 

2 

3 

8 
3 
3 
3 

2 
2 

2 

5 

2 
2 
2 

3 

5 

2 

3 

2 

5 
6 

2 

3 

4 
4 

2 

S 

5 
3 
3 

7 

4 
4 

2 

3 

10-6 

43'3 

717 
90-7 

137 
49-1 
76-0 
93-2 

12-8 
45-0 
83-5 
89-3 

12-6 

50-2 
71-5 
93-0 

'37 
•50-2 

74'5 
90-8 

I0'2 
48'6 
736 

78-5 
90-4 

n-6 
51-2 
81-5 
87-8 

12'6 

45'3 
71-5 
92*6 

44-6 
71-6 
82-1 

127 
47-0 
83-0 
90-0 

'/                       /* 

r8       oo 
0-8  +0-8 

2-6     -1-2 

1-3       o-o 
—  o"'oo6 

10-5       o-o 

>4'3   -''3 
13-6  +1-3 
16-1       o-o 
-j-o"-O7o 

2'O          0-0 

2-6  —0-3 

1-7  +0-9 

27       o-o 
+o"-oo9 

48-1       o-o 

50-9  -1-5 

50  i    +0-1 
50-9       o-o 
+  o"-035 

10-6  —  i-i 

8-1       o-o 

7'3     -0-2 

6-5       o-o 
—  o"-04o* 

51-1       o-o 
(.8-0  +0-9 
(.8-0  —0-5 

47'3   -o-' 
46-6       o-o 
—  o"-o56 

39-5       o'o 
40-5   -0-9 
387   +1-0 

397       °'o 
+  o"-oo3 

(.2-O          O'O 

43-1    +0-3 
44-6  -o-i 
45-3       o-o 

+  o"-o4i 

17-8       o-o 

I7'I     +1-2 
|8'7     -fO'I 

19-1       o-o 

+o"-oi8 

307       o'o 

297  +0-9 
31-9  -1-4 

30-5       o-o 
—  o"-oo3 

7 
3 

2 

3 

2 
2 
2 

3 

9 
3 
3 
3 

2 

2 
2 

5 
i 

2 
2 
4 

5 
4 
3 

2 

9 
6 

2 

3 

4 
3 

2 

5 

5 
3 
3 
9 

4 
3 

2 

3 

Groombridge  261  1 

,gh  j2m 

49°  '9' 
Groombridge  2612 

,gh  j,m 

37°  44' 

Groombridge  2613 
i8h  30m 
27°  32' 

Groombridge  2614 

,gh  j,m 

38'  58' 
Groombridge  2615 

,gh  j2m 

47°    *' 
3  Lyres  a 

Groombr.26i  i 
Radcliffe 

127 

47  '9 
79-1 

92-6 

9-6 
46-9 

79'4 
96-4 

'4'5 
49-2 

757 
93'6 

127 
48-3 
71-6 
937 

I3-5 

47'9 
71-0 
88-3 

14-2 
46-3 

73'4 
91-4 

>3'S 
46-6 

72-5 
89-3 

'37 
49-0 
76-0 
87-6 

i3'6 
45-0 

75-1 
92-8 

S                 8 

4-25       -oo 

•25  --04 

•i  8       -oo 
•17       -oo 
—  o'-ooio 

27-08       -oo 

•05     +'02 

•io   —-03 
•07       -oo 
—  o'-ooo  i 

20-33       '°° 

•67  --19 
•84  --26 

•66      -oo 
+  o*'oo4i 

4571       -oo 
•97   --14 

'94    -'02 

•99       -oo 
+  o"'OO35 

32-67       -oo 
•60  —  -02 
•59   --06 
•48       -oo 

—  0"0025 

+  o'-oi78* 

55-36       -oo 
•24  --03 
•17   --08 
•oo       -oo 
—  o'-oo47 

23-40       -oo 
•51    —  -oi 

'44  +''5 
•65       -oo 

+0-0033 

23-89       -oo 

2372     +MI 
24-03     -'24 

23-77       -oo 
—  o'-ooi6 

33-29       -oo 
•27   —'oi 
•05   +-16 
•19       -oo 
—  o"-ooi3 

3 

3 

2 

3 

6 
4 
5 
3 

4 

2 

2 

5 

3 
3 

2 

3 

5 
4 

2 

4 

6 

4 
8 

5 
3 

2 

3 

4 

2 

3 

2 

3 

3 

3 

2 

4 

I27 

47'3 

?9A 
92-6 

9-6 
43'4 
79-4 
96-4 

'4'5 
50-9 

757 
93'4 

12-7 
50-2 
71-6 
937 

'3'5 
45-6 

71-0 
88-3 

10-3 

47'9 
92-8 

14-2 

45'' 

73'4 
90-3 

13-5 
47-0 
72-5 
89-3 

137 
5O'6 
76-0 
87-6 

i3'6 
497 
75-1 

93'3 

•4;9  -'"s 
11-8  +17 

'3'4  +°'3 
137       o-o 

+  o"-oo4* 

27       o-o 

°7  +  i'3 
0-6  +0-8 

I  'I          O'O 

-o"-oi8 

47-9       o-o 
47  -o  -0-5 
45-2   +0-3 
44-9       o-o 
—  o"'038 

32-6       o-o 
307    4-i'S 
31-4  +0-6 
31-8       o-o 
—  o"-oio 

7-3       o-o 
6-8  +0-6 
8-8   -1-4 

7-5       o-o 
+  o"-oo3 

29-1       o-o 
19-3   -i-o 
5-5       o-o 
—  o"-286 

60-5       o'o 

59-8  -0-9 

56-9  +0-6 
56-6       o-o 
—  o"-o5i 

15-4      o-o 
16-5   —0-9 
16-4  -07 
15-8       o-o 
+o"-oo5 

18-3       o-b 
16-5   +0-.3 
16-5   —019 
15-1       o-o 
-o"-o43 

13-8       o-o 
127   +o»<9 

I2-I     +  I-4 

13-4       o-o 
—  o"'oo5 

3 

3 

2 

3 

6 
4 
5 
3 

4 

4 

2 

S 
3 

2 

2 

3 

5 
3 

2 

4 

99 

7 

222 

5 

2 

4 

7 

5 
3 

2 

3 

2 

3 

2 

3 
3 

2 
2 

3 

Harvard  
Greenwich  .... 

Groombr.  2  60  2 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.26i2 
Radcliffe  

1'onn. 

H  arvard 

Greenwich  

Groombr.26o3 
Hadcliffe  

Greenwich  .... 

Groombr.  26  1  3 
Radcliffe 

Bonn  

Helsingfors  .  .  . 
Greenwich  .... 

Qroomhr.26i4 
Radclitfe 

Greenwich  

Groombr.26o4 
Radcliffe  . 

Helsingfors  ... 
Greenwich.... 

Groombr.26O) 
Radcliffe  

Harvard  

Greenwich  

Groombr.  26  1  5 
Radcliffe.  ... 

Bonn  

Bonn  .  • 

Greenwich  

Groombr.26o6 
Radcliffe  

Greenwich.  ... 

Groombr.26i6 
Kadcliffe  .... 

Christiania  
Helsingt'ors  ... 
Greenwich  — 

Groombr.26o7 
Radcliffe  . 

jgh   jjin 

51°  19' 

Groombridge  2617 
i8h  30™ 
24°  38' 

Groombridge  2618 

,gh  jjm 

46"  52' 
Groombridge  2619 

,gh    jjm 

45°  44' 
Groombridge  2620 

,gh  jjm 

47-21' 

Greenwich.... 

Groombr.26i7 
Radcliffe  

Christiania  — 
Greenwich  .... 

Grootnbr.26i8 
Radcliffe  

Lund  

Greenwich  

Groombr.  2608 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.  2  609 
Radcliffe  

Greenwich  

Groombr.26i9 
Radcliffe 

Helaingfors... 
Greenwich  .... 

Groombr.26io 
Radcliffe  

Bonn  

Greenwich  

Groombr.  2620 
Radcliffe 

Bonn  

Bonn 

Greenwich.... 

Greenwich  

a  Lyre  has  been  used  as 

a  Clock  Star,  the  adopted 

R.A.  for  1810-0,  being  obtained  from  Newcoinb's  Fundamental  Catalogue. 
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GROOMBRIDGE  CATALOGUE— DEDUCED  I'HOPER  MOTIONS. 


Star's  Name, 

and  Approximate 

lit.  A.  and  N.  P.  D. 

1890-0. 


Groombridgo  262 1 
i8h  33m 
45°  4°' 


Groombridge  2622 
i:8h  31™ 
24"  42' 


Piazzi  XVIII.  153 
i8h  34m 

50°  25' 


Authority. 


Grooinbr.26zi 

Radcliffe 

Bonn 

Greenwich... 


Groomlir.z622 

Radcliffe 

Christiania 

Helsingfors . . . 
Greenwich 


Groombr.2623 

Radclitfe 

Lund 

Greenwich 


Groombridge  2624  Groombr.z6z4 
Kadcliffe 


47 


26' 


Bonn 

Greenwich 


Groombridge  2625  Groombr.z6z5 


18'' 
35' 


34m 
16' 


Eadcliffe 

Harvard 

Greenwich 


Groombridge  2626  Groombr.2626 
Radcliffe... 


45°   17' 


Groombridge  2627 
i8h  36™ 

49°     9' 


23  Ureas  MinorisS 


3°  23' 


Piazzi  XVIII.  1 60 
i8h  36™ 
5'°  44' 


Groombridge  2630 
i8b  34™ 
26°  22' 


Bonn 

Greenwich 


Groombr.z6z7 

Eadcliffe 

Bonn 

Greenwich ... 


Groombr.26z8 

Radcliffe 

Greenwich.., 


Groombr.z629 

Radcliffe 

Lund  

Greenwich . . 


Groombr.z63o 

Radcliffe 

Helsingfors ... 
Greenwich 


R.  A. 


Epoch 

of 

Obs. 
1800. 


ill 


|Q 
lo 


Adopted 
P.  M. 


1 3-7  [29-62 
4-6-6  -38 
73-i  -39 
87-6  -38 


'4'5 

49-3  -6 1 

73'6  '87 

78-5  -59 

91-9  -90        -oo 


•oo 

•'3 
'.03 
:oo 


•0.2 
•30 


127  z8'62  -oo 

45-3'       -58  +-02 

SIM  '      -50  -f -08 

88-3  I     -57  -oo 


13-6  32-63  -oo 

46-9  33'54  --°5 

7i-o  34- lo  +-oi 

909  34-61  -oo 


i  o-o  4035 

48-1  !       -4.5 


•oo 

-•06 


73-2 
94-5 


•51   --09 

•45       -oo 

+  08'OOI2 


13-7  42-40  -oo 

46-2  I     -40  +  -oi 

73-0 1    -37  +-04 

92-6       -42  poo 


11-6  j  o- 1 6  -oo 

46-4  -35  --09 

75-1  I  -50  — -16 

78-91  -35  -oo 

+  08'0028 


67 
457 
93-6 


13-6  28-35 


45-86       -oo 
45'68  +  no 

47-90       -oo 


46"! 
81-5 
88-4 


•oo 
--08 


•49 
•49 

•52        -oo 

+  OS'OO23 


107  25-95  'oo 

46-1     -39  +-24 

78-4;       -21  +-II 

94-9!     "16  -oo 


2 

3 

2 

3 

6 

5 

2 

3 

7 
387 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


* 


Adopted 
P.M. 


•«3'7 
50-0 

73'' 
87-6 


H'5 
48-6 

73-6 
78-5 
91  z 


12-7 

45 '3 
81-1 
88-3 


13-6 

47-6 
71-0 
90-9 


10-0 
45-6 

73'2 
94-2 


'37 

47-0 
73-0 


50-4 
49-8 

49'9 
487 

—  o' 

5-5  3 

I  '4 
52-8 
JI-6 

—  o" 


.0-0 

—  0-2 


O'O 


-2-4 

-f  ro 
-•3' 

+  0-1 
o'o; 


44-0  o-o 

43-0  +.07 

42-0  +1-3 

43-2  o-o 
—  o"-oi  i 

5-3  o-o 

1-6  +14 

2-1  -07 

O'O  O'O 


53-7       o-o 
53-0  +0-4 

537   -0 
53-1       o-o 
—  o"-oo7 


18-1 
16-1 

15-8 


o-o 

+  0-7 

O'O 


92-6  15'!       o-o 


1  1-6  55-2 
45-1  55-3 
75-1  56-0 
8r6 


o-o 
o-o 
-0-5 
o'o 


55-6 
+  o"-oo6 


7-0  217       o-o 
44-3  20-5    -0-5 
92-6  18-0       O-Q 
" 


,3-6 

48-1 
81-5 
88-4 


107 

47'z 
78-4 
94-6 


6-3  o-o 

4-6  +1-6 

4'7  +i"4 

6-1  o-o 


z 

3 

2 

3 

6 

4 

z 

10 


33 
167 
654 


59-1  o'o 

67-8  +0-3,  4 

75-9  +0-2  Z 

80-2  o-o  5 


Star's  Name, 

and  Approximate 

R  A.  and  N.  P.  D. 

1890-0. 


Groombridge  2631 
l8h  36"' 

47°     i' 


Pinzzi  XVIII. 
i8h  36™ 

37°  45' 


,65 


Authority. 


Groombridge  2633 
l.8h  36"" 
46°   58' 


Bradley  2348. 
i8h  36"" 
34°  5'' 


Groombridge 

,gh    jym 

47°     8' 


Groombridge 

jgh    jym 

49°  37' 


Groombridge  2637 

,gh    jym 

45°  5°' 


Piazzi  XVIII.  170 
jgh  37m 

37°  54' 


Groombridge  2639 
i8h  38m 
49°  23' 


Piazzi  XVIII.  173 

,gl,    jjm 
24°    36' 


Groombr.z63i 

Radcliffe 

Bonn 

Greenwich... 


Groombr.z63z 

Radcliffe 

Harvard 

Green  wicli 


Radclitfe 
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5'°  44 
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i8h  39™ 
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i8h42m 

5'°  47' 

Groombridge  2663 
i8h  42m 
5'°  45' 

Groombridge  2664 
i8h42m 
48°  40' 

Groombridge  2665 
i8h  42™ 
46°  1  8' 

Groombridge  2666 
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75-0 
91-4 

7-0 
50-3 
93'4 

'37 
48-2 
81-5 
87-9 

11-7 
44-6 
73-6 
91-0 

s             s 
55-57       -oo 
•42       -oo 
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42-01        -oo 
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81-5 
87-9 

"7 
45-6 
73-6 
91-0 

//         n 
50-4       O-Q 

50-6   —0-4 

jO'O          O'O 

—  o"-oo4 

4-4     +2-2 

7-4  -0-9 

4'9   +I-5 
6-4       o-o 

—  o"'oo3* 

48-5       o-o 

47'°   +i'3 
48-0  +0-1 
48-1       o-o 
—  o"-oo5 

48-7       o-o 

51-2     +0-2 

53-1  +0-9 

54-5       o-o 
-ro"-o78 

34-4       o-o 
34-0  +ro 

35'1    +°'3 
3  5  '6       o-o 

+  o"-oi6 

6-6       o-o 
6-6  +0-6 
7-8   -o-i 
8-0       o-o 
+  o"-oi8 

29-0       O'o 
29-6   +0-1 
29-4  +o'8 
30-5       o-o 
+  o"-oi9 

29-6       o-o 
30-1    —0-6 
29-3       o-o 

—  o"'oo4 

35-3       o-o 
35-0  +0-6 
33-6  +2-6 
36-3       o-o 
+  o"-oi3 

17-4       o-o 
19-1    —  ro 
19-6   —  I-I 
18-7       o-o 
+  o"-oi6 

2 
2 

3 

i 
3 
3 
3 

2 

3 

2 

4 

3 

2 
2 

3 

6 

4 

2 

5 

2 

3 

2 

3 

5 
4 

2 

4 

28 
18 
13 

2 

3 

2 

3 

5 
4 

2 

3 

Bradley  2370... 

Groombr.2670 
Radcliffe  

12-6 
46-2 
73-6 
93'4 

8-fl 
44-8 
757 
84-6 

IO"2 
46-9 

75'5 

93'3 

13-6 
47'2 

75'' 
80-5 

91-9 

.3-6 

45'9 
77-2 

94'4 

12-7 
46^2 
74'3 

92-2 

I2'7 
47'I 

81-5 

91-2 

97 
46-6 
79-9 
84-5 

I3-5 
44'3 
73-0 
92-3 

127 
49-6 
77-6 
947 

s              a 

0-53       -oo 

•63     -Ml 

•60     —'Og 

•50       -oo 
—  o"-ooo4 

15-38       -oo 

•63  --14 

•70  —-II 

'6l          'OO 

+  oe-oo3o 
39-24       -oo 

•30  --05 
•32  --07 

•25       -oo 

+  0S'OOOI 

16-80   --18 
•42   +-10 
•64  --19 

•32   +-n 

•40       -oo 

—  Og'0027* 

36-01        -oo 
36-00  —'03 

35-85  +-09 

35-93       -0° 
—  o'-ooio 

22-59       '°° 
77   -'o8 
•95   --16 
•85       -oo 

-j-o8-oo33 

53-76       -oo 
•76   +-03 

77   +  '°4 
•82       -oo 
+  O8'ooo8 

22-23       '°° 
•34   -'19 

•12     —'06 

•05       -oo 

—  O8'OO24 

59-96       -oo 

59-95     -'02 
60-03     —-13 

59-88       -oo 

—  O8'OOIO 

54-41       -oo 

•23  +-04 
•42  --25 

•10       "oo 
—  os'oo38 

6 
4 

2 

5 

4 
5 

2 

3 

6 

4 

2 

3 

2 

2 
2 
2 

3 

J 

3 
4 

5 
5 
3 

5 

6 
4 

6 

4 

3 
3 

5 
3 

2 

3 

2 
c 

3 
3 

12-6 

44-6 

73-6 
91-5 

8-6 
45-6 

757 
84-6 

10-2 
46-2 

75'5 

93'3 

.3-6 
49-0 

75'' 
80-5 
91-9 

13-6 

47'3 
77-2 

947 

12-7 
46-, 

74'3 
92-2 

12-7 
46-9 
81-5 
91-2 

97 
44'3 

79'9 
84-5 

'3'5 
44'4 
73-0 
92-3 

127 
48-6 
77-6 
947 

8-0       O'O 
7-1    +0-4 
7-1    -o-i 
6-8       o-o 
—  o"-oi5 

57'3       °'° 
57-8   -o-i 

58-5  -0-5 

58-0       o'o 
+  o"-oo9 

22'9          O'O 

22-8   +0-6 
22-9   +0-8 
43-8       o-o 
+  o"-oi  i 

44-8       o-o 
48-0   —  ro 
47-9  +07 
47-9   +1-1 
49-6       o-o 
+  o"'o6i 

4-0       o-o 
2-5   +0-6 
1-7  +0-6 
1-9       o-o 

—  0"'O26 

62-2       o'o 
59-8  -0-3 
56-2   +1-1 

55-8       o'o 
—  o"-o8  1 

59-6       o-o 

58-9    +0-2 
57'2     +''4 

58-5       o-o 
—  o"-oi4 

33-5       o-o 
31-5   +0-4 
31-0  -0-7 
30-1       o-o 
—  o"-046 

38-2       o'o 
37-1    +0-6 
36-7   +0-6 
37-0       o-o 
—  o"-oi5 

13-4       o-o 
13-9  +0-3 

15-2     —0'2 

15-3       o-o 

+  0"-023 

6 
4 

2 

7 

6 
6 

2 

3 

6 
5 

2 

3 

2 

2 
2 

3 

2 

3 

! 

jgh    ^jm 

29'     4' 

Groombrid<;e  2671 
i8h  44m 

37°    7' 

Groom  bridge  2672 
18''  44m 
40°  41' 

Groom  bridge  2673 
i8h  45m 

5°°    3' 

Groombridge  2674 
i8h45m 
49°   33' 

Groombridge  267  5 
i8h  45m 

44°   Si' 

Groombridge  2676 
i8h45m 
51°  41' 

Groombridge  2677 
i8h  45m 
41°  21' 

Groombridge  2678 
i8h  45m 
46°  23' 

Groombridge  2679 
i8h  45m 
44°  48' 

Greenwich  .... 

Groombr.226ii 
Rudcliffe  

Helsin'.'fors... 
Greenwich  .... 

Groombr.267i 
•Radcliffe 

Bonn  

Harvard  

Greenwich  

Groombr.2662 
Radcliffe  

Greenwich  

Groombr.2672 
Radclifl'e  

Lund  

Bonn  

Greenwich  .... 

Groombr.2663 
Radcliffe  

Greenwich.... 

Groombr.2671 
Radcliffe  

Bonn  

LiUnu  
Greenwich  .... 

Groombr.2664 
Radcliffe 

Lund  
Greenwich.... 

Groombr.2670 
Radcliffe  .  . 

Bonn 

Bonn  

Greenwich  ... 

Groombr.2665 
Radcliffe  

Greenwich  .... 

Groombr.2675 
Radcliffe  

Bonn  .... 

Greenwich  

Groombr.2666 
Radcliffe  
Bonn 

Greenwich  

Groombr.2676 
Radcliffe  

Greenwich  ... 

Groombr.2667 
Radcliffe  

Greenwich.  ... 

Groombr.2677 
Radcliffe 

Bonn  

Greenwich  

Groombr.2668 
Radcliffe  

Greenwich  

Groombr.2678 
Radcliffe  

Lund  

Bonn  

Greenwich.... 

Groombr.2669 
Radcliffe 

Greenwich  

Groombr.2679 
Radcliffe 

Bonn 

Greenwich  .... 

Greenwich  
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Stir'-i    X\!]K, 

ami  Ari'i'"xiin»te 
R.  A.  an.l  X.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

Bpoeti 

of 
Obs. 
1800. 

+ 

^ 

!rfg 

lit 
J| 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs, 

1800. 

+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epo.'l 
of 
Obs. 
1800. 

+ 

_«) 

°<*0' 

111 
i-i,* 

&% 
•< 

« 

!<f 

No.  of  Observations. 

Epocl 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  P.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 

r.  M. 

Adop 
P.  1 

ted 
I. 

Adopted 
P.  M. 

Adopted 

p.k 

Groomhridge  2680 
l8h  46'" 

49°  23' 

Groombriilge  2681 
18''  44'" 
29°  1  8' 

Groombridge  2682 
i8h  46'" 

5°°  47' 

Groombridge  2683 
i8h  47'" 
48*  37' 

Groombriclge  2684 
i8h  45"' 
29°  23' 

Groom  bridge  2685 
18''  47"' 
47°  13' 

Groombridge  2686 

1  8"  47- 

51°  30' 

Groombriclge  2687 
i8h  47'" 
46°  10' 

Groombridge  2688 
I8b47m 
50°  48' 

Groombridgn  2689 

,8U47- 

49°  43' 

Groombr.268o 
Radcliffe 

I3-6 
44-6 
78-9 
93-6 

'37 
487 

74'2 
95-0 

117 
46-6 
81-1 
93'9 

12-7 
47-0 
73'' 
947 

'37 
50-3 

747 
93-6 

n-6 
46-1 
71-1 
93-6 

127 
46-0 
81-6 
93-6 

'3'5 

45-0 
76-5 

94'3 

"7 
47'' 
81-1 

947 

,3-6 

473 
77-2 

947 

8                   S 

15-52       -oo 
•6±    —'13 
•56   —-to 
•4;       -oo 
—  o'-ooog 

47-06       -oo 

•14     +-02 

•23   —-OI 
•27       -oo 
+  O8'ooz6 

59-20       -oo 
•42   --15 
•35   +-oi 
•39       -oo 

+  0«'OO23 

4-59       -oo 

•31     +'\2 
•2O    +-09 

•19       -oo 
—  o"-oo49 

31-62       -oo 

•48     +'02 

•61    --18 
•37       -oo 
—  o"-oo3i 

6-19       -oo 

•33   -'12 
•32   —  -10 

•23       -oo 
+  os-ooo5 

36-43       -oo 
37-39  --06 
38-32   --03 
38-62       -oo 

+  O"O270 

23-65       -oo 
•62   —  "06 
•50  --04 
•41       -oo 
—  o"oo3o 

45-98       -oo 
46-10   —  -io 
46-02       -oo 
46-02       -oo 
+©"•0005 

5  1  '8  1       -oo 

74   +-oi 
•61    +-08 
•66       -oo 
—  o*-ooi8 

4 
3 
3 
3 

3 
4 

2 

5 

4 
4 

2 

4 

2 

3 

2 

4 

2 

3 

2 

3 

S 

4 

2 

3 

9 

3 

2 

3 

5 
3 

2 

3 

4 
4 

2 

4 

2 

3 
3 
3 

,3-6 

44'4 
78-9 
93  6 

'37 
50-9 
74-2 
947 

11-7 

47'4 
8i'i 
94-1 

127 
46-0 

73'' 
95-0 

'37 
497 
747 
93-6 

11-6 

45'' 
71-1 

93'6 

12-7 

477 
81-6 
93-6 

>3'5 
44'4 
76-5 
94'3 

11-7 

47'3 
8ri 

947 

,3-6 
46-3 

77'2 
947 

26-7       o-o 

27-8  -0-5 

27-9  +0-1 
28-3       o-o 

+  0"'020 

2O'9          O'O 
I9'9     —0'2 

18-9   —o-i 
18-1       o-o 
-o"-035 

21-5       o-o 
21-5    —  o-i 
20-8  +0-6 
21-4      o-o 
—  o"-ooi 

ig'I          O'O 

20-4  —  i  -0 

19-8     —0-2 

19-9       o-o 
+  o"-oio 

35-0      o-o 
33-0  +1-3 
33-0  +0-8 
33-4      o-o 

—  O"'O2O 

5-0       o-o 
6"o  —  0-7 
6-3   —0-8 
5-6       o-o 
+  o"-oo7 

24-4       o-o 

23-9  -0-5 

21-9   +0-6 

22'2          O'O 
—  0"'O27 

25-3       o-o 

25-1     —0-2 
26-2     —17 

24-4      o-o 
—  o"-on 

41-8       o-o 
41-4       o-o 
39'4  +'7 

4O'9         O'O 

—  o'-on 

45-1       o-o 
44-2   +ro 
44-4  +0-8 
45-2       o-o 
+  o"-ooi 

4 
3 
3 
3 

3 
4 

2 

5 

4 
3 

2 

5 

2 

3 

2 

3 

2 
2 
2 

3 

5 
4 

2 

3 

9 
3 

2 

3 

5 
3 

2 

3 

4 
3 

2 

3 

2 

3 
3 
3 

Groombridge  2690 
i8h  48'" 
48°  40' 

Groombridge  2691 
i8h  47m 
38°  59' 

Groombridge  2692 
i8h48m 

44°  59' 

Groombridgo  2693 
i8b  48"' 
48°  44 

Groombridge  2694 
i8h  48"' 
3  5°  49' 

Piazzi  XVIII.  235 
i8h  48™ 

46°*5' 

Groombridge  2696 
i8b  48'" 

39°    4 

Groombridge  2697 
i8h  49m 

49°    «' 

Piazzi  XVIII.  244 
1  8b  49m 
46°  25' 

Groombridge  2699 
i8h49m 
37*    9' 

Groombr.26go 
Radeliffo  

I2-; 
48-4 
716 

94'9 

12'6 

497 
737 
947 

127 

47'3 
77-2 

937 

127 

447 
73-2 

947 

10-7 
47-2 

74'5 
95-0 

13-5 
46  'o 
84-5 
95-0 

I  2  '6 

46-6 

71-6 

947 

13-6 
45-8 
71-6 
94  -o 

'3'5 
46-4 
78-2 
937 

97 
44'* 
747 
95'3 

S                 8 

17-36       -oo 

•28    —'02 
•27    —'08 

•13       -oo 

—  0"0028 

42-40       -oo 

•19  +-13 

•20  +-06 

•2  I           'CO 
—  08'OO23 

15-55       -oo 

•46  +-03 

•35  +-09 
•41       'oo 
—  o"ooi7 

35-64       -oo 
•46   +  -06 

•43     --02 

•33       -oo 
—  o"-oo38 

3-11       -oo 
3-02  +-04 
3-00  +-02 

2  -99          -OO 

—  o*-ooi4 

55-87       -oo 
•61   +-io 
•62   —-II 
•45       'oo 

—  O8-OO52 

46-37       -oo 
•09  +-13 

•07  +-05 

•03       -oo 
—  o'-oo4i 

45-07       -oo 

45-05  --09 

45-03   --18 
44-76       -oo 
—  o"'OO39 

38-78       -oo 
•86  --12 
•71    —  -oi 
•69       -oo 

—  O"-OO  I  2 

7-36       -oo 
•32   --03 
•27   --04 
•19       -oo 

—  OB'O02O 

4 

4 

2 

5 

3 

4 
4 
3 

4 
3 
3 
3 

6 

4 

2 

3 

7 
4 
5 
4 

4 
3 
3 
3i 

4 
3 

2 

3 

5 

5 

2 

3 

4 

3 
4 

4 

6 
4 

2 

3 

127 

48-1 

71-6 
94  '4 

12-6 
46-3 

737 
947 

127 

47-6 
77-2 
937 

127 
44'9 
73'* 
92-6 

107 
47'« 
74'5 
94-8 

«3'5 

457 
84-5 
94-8 

12-6 

47-o 
71-6 

957 

13-6 

47-1 
71-6 
94-0 

13-5 

47-0 
78-2 
937 

97 
44-1 

747 
95'3 

3:4       °"o 
3'z   +  0'4 
2-9   +0-9 
3-9       o-o 
+  o"'oo6 

7-3       o-o 
6'3   —  o'2 
5-9   -0-8 
4-3       o-o 
-o"-037 

54-4       o-o 

53'5   +'•' 
55-2   -0-4 
54-9       o-j 
+  o"-oo6 

59-9       o-o 
60-9  —0-4 
61-5   -0-4 
61-5       o'o 

+  O''-O2O 

44-8       o-o 

44'5     +0-2 

44-5   +0-1 

44'5       o'o 
—  o"-oo4 

26-0      o'o 

25-8  +0-3 

26-2       o-o 

26'2          O'O 
+  O"'OO2 

3  'i       o-o 
4-2   -0-5 
4-1    +o', 
4-6       o'o 
+  o"-oi8 

32-8       o-o 
30-8   +1-5 
32-9  -i-i 
31-3       o-o 
—  o"-oi9 

I2'7          O'O 

15-4  -0-6 
16-8   —  o-i 
17-6       o-o 

+  o*-o6i 

81-4       o-o 

73'5   -''3 
63-4  +0-6 

58-4       o-o 
-o"-268 

4 

5 

2 

4 

3 
3 
4 
3 

4 
4 
3 
3 

6 

4 

2 

3 

7 
4 
5 
4 

4 
3 
3 
4 

4 
3 

2 

3 

5 

4 

2 

3 

3 
3 
4 
3 

6 

4 

2 

4 

Bonn 

Bonn  

Greenwich.  ... 

Groombr.268i 
Radcliffi; 

Greenwich.... 

Groombr.  2691 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.2682 
Radcliffe 

Harvard  .  .  . 

Greenwich  

Groombr.2692 
Radcliffe  

Lund  

Bonn  

Greenwich  .... 

Groombr.2683 
RadclifTe 

Greenwich  .... 

Groombr.2693 
Radcliffe 

Greenwich  .... 

Groombr.2684 
Radclill'e  

Greenwich  .... 

Groombr.2694 
Radcliffe  
Harvard  . 

Helsingfors... 
Greenwich.... 

Groombr.2685 
Radcliffe  
Bonn. 

Greenwich.... 

Groombr.2695 
Kadcliffe  

Greenwich  .... 

Groombr.2686 
Radcliffe  

Greenwich.... 

Groombr.  2696 
Radcliffe  ... 

Lund  . 

Harvard  
Greenwich.... 

Groombr.2697 
Radcliffe  

Greenwich.... 

Groombr.2687 
Radcliffe  

Bonn  

Bonn  

Greenwich.... 

Groombr.2688 
Radcliffe  

Greenwich.... 

Groombr.2698 
Radcliffe  ... 

Bonn  

Greenwich  

Groombr.2689 
Radcliffe  

Greenwich.... 

Groombr.2699 
Radclifftt  
Harvard 

Greenwich.... 

Greenwich  .... 

• 

3  P 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890-0. 

Authoiity. 

R.  A. 

N.  P. 

1). 

Siar's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P.  \). 

Spoch 
of 
Obs. 
1  800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesiiluals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observation?. 

Epo.-h 
of 
Obs. 
1800. 

"o    • 

A^l 

i  o  ""' 
«.§ 

Residuals 
C-0. 

No.  of  Observations. 

Cpocli 
of 
Obi. 

1800. 

4- 

_     -d 

g>  •<  ^  - 

02          _ 

Residuals 
C-0. 

No.  of  Observntions. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  2700 
47°  '2/ 

.Groombridge  2701 
i8h  50™ 
47*  '4 

Groombridge  2702 
37*  43' 

Groombridge  2703 
i8h  50m 
49°  48' 

Groombridge  2704 
i8h  50™ 
46°    o' 

Groombridge  2705 
i8h  48™ 
29°  '7 

Groombridge  2706 
i8h  50™ 
48°  54' 

47  Draconis  o 

Groombr.27Oo 
Radcliffe 

n-6 
45-8 
71-1 
92-9 

ii  6 
48-1 
71-1 
92-3 

97 

45'3 

71-7 

937 

13-6 
46-0 
71-6 
95-6 

"3'5 
48-0 

79'9 

'37 
46-3 
747 
94-8 

13-1 

46-4 
73-1 
94-0 

6-8 

45'' 
69-6 

7-6 
49-0 

12-6 

43'3 
73-2 

95'4 

s             s 
8-70       -co 
70    -'09 
•65    --io 

'49          -QO 
—  O*'OO26 

2  '94       -oo 
•96       -oo 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
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50°  1  6 

Piazzi  XIX.  101  . 
i9h  15™ 
26'  48' 

Groombridge  282C 
47°  3'' 

Ill  mn  

Greenwich.... 

Groimbr.28i4 
Radcliffe    .... 

Greenwich.... 

Groombr.28o4 
Ra<lcliff" 

,gh     ,,.!. 

32°  28' 

Groombridge  2805 
19''  13'" 
48°  55' 

(  Iro  -mi'i-idge  2806 

I9h    12"' 

35°     «' 

Groombridge  2807 
I9h  13"' 
41°  50' 

Groombridge  2808 
1  9h  i  3m 

4°°  46' 
Groombridge  2809 

,gh     ,jm 

43°  i*' 

Groombridge  2810 
43°    °' 

Bonn  

Helsingfors  ... 
Greenwich.... 

Groombr.28o5 
Radcliffe 

Lund  

Greenwich  — 

Groombr.28i5 
Radcliffe    .... 

Greenwich  .... 

Groombr.28o6 
Radcliffe  

Greenwich  .... 
Groorabr.28i6 

Ilclsingfors  ... 
Harvard  .... 

Harvard    .  • 

Greenwich... 
Groombr.zSi; 

Greenwich.... 

Groombr.28o7 
Radcliffe  

Bonn  

Greenwich... 

Groombr.28i8 
Radcliffe  
Lund  

Greenwich  .... 

Groombr.28o8 
Radcliffe  

Greenwich  

Groombr.28o9 
Radclifl'e  

Greenwich.  .. 

Groombr.28i( 
Ra'lcliffo  
Helsingfors  .  . 
Greenwich  ... 

Groombr.2820 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.28io 
Radcliffe 

Bonn 

4-oti 

Bonn 

Greenwich  — 

o-c 

005 

Greenwich  .. 

, 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  andN.'P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Cpoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

o' 

•s-aS, 

y     Oi  00 

*°  1L~ 
8^0 
£**ti 
ti 

RfsMuals 
C-0. 

No.  of  Observations. 

ipoch 
of 
Obs. 
1800. 
4 

<--! 
It*  a 

"X^3   O 

lit 

^ 

<! 

llesiduals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

-     § 

0-5  * 

xz* 

II* 

a*"*; 

y. 

Residuals 
C-0. 

Xo.  of  Observations, 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Piazzi  XIX.  108.. 

,gh  jjm 

26°  59' 

Groombriilge  2822 
,9h  j7m 

35°  49' 

G  roombrii  1  ge  2  8  2  3 
I9u  ,7m 

36°  50' 

Groombridge  2824 
I9h  17™ 
39°  52' 

59  Draconis  

Groombr.282i 
Radcliffe  

I0'7 
46-9 
80-2 

9°'5 

8-6 
44-8 
71-6 
91-3 

11-8 
47-0 
71-6 
90-3 

io'6 

44'4 
80-3 

76-7 
92-3 

87 
48-2 
72-0 

99  '4 

12-8 
48-2 
71-6 

94'9 

12-8 

457 
71-1 
82-9 

1  1  -7 

45'3 

74'5 
89-2 

10-7 
45-6 
71-7 
90-4 

12-6 
48-6 

75'3 
91-9 

8                 S 
|.8-23           '°° 

•47   --08 
•64   —-io 

•58       -oo 
+  os-oo44 

10-40       -oo 
•82    -'27 
•76   —'09 
•76       -oo 
4o8loo44 

22^56       'oo 
•78   --15 

•86   --i- 
•73       'oo 

+  OS'OO22 

39-33       -oo 

•31     +-07 
•28     +-I5 

•46     —'03 

•45       -oo 
+  os-ooi5 

in6       -oo 

11-21     +-39 

1  1  '47   +'39 

I  2-  1  6          'DO 

+  os-ouo 

32-57       -oo 
'44   +'°9 
'35   +'I5 
•46       -oo 
—  os-ooi3 

14-77       -oo 

15-09     —-20 

14-91    4-08 
15-04       "oo 
+  os'oo39 

30-08       -oo 
•26   —  -io 

'39   -'15 

•28       -oo 

+  O8'OO26 

56-27       -oo 
•25   +-08 

'39   -'01 
•42       -oo 
4-os'ooi9 

48-98       -oo 
•83    +-06 
•80  +'03 
•79       -oo 

—  OS'OO24 

9 

5 
3 

5 

6 
4 

2 

6 

2 

3 

2 

3 

i 
4 
3 

2 

3 

4 
4 
13 
5 

i 

2 
2 

5 

6 

5 

2 

5 

5 
3 

2 

4 

6 
3 

2 

3 

4 
4 
3 
3 

I0'9 

45-8 
80-2 
90-6 

8-6 

45'3 
71-6 

9''3 

ii  8 
45-6 
71-6 
9°'3 

10-6 

43'3 
80-3 

767 
92-3 

87 

44  '3 

72-0 

99'4 

12-8 
46-6 
71-6 
94-6 

12-8 

45-3 
71-1 
82-8 

11-7 

44'3 
74'5 
89-2 

10-7 
45-2 

717 
90-4 

12-6 

457 
75'3 
91-9 

32-0       o-o 
3«'4  ~°'3 

<2'4    -0-2 

32-2       o-o 
40"  -oo  3 

40-9       o-o 

41-7  +0-5 

43-8   —0-6 
43-8       o-o 
•fo'-ojs 

36-6       o-o 
36-6   —0-4 
37-0   -i-i 
35-6       o-o 
—  o"-oi3 

6'6       o-o 
6-7    —i-o 
5'3    -°7 

5'9   -1'2 
4-2       o-o 

—  O"'O29 
12-2          O'O 

18-8   -1-8 
19-8   -f-ro 
24-4       o-o 
4o"'i35 

20-4       o-o 
19-1    +0-8 
19-0  +0-6 
19-2       o-o 
—  o"-oi5 

47-4       o-o 
47-1    -o-i 

45-8  +0-9 

46-6       o-o 
—  o"-oi  i 

17-6      o-o 

17-5  4-0-7 

20"!     —  I"4 

19-0       o-o 
+  o"-oi8 

6-5       o'o 

57   +°'5 
4-6  4-1-4 
5-8       o-o 
—  o"-oo9 

22-5       o-o 

25-5  -1-7 

24-0  4-I-I 
25-8       o'o 

40"  -04  2 

10 
5 
3 

5 

6 
6 

2 

5 

2 

4 

2 

3 

i 

3 

5 

2 

3 

6 
3 
'3 

5 

i 

4 

2 

5 
6 

12 

2 

7 

5 
3 

2 

4 

6 

5 

2 

3 

4 
3 
3 

i 

Groombridge  2831 

I9h  2Om 

51°    o' 
Groombridge  2832 

I9h   20m 

46°  49' 

Groombridge  2833 
19''  19™ 
32'  26' 

Groombridge  2834 

ig'i   20™ 

45°  '6' 

Groombridge  2  83  5 
I9h  i8m 

2  5°  49' 
Piazzi  XIX.  131  . 

igh  20m 

39*  56' 
Groombridge  2  8  37 

I9h  20m 

43°  46' 
Groombridge  283? 

I9h  2Im 

46"  41' 

Groombridge  2839 

I9h  20™ 

35°    8' 

Groombr.283i 
Radcliffe 

11-6 

47'9 
8  1-6 

92-6 

11-7 

45'3 

73-0 

947 

i  ri 
46-2 
71-6 
84-3 

10-8 

477 
78-6 

93'2 

97 
487 
78-6 
88-6 

10-3 
447 
757 
76-6 
91-4 

12-6 
46-6 
75'3 
937 

11-7 
47-1 
74-2 
gro 

12-6 
45-6 
71-6 
95'5 

77 
•45'4 
95-2 

8                   S 

24-61       -oo 

•35  4-06 

•23       -oo 
•17       -oo 
—  os'oo54 

27-75       '0° 
27-92   —  -io 

28'II     —'22 

27-93       -oo 

+  0S'0022 

24-66        "oo 

25-17     --29 

25-04       -oo 
25-13       -oo 
4o"-oo64 

40-59       -oo 
40-88   —-03 
41-08   —'03 
41-15       -oo 
4o'-oo68 

55-19       -oo 

•22     +-05 

•24  4-10 

•36       -oo 

+  08'O022 

30-97       -oo 
•74  +-I2 

•72  +-04 

74  +-oz 
•72       -oo 
—  o8-oo3i 

51-62       -oo 
•58  4-02 

75   -'l6 
•58       -oo 
—  os-ooo5 

20-58   4-29 
•92   --07 
•83   4-01 
•83       -oo 
—  os-ooo4* 

36-10       -oo 
•  i  o       -oo 
•09  4-01 
•io       -oo 

08'OOOO 

42-34       -oo 

41-36  --II 

39-80       -oo 

—  Os'0290 

4 
4 

2 

3 

6 

5 

.': 

5 

2 

3 

4 
3 
3 

5 

6 
3 

2 

5 

7 
5 

i 

4 
4 
3 
3 

i 

4 
3 
3 

5 
3 

2 

5 

6 
54* 

1  1  -6 

45'4 
8  1  -6 
92-6 

117 
44-2 
73-0 
93'9 

i  PI 

45-6 
71-6 
84-3 

10-8 
46-2 
78-6 
92-4 

97 
46-6 
78-6 
88-6 

10-3 
46-9 

757 
76-6 
90-7 

12-6 

47  '4 
75'3 
937 

ii.  7 

46-4 
74-2 
91  -o 

12-6 

46-7 
71-6 
95-3 

7-6 
51-2 
94-8 

5-7       o':o 
7-0  40-1 
77  40-9 

9"!           O'O 
+  O"'O42 

31-6       o-o 

32-2  40-3 

357   -2'3 
33-9       o-o 

40"'028 

45-5       o-o 

42-9  41-2 

43-0       o'o 
42-5       o-o 
—  o"'04i 

6l"2          O'O 

6  1  '4  —  o'g 
60-4  —0-7 
59-4       o-o 

—  O"'022 

3-0       o-o 

3'3     -O'S 

2-5   40-2 

2'6          0-0 
—  O"'OOJ 

38-4       o-o 

37-4  40-8 

36-3  417 
36-5  41-5 

37'9,,    °'° 
—  o"-oo6 

38-5       o-o 
39-2   —o'6 
38-9   -0-3 
38-7       o-o 
4o"-co3 

377  4i'2 
41-2   —  0'8 
42-3   —  o"6 
42-4       o'o 
4o"-o46* 

43-5       o-o 

43-6     -0-2 

44-6  -1-3 
43-2       o'o 
—  o"-oo4 

64-9       o-o 
59-9  40-2 
55-2       o-o 
—  o"-i  1  1 

4 
3 

2 

3 

6 

4 

4 

1  1 

3 

2 

3 

4 

4 
3 
4 

6 

5 

2 

5 

/ 

4 

2 
2 

3 

4 
5 
3 
3 

i 

3 
3 
3 

5 
4 

2 

5 

10 
12 

66 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2822 
R'ldcliffe  

Lund  

Greenwich.... 

Groombr.2832 
Radcliffe 

Harvard  

Greenwich  — 

Groombr.2823 
Radcliffe  

Greenwich  — 

Groombr.2833 
Radcliffe 

Harvard 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.2834 
Radcliffe  

Greenwich  — 

Groornbr.2824 
Ra.lclifFe  

Harvard  

Bonn  

Greenwich  .... 

Groombr.2825 
Radcliffe  
Kasan  

Greenwich  ... 

Groombr.2835 
Rndcliffe  

I9h  13™ 
13°  37' 

Groombridge  2826 

,gh    jym 

32-  42' 

Groombridge  2827 
I9h  i8m 
32°  33' 

Groombridge  282? 

jgh   j^m 

47°  H' 

Groombridge  2829 
I9U  18™ 
37°  5°' 

Groombridge  2830 
igh  19™ 
43°  55' 

Helsingfors... 
Greenwich.... 

Groombr.2836 
Radcliffe 

Greenwich.... 

Groombr.2&26 
Radcliffe  

Helsingfors... 

Harvard  ... 

Greenwich  — 

Groombr.2827 
Eadcliffe  
Helsingfors.. 
Greenwich  .. 

Groombr.2828 
Radcliffe      .. 

Bonn  

Greenwich  — 

Groombr.2837 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.2838 
Radclile 

Bonn  

Greenwich... 

Groombr.2829 
Radcliffe  
Harvard  
Greenwich  .  .  . 

Groombr.283o 
Radcliffe  

Greenwich  .... 

Groombr.2839 
Radcliffe  

Harvard  .... 

Greenwich  

Groombr.2840 
Radoliffe 

Bonn  

,9U  ,7m 

16°  50' 

Greenwich  ... 

Greenwich 
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Sun's  Name, 
and  Approximate 
I!    A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

E|>ocli 
of 

01)S. 
I800. 

i?l 

5  S.'S 

CC-§ 

Residuals 
C—  O. 

No.  of  Observations. 

E|KK-h 

of 
Ubs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  1  ;.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

ii 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  11. 

Adopted 
P.M. 

Adopted 
P.  M. 

Pia/zi  XIX.  140... 

ig1'  2Im 

39°  58' 
58  Draconis  ir 

19''  2Om 

24°  29' 
Groombridpe  2843 

,gh  22m 
47°   53' 

Groombridge  2844 

I91'   22'" 

45°  '7' 

Groombridge  2845 
igh  22m 
45°  ,2' 

Groombridge  2846 
5°°  '5' 

Groombridge  2847 

I9h  22™ 

34°  5'' 

Groomnriilse  2848 
47°  S^ 

1'iazzi  XIX.  154... 
I9>'  23"" 
4°°    4 

Groombridge  2850 
I9h  23'" 
35°  W 

Groombr.284i 
Hadcliffe.... 

10-2 
44-9 

75"2 
76-6 
90-8 

6-9 

75'2 
94-3 

I2'8 

48-6 
90-9 
9  1  '6 

10-8 

45-9 
77-6 
100-5 

10-8 

44-7 
787 
89-4 

u-6 

45-6 
8ri 
87-6 

127 
46-3 
69-7 
747 
93'4 

12-8 
456 

74'1 
90^0 

10-6 

457 
76-6 
68-6 

117 

45'° 
71-6 
92-9 

8                   S 

39-80       -oo 
•68  4-  -05 

•70    —  'C2 

•69   —  -oi 
•65       -oo 

5-82       -oo 
6-07   —-03 

6-30  --07 

6-34       -oo 

31-68       -oo 
•69  4-03 
71   +  -07 
•78       -oo 
4-o'-ooi  3 

35-66       -oo 

"55   ~"°5 
•29  4-  -05 
•2  5       -oo 

39-93       -oo 

•89  --03 

•88   --ic 
76       -oo 

—  Og-OO22 

0-52       -oo 

70    --14 
'55     +-04 

•60       -oo 
4-o"-ooi  i 

33-58       -oo 
•67    —-II 
•50  4--o4 
•60  —'07 
•52       -oo 
—  o"-ooo8 

50-05       -oo 

50-05     —-02 

49-92   4--IO 
50-01       -oo 

5279  --27 

•48   4-  -07 
•58   —  -oi 
•57       -oo 
4-  o'  0007* 

39-57       -oo 
•76   --18 
•67   —08 
•60       -oo 
4-0*0004 

6 

5 
4 

2 

6 

ii 

t 

4 

2 

4 
3 
3 

6 
4 
4 
3 

6 
4 
3 
4 

5 
4 

2 

3 

3 
5  | 

2    1 
2 

5 

2 

4 

2 

3 

I 

3 

2 
I 

5 
3 

2 

8 

10  2 

47-1 

75-2 
76-6 

90-8 

7-0 

45'3 
75-2 
91  4 

12-8 

47'4 
90-9. 

91-6 

io-8 

45'2 

77-6 
100-5 

10-8 

44'9 
78-7 
89-4 

1  1  -6 

45-7 
81-7 
87-6 

127 

45  3 
69-7 

747 

12-8 
46-0 

74'' 

90-0 

10-6 
442 
76-6 
68-6 

117 
43-6 
716 
93-1 

29-8       o-o 
30-4  4  0-2 
30-4  40-8 
30-4  40-8 

31-5       o-o 

4-o"'O2I 

52'8          O'O 
51'8     —0-2 

52-1   -1-6 
50-0      0-0 

48-1    -1-4 

44-6  +0-9 

43'3   +07 
4  3  '9,,     o-o 

6-7       o-o 
9-9  -07 
12-3   —0-6 
13-5       o-o 

26'O"        O-O 
28-4    —2-0 
27-I     —0-2 

27-0       o-o 
4o"-oi3 

36-1       o-o 

35'4   +0-8 
35-8   40-5 
36-3       o-o 

47-9       o-o 

49-6  -0-7 
50-2  -0-5 

49-2   40-6 
50-4      o-o 

34'7       o-o 
35-6  -o-i 
374   -1-2 
36-6       o'o 

4o"-025 

51-4       oo 
50-0      o-o 
47-6   4.1-1 
49'  i       O'o 

6-6       o-o 
9-1    -1-9 
9-4  -1-8 

8-0       o'o 
4o"-oi7 

6 
5 
4 

2 

6 

15 
5 
4 

12 

2 

4 
3 
3 

6 

5 
4 
3 

6 

4 
3 
4 

3 

2 

3 

3 
3 

2 
2 
f 

2 

3 

2 

3 

i 
4 

2 

I 

5 
4 

2 

7 

Groombridge  2851 
I9h  24™ 
50°  17' 

Piazzi  XIX.  156... 
32°  u' 

Groombridge  2853 
50°  17' 

7  Cygni  i1 

Groombr.285i 
Radcliffe  

n-6 
46-3 
8ri 
87-6 

97 
45-3 
74-2 
91-6 

u-6 
46-2 
ll-l 

87-6 

86 

44'4 
717 
697 

117 
46-9 
73-6 
94'4 

10-8 
46-9 
79-6 
89-3 

117 

45-3 
727 
87-6 

107 
46-1 

81-3 
90-6 

6-8 

497 
96-6 

11-7 
46-6 
79-0 
876 

S                 S 

54-35       -oo 
"43   -'04 
•39  +'°4 
•44       -oo 

4O"'OOI2 

47-4*3       -oo 
•46  —  -06 
•48   —-II 

•35       -oo 
—  o'-ooio 

1  6-66       -oo 
•53   +'ii 
•57   +'05 
'62       -oo 

44-52       -oo 
•48   +  -oi 

•40  4-  -05 
•45       -oo 

—  O»-OOI2 

44-58       -oo 
•52  4-  -oi 
•48   4-  -03 
•49       -oo 

—  O"'OOI  I 

55-35       -oo 
•29  4--I2 

•55  --07 

•50       -oo 

9-83       -oo 
-90  —  -16 

•69  -  03 

•63       -oo 

—  08'OO26 

55-95       -oo 

56-01  4-03 

55-85   4'28 
56-15       -oo 

5576       -oo 
•86       -oo 
•97       -oo 

46-33       -oo 

•46     —  -12 

•44     --09 

•35       -oo 

6 

2 

3 

6 
5 

6 

2 

4 

2 

3 

6 
5 

2 

5 

4 
4 
4 
5 

3 
5 

2 

3 

3 

3 

3 

5 
4 
4 
3 

u 
1  1 

7 

5 
4 
3 
3 

1  1-6 

467 
8ri 
87-6 

97 
47-0 

91-4 

u-6 
467 
In 

87-6 

8-6 

44'9 
717 
697 

117 
47-0 
73-6 
94'3 

10-8 

45-4 
79-6 

11-7 
46-4 

727 
87-6 

107 

47'5 
81-4 
90-6 

10-9 

45'5 
96-6 

11-7 
467 
79-0 
87-6 

//                       // 

7'o       0*0 
7'5  -o-' 

O'l     4-I'S 

7-9      oo 
4-o"-oi2 

40-9      o-o 

38-7  4-17 

40-5   -0-4 
39-9       o-o 

—  O"'OI2 

25-0       o-o 

26-8     —0'3 
264    4-1-5 

28-2       o-o 
10-5       o-o 

117  -0-4 
13-1  -1-3 

11-8       o-o 

40"  -02  I 

49-4      o-o 

50-9  -I  -I 

50-2     —  O'2 

50-2      o-o 
4-o"-oio 

59-9      o-o 
58-8  40-1 
57-6  40-2 
57-5^    o-o 

369       o-o 

35-8  4-17 

37  7   +°'4 
38-4       o-o 

4-o""O2O 

22-3       o-o 
193   4-2-0 

18-9  4-1-5 

20-2          O'O 
—  O"'O26 

25-9       o-o 

22-5     —1-2 

ic'o       o'o 

-0"-I27 

49-4      o'o 
48-0  4-  ro 
48-8  -o-i 
48  6       -oo 
—  o"-oi  i 

5 

4 

2 

3 

6 
6 

6 

2 

3 

2 

3 

6 

5 

2 

6 

4 

5 
4 
5 

3 
5 

2 

3 

3 
5 

2 

3 

6 
4 
3 

96 
ii 

5 

5 

5 
3 
3 

Harvard  

Lund  

Bonn  

Greenwich  

Groombr.2852 
Radcliffe  

Greenwich.... 

Groombr.2842 
Radcliffe  
Christiania  
Greenwich  

Groombr.2843 
Radcliffe  .... 

Helsingfors  .  .  . 
Greenwich  

Groombr.2853 
Radcliffe  

Bonn 

Greenwich  
Groom  br.2  844 

TJrt  JrtHflU 

Greenwich.... 

Groombr.2854 
Radcliffe...  . 

Kaucline  
Bonn  

I9h  24m 
37°  54' 

Groombridge  2855 
35°  z6' 

Groombridge  2856 
44°  \' 

Groombridge  2857 
47°  '«' 

Groombridge  2858 
4°°  43' 

lo  Cygni  i2 

Greenwich.... 

Groombr.2845 
Radcliffe  

Harvard  
Greenwich  

Groombr.2855 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.2846 
Railcliffe 

Harvard  

Geenwich  

Groombr.2856 
Ratlcliffe  .. 

Lund 

Greenwich  .... 

Groombr.2847 
Radcliffe  

Bonn  

Greenwich  

Groombr.2857 
Radcliffe  

Helsinpfors  ... 
Harvard  

Bonn  

Greenwich  .... 

Groombr.2848 
Radcliffe  
Bonn  . 

Greenwich  .... 

Groombr.2858 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.2849 
Radcliffe 

Greenwich.... 

Groombr.2859 
Radcliffe  . 

38°  30' 

Groombridge  2860 
I9h  27m 
47°  '4' 

Bonn  

Greenwich  

Groom  br.  2  860 
Radcliffe  

Greenwich  .... 

Groombr.2850 
Radcliffe 

Harvard  ... 

Bonn  

Greenwich  

Greenwich.  ... 

1 

30 
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GROOMBKIDGE  CATALOGUE — DEDUCED  PROPER  MOMON.S.. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890x1. 

Authority. 

R.  A. 

N.  P. 

D. 

Slur's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authoiity. 

I!.  A. 

N.  1'. 

D. 

Epoch 
of 
Olis. 
1800. 

•s"*' 

OJ    o"'*"  ' 

« 

Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

p 

~s  c-~ 

Residuals 
C-O. 

Obaei  various. 

Kpo.-h 
of 
Obs. 
1  800. 

^^j 

V&  d 

-3-00 

S    V    & 

8  p.^2 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
•    of 
Obs. 
1800. 

III 
1ft' 

(6 

Residuals 
C-O. 

»• 

c 
o 

3 
c 

o 

0 

o 

D 

y, 

3 
3 

2 
2 

3 

5 
4 

3 

4 
4 

5 
4 
3 
3 

2 

4 
3 
3 

f 

I 

5 

1  1 
3 

2 

3 

6 
4 
3 
6 

6 

A<1  opted 
P.  M. 

Ado  |  'ted 
P.  M. 

& 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  2861 

j^h  2ym 

43°  54' 

Groombridge  2862 
I9h  28™ 

4'"  39' 
Groombridge  286; 

igh  Z8m 

40°      2' 

Groombridge  2864 

,gh  2ym 

34°  48' 

Groombridge  2865 
I9h  28™ 
39*  55' 

^Groombridge  2866 
I9h  28™ 

4''  47' 

Groombridge  2867 
igh  28™ 

41'  39' 
^Piazzi  XIX.  190... 

igh  28™ 
Groombridge  2869 

igh    29™ 

44°  I0/ 

Groombridge  2870 
igh  29m 
51°  28' 

Groombr.286i 
Radcliffe  

10-8 
go-o 

47'' 

847 
91-6 

Ii-6 

777 
80-9 
g2  o 

I2'6 

447 
73'3 
777 
94'9 

11-8 

44'7 
85-4 
76-6 
93'4 

12-6 
46-7 
76-5 
95-2 

12-6 
46-7 
78-1 
93-0 

127 
48-2 

70-2 
95-1 

127 
49'4 
79'3 
88-0 

97 
46-6 

8i-7 

s               a 
44-92        -oo 
44-91    --01 
45-01    —  '06 
44-87       -oo 
—  O8"ooo6 

0-64       "oo 
0-94    --19 
1-14    —-28 
0-88       -oo 
+  os-oo2g 

6-73       -oo 
•74       -oo 

75    +'°i 
•78   —  -02 
•76       'oo 
-4-  o"-ooo4 

50-14       -oo 
•44   --13 
•42   +'05 
.    '47   +'02 
•59       -oo 
+  o8  0055 

24-77       -oo 

•77  --06 
•58  +-05 

•59   +0-6 
•61       -oo 

—  OS-O02O 

32-59       -oo 

'33   +-'7 
•52    —  -io 
•38       -oo 

49-89       'oo 

5O'I  2           'DO 

50-42   --io 
50-42       -oo 
+  o"-oo66 

29-37       -oo 

73    -'« 
71    --io 

-72       -oo 

18-17      -0° 

18-15    --I4 
17-98   --io 

17-84       'oo 

46-63       -oo 

•57   +-Q7 
•54   +-n 

'65           '00 

6 

4 

2 

3 

5 
4 
3 
4 

3 
5 

2 

3 

4 

5 
5 
3 
4 
5 

5 
4 
4 

2 

3 

2 

3 

2 

4 

2 

3 
4 

5 

2 

4 

2 

4 

2 

3 
4 
3 

6 

5 
4 

3 

io-8 
45'i 

77'' 

gO'O 

IC'I 

467 
83-0 
gl'6 

1  1  -8 

45'5 
777 
82-1 
92-0 

12-6 
46-6 
73'3 

777 
94-6 

n-8 

477 
85-4 
76-6 
93'4 

I2'6 

47'9 
76-5 

95'4 

I2'6 

48-4 
78-1 
93-0 

12-7 

457 
70-2 
95-2 

12-7 
477 
79'3 
88-0 

97 
477 
817 

891 

;'        •' 
5'o       o'o 

6'i    —0-8 
4-2    -1-07 
4-8       o-o 
—  o"'oio 

4-2       o-o 

5-3  -07 

3'4   +i'5 
5-0       o-o 
+  o"-oio 

117       o-o 

10-7     +P2 

1  1  -5   +0-6 
13-0   —  0-8 

I2'2           O'O 

+  o"-oo6 
60-6       o'o 

54-5  +  I-I 
50-5+1-2 
50-5  +0-4 

48-3       o-o 
—  o"-i5o 

47-2       o-o 

45-9     -0-2 

43-2    +1-0 

44'°   +°'5 
43-9       o-o 

—  o"-O4i 

32-5       o-o 
32-3   -o-i 
32-8   -0-9 
317       o-o 

—  o'-OIO 

35-2       o-o 
23-9    —  0'6 
13-0   +0-4 
8-4       o-o 
-°"'333 

40-9       o'o 
42-4   -0-5 

437   -I'* 
43-1       o-o 

+  0"'027 

57  '4       o-o 
61-7   -0-4 
65-5    -0-7 
65-8       o'o 

40-3       0-0 
39'3    +°'z 

387          O'O 

38-5       o'o 

—  o"'O23 

6 
4 

2 

3 

6 

3 
4 

3 
6 

2 

3 
4 

5 
4 
3 
4 

5 

5 
5 
4 

2 

3 

2 

4 

2 

3 

2 

5 
4 
5 

2 

3 

2 

5 

2 

3 

4 
3 

6 
3 
4 
3 

Piazzi  XIX.  191... 
19''  29"' 

40°     3' 

Groombridge  2872 
i9h  29™ 
34°  58' 

Groombridge  2873 
19*"  29'" 
44°  n' 

Groombridge  2874 
I9h  30™ 
47°  52' 

Groombridge  2875 

igh  2gm 

31°  37' 
Groombridge  2876 

,gh  j0m 

4°°  58' 

GroomWi  Igo  2877 
47°  49' 

Groombridge  2878 
$'  17' 

Groombridge  2879 
19''  31™ 
46°  H' 

Groombridge  2880 
42°    4' 

Kadcliffe 

467 

777 
76-6 
92-7 

I2'6 

47-6 
71-6 
747 
95'3 

12-7 
47'z 

73'4 
88-0 

I2'8 

46-3 
74'2 
9°-3 

46-2 
79-0 
817 

9-8 

44'9 
76-5 
84-6 

I2'8 

43-5 
80-9 
86-4. 

107 
45'4 
74'5 
94-8 

107 
47'4 
74'5 
95-0 

10-6 
46-1 
76-1 
93'3 

s             a 
8-18       -oo 
7-87    --02 
7-63    -'07 

7'59   -<03 
7-41       -oo 

3-67       "oo 
4-12    —'io 

4-28     —'02 

4-29   --01 
4-48       -oo 

50-21       -oo 
•36   —  'io 

•21      +-IO 

•33       '°o 
+  o"-ooi6 

10-37   +''9 
10-93    --14 

11-12      —-14 
1  1  '08           'OO 

23-82       -oo 
2  1  -49   —  -i  8 

18-86       -co 

39-93       "oo 
•94   +-oi 

•84     +-12 

•97       -oo 
+  os-ooo5 

6-15       -oo 

•07    +  -06 
•15    --04 

'10          'DO 

15-21       -oo 

•27     --02 

•29   --01 
•31        'oo 

+  08'OOI2 
4.5-02     +'70 

•67       -oo 
•60  +-04 
•6  1        -oo 

—  08'0012* 

32-37       -oo 
•28   --01 

'34  --I5 
•14       -oo 

—  08'0028 

3 

4 

2 
2 
3 

5 
3 
3 
4 
4 

5 
4 
3 

! 

3 
3 

5 
5 

2 

5 

n 

4 

2 

3 

f 

A 

4 
6 

I 

I 

\ 

6 
4 

2 

3 

I  1-8 
45  6 

777 
76-6 
927 

12'6 

437 
71-6 

747 

12-7 
467 

73'4 
88-0 

12-8 
48-4 
74-2 
90-3 

9-7 
46-5 

79-0 
81-7 

9-8 
44-0 
76-5 
84-6 

12-8 
46-2 
80-9 
86-3 

107 

44'9 
74'5 
94'8 

107 
457 

74-5 
95-0 

10-6 

47'5 
76-1 

93'3 

II                          II 

71-4       o-o 
6  i-o    +o'i 
51-2    +0-1 
51-0  +0-7 
46  8       o'o 

-°"'3°3 
39-6       o-o 
34-3   +°-8 
296   +1-5 

3I'g     -I'2 

279       o  o 

56-5       oo 
56-4       o'o 

55-8  +0-5 

56-2       o'o 

507   -1-8 
48-4  +r. 
487  +1-5 
50-1       o-o 
-fo"'oi6* 

42-2       o-o 
56-5    -0-5 
69-1    —0-9 
69-2       o'o 

+  °"'375 

37-2       o-o 
37-2    -o'i 

37'4   -°'4 
37-0       o'o 
—  o"  003 

40-4       o-o 
397   +1-2 
41-4  -0-2 
41-3  ^    o-o 

+  O"'O  I  2 

45-8       o-o 
44-9  -f-o-8 

47-1  -1-5 

45'5w    °'° 

55-5       o'o 

545    +°'4 
54-3    +0-1 
54-1       o-o 
-o-"oi7 

25-3       oo 
27-2    +0-7 
29-8       o'o 
30  g       o-o 
-f  o"-o68 

Harvard  

Greenwich  

Groombr.2862 
Radcliffe  
Bonn  

Bonn  

Greenwich  

Groombr.2872 
Ridcliffe  .  . 

Greenwich  — 

Groombr.2863 
Radcliffe  

Helsingfors  ... 
Harvard  

Greenwich.... 

Gioombr.2873 
Itadcliffe 

Harvard  

Bonn  

Greenwich  .  .  . 

Groouibr.286^ 
Radcliffe  

Bonn  
Greenwich  .... 

Groombr.2874 
liadcliffe  

Helsingfors.. 
Haryard  
Greenwich.... 

Grooinbr.2865 
Radcliffe 

Bonn  

Green  \vich  — 

Groombr.2875 
Had  cliff-  

Harvard. 

Helsingfors... 
Greenwich  — 

Groombr.2876 

Radoliffe 

Bonn  . 

Greenwich  — 

Groouibr.2866 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.2877 
liadcliffe  
Bonn  

Greenwich  .... 

Groombr.2867 
Radcliffe 

Greenwich  

Groombr.2868 
Radcliffe  
Helsingfors  .  . 
Greenwich  .... 

Groombr.286g 
Radcliffe  

Greenwich.... 

Groombr.2878 
Radcliffe  .... 

Bonn  

Greenwich  

Groom1T.2879 
liadcliffe  
Bonn  

Greenwich  — 

Groombr.287o 
Radcliffe  

Greenwich.... 

Groombr.288o 
Radcliffe  . 

ISonn  

Greenwich  .... 

Greenwich  

• 
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Star's  Name, 
and  Approximate 
R.  A.  ;u,,i  \.  I'.  IV 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Naoga, 
and  Approximate 
R.  A.  and  N.  P.  1>. 
1890  1). 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
ISOO. 

+ 

•-^ 

^o- 

•5-0  b 

|ft 

91-O 

< 

Id 

¥ 

No.  of  Observations. 

Epoch 
of 
Oks. 
1800. 
+ 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

• 

Id 

ll 

a 

No.  of  Observations. 

fyoch 
of 
Obs. 
1800. 

+ 

4 
J& 

ITS 

i  '§• 

<n  T3 
•« 

Residuals 
C-0. 

No.  of  Observations. 

Ep»ch 
of 
Oh*. 
iSoo. 

+ 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

Residuals 
C-0. 

No.  of  Observation*. 

A<lotited 
P.  M. 

Adopted 
P.  M. 

Adobt-d 
P.  M. 

Adopted 
P.  M. 

Piaz/.i  XIX.  21  1... 
19''  31'" 
38°  59' 

Groombridge  2882 
19''  32m 

47°  59' 
Grooinbiidge  2883 

,gh  j2m 

47°  52' 

Groombridge  2884 
19''  32"' 

49°  '&' 

Groombridge  2885 
19''  31'" 
30°  50' 

Groomhridjje  2886 
19''  32'" 

49°  '4 
Groombridge  2887 

,nh  j2in 

49*  '6' 

Grooinbridj-  2888 
,gh  j2m 

38°  54' 

Groomliriil^e  2889 
19''  33m 
5'°  5'' 

Groombridge  2890 
19''  32™ 

49°  '9' 

Groom  br.  2881 
Radcliffe  . 

12-6 

46-0 
717 

81-3 

12-8 
47-2 
73-1 
947 

12-8 

477 
83-9 
93-2 

127 
50-6 
75-6 
91-4 

9-8 
46-5 
74-6 

95  '4 

1*7 

45-8 
75-0 
93-8 

12-7 
46-1 
71-2 
9'"3 

12-6 
49-2 

7'7 
95-6 

•  3-6 

47'4 
8  1-6 
92-3 

12-7 
50-1 

75-I 
93-8 

s             s 
28-81       -oo 

79   +'°7 
•93   --03 
•92       -oo 
+  o'-ooi6 

8-66       -oo 
74  --09 
•58  +-06 
•64       -oo 

—  O'-OO02 

14-38       -oo 
•27   +-06 

•26    +'O2 

•27       -oo 
—  o*-ooi4 

23.45       '0° 
•48   +-oi 

•58  --05 

•54       -oo 

+  O"'OOI2 

18-42       -oo 
•66  --16 

•77     --20 

•6  1       -oo 

-t-O"-OO22 

50-67       -oo 
•82   —09 
•76   +  -02 
•8  1        -oo 
+  o'-ooi  7 

55-64       -oo 

-6o     +"02 

•45   +-16 
•60       -oo 
—  o!"ooo5 

18-68       -oo 

•92     —-22 

•88   -.16 
73       -oo 
-(-  o'-ooo6 

4-84       -oo 
•67   +-to 
•68       -oo 
•65       -oo 

—  O»"O024 

58-34       -oo 

•16  +-13 
•11  +-14 

•23       -oo 
—  o'-ooi  4 

6 

5 

2 

3 

2 

5 

2 

3 

2 

3 
3 
4 

I 

3 

2 

4 

6 

5 
4 
5 

4 
4 
3 
3 

4 
4 
S 

5 

3 

2 

1 

6 

3 
3 
3 

3 

2 
2 
2 

12-6 

42-2 

717 

81-3 

I2'8 

45-1 

73'« 
947 

I2<8 

47'3 

83-9 
95-1 

127 

48-4 
756 
91-4 

9-8 
467 
71-9 
95-2 

127 

45  -o 
75-0 
93-8 

127 
45-8 
71-2 
91  3 

12-6 
44-1 

717 
95-6 

13-6 

47-8 
81-6 
92-3 

127 

507 

75'i 
93-8 

*                             M 

4ipo       o'o 
47-1+0-1 
52-8.  +07 
55-3       oo 
-|-o"-2o8 

13-4       o-o 
11-2   +1-3 
10-8   +0-9 
ii  '2       O-Q 

—  o"-O27 

41-1       o-o 

39-8     +1-2 
39-0    +2-0 

41-0      oo 
—  o"-ooi 

44-1       o-o 
42-0  +1-3 
42-6  +0-1 
42-4      o-o 

—  O"'O22 

41-1       o-o 

397   +<>•» 
39-9  +0-1 
39-6       o-o 
-o"-oi8 

7-1       o-o 

8-1    —0-7 
8-9  —  ro 

8'2          O'O 

+o"'oi4 

44-6       o-o 
46-4  -0-8 
46-2   +0-1 

46-9         O'O 

+  o"  029 

16-1       o'o 

'37   -0-3 
in   —  o'i 
9-0      o-o 
-o"'o86 

467       o-o 

45'"    -r-i'4 
46-4  —  o-i 
46-2       o'o 
—  o"'oo6 

2  I  '2          O'O 
2O'I     +  O-8 
2O'2     +0-4 
20'5          O'O 

—  o"-oo9 

6 

4 

2 

3 

2 
2 
2 
3 

2 

3 
3 
3 

i 

3 

2 

4 

6 

4 
4 
5 

4 
3 
3 
3 

4 

5 

2 

5 
3 

2 

5 
3 

6 
5 
3 
3 

3 

4 

2 

2 

Groombridge  2891 
,9h  33n, 

46°  1*' 

Groombridge  2892 
I9u33m 
5'°  39' 

Groombridge  2893 
I9h  33m 
45°  32' 

Bradley  2496  
I9h  32™ 
40°    o' 

i  ^  Cvcni              B 

GJrooinbr.2891 
Kudcliffe 

8-6 

47'9 
75'4 
89-2 

,3-6 
49-2 
80-7 
937 

107 
48-0 

74'* 
86-0 

1  1-6 

487 
76-7 
78-6 
96-0 

6-9 
46-9 
95-2 

1  1-6 

53'3 

757 
80-6 

94'4 

87 
48-2 
76-5 
937 

77 
47-2 
76-5 
95-6 

97 
47  '2 
78-1 
95-6 

9-8 
52-2 
93'4 

2-43       'oo 

'47   -'°3 
•51    —  -06 

•45       -oo 

-r-O"-OOO2 

26-38       -oo 

•32     +-°5 
•32     +-03 

•35       'oo 
—  o*'ooo4 

14-33       -oo 

13-93     +-02 

13-62   +-06 
13-55       -oo 

—  o"-oio4 

58-98       -oo 

59-I5     --12 
59-09     —'02 
59M7     -'09 

59'io       -oo 
+  o'-ooi  4 

29-61       'oo 
•60  —-04 
•51       -oo 
—  o'-ooi  i 

51-89       -oo 
52-00  —-06 
51-98   —  -02 
52-11    -'14 
51-98       -oo 

+  O'-OO  I  I 

53-14       -oo 

•43   -''4 
'34  +  '°6 
•46       'oo 
-f  o'-oo  3  8 

25-82       -oo 
29-91    +-03 
32-97   +-04 
35-01       -oo 
-f  o'-iO46 

36-15       'oo 

•14  +'°5 
•32   --io 
•23       -oo 
-f  o'-ooog 

19-88       -oo 
20-07   +'io 
20-46       -oo 
+os-oo69 

6 

4 
3 
3 

6 

2 
2 

3 

6 

3 

2 

3 

5 
4 

4 

2 

3 

17 

I 

4. 
5 

2 

3 
3 

S 

5 

2 

3 

6 
4 

r 

5 

6 

4 

2 

9 
i 

2 

5 

8<6 

44-6 

75'4 
89-2 

•  3-6 

50-0 
80-7 
937 

ro-7 

45-0 

74'* 
86-2 

11-6 
48-2 

767 
78-6 
96-0 

11-5 

45'' 
950 

1  1-6 

53'i 
757 
80-6 

94'9 

8'7 
48-5 
76-5 

937 

77 
50-8 
76-5 
93'5 

97 

437 
78-1 

947 

9-8 

49  '4 
92-5 

14-3       o-o 

*3'4  +>'5 
24-5  +0-9 
25-6      o-o 
+  o"-o  1  6 

12-7       o-o 
12-0  +0-5 
12-3  40-8 
13-1       o-o 
+o"-oo5 

46-2       o-o 
49-1    +0-8 
53-0  +0-3 
547       o-o 
+  o  -113 

30-5       o-o 
30-3   -0-7 
28-6       o-o 
29-0  —0-3 
28-3       o-o 

-0"-026 

79-3       o-o 

71-6  -0-3 

59-3       o-o 
—  0*^240 

49-3       o-o 
51-4  -1-6 
487   +1-5 
51-2   -09 
50-5       o-o 
+  o"-ois 

23-5       o-o 
19-2   -1-4 
13-6  +0-3 
11-7       o-o 
-o"'i39 

8-3       o-o 
84-0  +0-3 
130*0  -J-o"5 
159-5       o-o 

+  l"762 

38-5       o-o 
37-4  +0-9 
38-7  —0-6 
38-0      o-o 
—  o"-oo6 

3-7       o-o 
4-9  -o-i 
6'i       o-o 
-j-o"-029 

6 

3 
3 
3 

6 

3 

2 

3 

6 

3 

2 

4 

5 
4 

4 

2 

3 

94 

4 
3 

4 
5 

2 

3 
3 

5 
8 

2 

3 
9 

12 

8 

6 

3 

2 

8 

5 
4 
ii 

Harvard  

Bonn  

Greenwich  

Groombr.2882 
Radcliffe  

Greenwich  .... 

Groombr.2892 
Radcliffe  

Bonn  

Lund  

Greenwich  .... 

Grooiubr.2883 
Radcliffe  

Greenwich.... 

Groombr.2893 
Radcliffe  

Greenwich.  ... 

Groombr.2884 
Piadcliffe  

Greenwich.... 

Grootnbr.289^ 
Radcliffe 

Bonn  

Harvard  -  ... 

Greenwich  .... 

Groombr.2885 
Radcliffe  

Bonn  

Greenwich.  ... 

Groombr.2895 
Radcliffe  
Greenwich  

Groombr.2896 
Radcliffe  
Harvard  .. 

Helsingfur?'.... 
Greenwich  

Grooinbr.2886 
Raddiffe  

igh  jjtn 

40°     I' 
Cvcni  ..           ,.  R 

19''  33m 
40°    2' 

Piazni  XIX.  233... 
I9h  34«> 

4°°  58' 
6  1  Draconis...     o- 

Greenwich  

Groombr.2887 
Uadi.-liffe  
Bonn  

Bonn  

Greenwich  .... 

Groombr.2897 
Radcliffe  

Greenwich.  ... 

Groombr.2888 
I!ad(-liffe  

Greenwich  .... 

Groombr.2898 
Radcliffe  
Christiauia.... 
Greenwich  .... 

Groonibr.2899 
Radcliffe  
Helsingfors  ... 
Greenwich.... 

Groombr.29OO 
Radcliffe  
Greenwich  .. 

Harvard  

I9h  32™ 
20°  29' 

Groombridge  2899 

,gh  jjm 

26*  48' 

Groombridge  2900 
I9h  28m 
10°  37' 

Greenwich  

nnbr.2889 
Uadc-liffe  
Lund  

Oreenwicb  .  .. 

(in  ioiiibr.289: 
Kadcliffo  

Bonn  

Greenwich.... 

• 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

I). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  !'. 

L>. 

Epoch 
of 
Obs. 
1800. 

_^ 

O      ; 

V.  W    O 

ill 

S  c.^2 

^  o 

3 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

o 

C  ^     Q\ 

—  •S'S 

1  °~d 
§2  . 

m 
rt      • 
PO 

]<& 

No.  of  OK«erv,'ition$. 

Epoch 
of 
Obs. 
1800. 

5 

3S 

Jo 
M 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

hi 

'Xi 

fe 

•r, 

J- 

No.  of  Observations. 

Adopted 
V.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adi.pt,  .,! 

P.  M. 

Groombridge  2901 
'9h  35m 
5'°  36' 

Groombridge  2902 

,9h  35m 
46°  24 

Groombridge  2903 
I9h  3S» 

51      21 

Groombridge  2904 
I9h  35m 
39°    °' 

i  A  Cvcni  . 

Groombr.290i 
Radcliffe  

•  3-6 
46-2 

80-7 
94-1 

10-7 
46-2 
73-0 
94'7 

•  3-6 
+7-6 
81-5 
947 

n-8 

44-9 

71-7 

93'3 

10-6 

457 
71-6 
85-8 

ii  8 

757 
94'3 

8-6 
46-5 
777 
94-8 

I2'2 

45-6 
81-6 
92-9 

I2'6 

44'7 
74-6 
92-0 

13-6 

45'4 
807 

90-9 

s             s 
48-93        -oo 

48-95     +-02 

48-99   +-oi 
49-01       -oo 

+  O"  OO  I  O 

40-25       -oo 

•17     +-02 
•12     +'O2 
•10          '00 
-Os'00l8 

5775       -oo 
•66  +-08 
•62   +-io 
•72       -oo 
—  o8  -0004 

19-37       -oo 

•59  --15 

•63   -'3 

•56       -oo 

+  O8'OO23 

51-58       -oo 

•67   —-05 

71  --07 

•66       -oo 

+  OS'OOI  I 

10-28       -oo 

'35     -'02 

•47  --09 

•4  1        -oo 
+  os-ooi6 

I2'2I           'CO 
'63     —'12 

•70  +-03 

•86       -oo 

30-58       -oo 

•65  --05 
•67  --05 

•62       -oo 
25-89       -oo 

26-28  --II 
26-47  --03 

26-59       'oo 
+  o"-oo88 

53-08       -oo 

52-93  +-09 
52-86  +-I1 

52*95       'oo 

4 
4 

2 

3j 

I 
4 

2 

3 

3 

4 

2 

3 

5 
3 

2 

3 

6 
6 

2 

3 

3 
4 

5 
3 

6 
6 

2 

5 

8 
4 

2 

3 

6 
4 

2 

3 

5 
5 

2 

3 

•3-6 

487 
80-7 
94-2 

10-7 

45'9 
73'0 
947 

.3-6 
47-2 
81-5 

947 

11-8 
46-7 
717 
93'3 

10  6 
46-5 
71-6 
85-8 

1  1  -8 
45-3 
757 
94-3 

8-6 
44'7 

777 
95-1 

I2'2 

46-8 

81-6 
92-9 

12-6  ' 

H'6 
92-0 

,3-6 
45-6 
80-7  ' 
90-9 

35-9       o-o 
35-6   +0-3 
35-0  +1-0 
36-1       o-o 
+  o"-oo3 

47-1       o-o 

46-1  +0-9 
47-2  -0-3 

46-9       o-o 

—  0"'OO2 

287       o  o 
25-6  +1-5 
247   +0-8 
24-9       o-o 
-o"-o47 

58-3       o-o 
57-2   +0-4 
56-7   +0-4 
56-6       o-o 

—  0"'O2I 

I  I  '2          O-O 

9'2     +1-3 
9-3     407 

9-7  ^    0-0 

—  0"'02O 

55-5       o-o 
54-6  +0-6 

4 
4 

2 

4 

i 
4 

2 

3 
3 

2 
2 

3 

5 
4 

2 

3 

6 

5 

2 

3 

3 
3 

5 
3 

6 

5 

2 

4 

8 
5 

2 

3 

6 

4 

2 

3 

5 

3 

2 

3 

Groombridge  291  1 
49°  36' 

Groombridge  2912 
19"  38™ 

50°    o' 

Groombridge  291  3 
49°  57' 

Groombridge  2914 
50°  14' 

Groombridge  2915 
5°°  '5' 

Groombridge  2916 
I9h  38m 
39'  52' 

Groombridge  2917 
1  8"  38' 

Groombridge  2918 
I9h  38m 

5°°    7' 

Groombridge  2919 
I9h  39m 
49°  32' 

Groombridge  2920 
I9h  3gm 

5'°  35' 

Groombr.29i  i 
Radcliffe  
Bonn  

127 
45-6 

75-6 
937 

'37 

479 
76-6 
80-7 
937 

'37 
50-3 
75-6 
80-1 

947 

'37 
46'3 
80-7 

9i-9 

'37 
45-7 
807 
91-6 

107 
48-9 

717 
78-0 

94'2 

97 
94'5 

137 

49-2 
807 
94-8 

127 
47-8 

75'5 
94'7 

10-8 
46-6 
8  1  -6 
94-6 

s            s 
54-98       -oo 

55-44  --35 

55-I7     +-02 

55-25       -oo 
12-32       -oo 

12-00    +-15 
H'97     +-04 
II-95     +-04 

1  1-92       'oo 

27-38     --20 
26-99     +'I° 
27-2I     —-19 
26-95     +'07 

2  6  '9  8       -oo 

—  O"'OO25* 

47-50       -oo 

'37     +'01 

•28  --03 

•20          'CO 

49-85       -oo 

71  --03 

'67     +-02 

'67       -oo 

—  08-O023 

16-50       -oo 

•31  +-II 

•40   —  -02 
•28   +-08 
•33       -oo 

—  O8'OO2O 

32-82       -oo 

32-32  --25 

31-13       -oo 

60-15   ~'3' 
59-58    +-18 
59-51    +-18 
59-66       -oo 

—  O8-0022* 

11-93       -oo 

12-13     —'12 
12'lg     —'12 
I  2-1  I           '00 

+  O8'OO22 

1  8  '44       'oo 

•58  --14 

•55   -'" 
•44       -oo 

0S'OOOO 

3 
3 
3 
3 

5 
4 
4 

2 

9 

2 

3 

2 

2 

3 

4 
5 

2 

3 

i 

: 

i 

4 

2 

3 
3 

6 
4 
4 

2 
2 
2 

3 

5 
5 

2 

3 
6 

2 
2 

3 

44'3 

77-1 
937 

'37 
457 

77-1 
80-7 

93'5 

'37 
50-0 
75-6 
80-1 
94-7 

'37 
46-4 
80-7 
91-9 

'37 
46-7 
80  7 
91-6 

107 
46-4 
71-7 
78-0 
94-2 

97 
47'9 

'37 
50-2 
807 
94-8 

12-7 
46-5 

75-5 
94-7 

10-8 

447 
8  1  -6 

94'4 

54-9       o'o 
567   -ri 
56-5    -o-i 
56-8       o-o 

22'6          O'O 
22'l           O'O 
22'2     —0'7 

20-8  +0-7 

2  I  '2          O'O 
—  O"'O  I  8 

JO'S     -''5 

47-5    +0-8 
47-9       o-o 
47-6   +0-3 
47-6       o-o 
—  o"-oi7* 

4-5       o-o 

37   +°'3 
2-4  +1-0 

3'2          O'O 

—  o"-oi7 

39-8   —1-6 
38-1   +1-3 

40-4    +  O"2 

41-0       co 

45-7       o-o 
46-7   —o'6 
46-9   -0-5 

47'3   -0-7 
46-8       o-o 

14-6          O'O 

18-4   -0-9 
20-8       o-o 
+  o"'075 

3-1    +17 
6-4   -0-9 

57   +0-6 
6-6       o'o 

2  I  '8          O'O 

22-6   —  0-3 

22'2     +0'6 

23-1       o-o 
+  o"'oi6 

25-1       oo 
23-6  +1-4 

25-0     —  O-2 

24-8       o-o 

3 

3 

3 
3 

5 
3 
4 

2 

8 

2 

3 

2 

2 
3 

4 
3 

2 

3 

3 
4 

2 

4 

4 

2 

3 

3 

6 

5 

7 

2 
2 
2 

3 

5 

2 

3 

6 
3 

2 

4 

Lund  

Greenwich  

Groombr.29O2 
Radcliffe  

Greenwich  

Groombr.2912 
Radcliffe  .... 

Bonn  

Greenwich.... 

Groombr.29O3 
Radcliffe  

Lund  

Greenwich  
Groombr.2913 

Lund  

Bonn  
Lund  

Greenwich.... 
Radcliffe  

Greenwich  
Radcliffe  

Greenwich  .... 

Groombr.2905 
Radcliffe  

Greenwich  .... 

Groombr.zgi  5 
Radcliffe 

47°  26' 

t 

Groombridge  2906 
I9h  36™ 
39°    8' 

Groombridge  2907 
35*  '7' 

Groombridge  2908 
I9h  37™ 

5'°  47' 

Groombridge  2909 
'9h  37m 
44°  44' 

Groombridge  29  10 
19''  37°> 
50°  14' 

Bonn  
Greenwich  

Radcliffe  

Lund  .  .  . 

Greenwich  
Groombr.29i6 

Radrliffp 

Harvard  

Greenwich.... 
Radcliffe  

55Z       °  5 
54-5       o-o 

—  O"'OI2 

16-1       o'o 

Bonn  

Greenwich  

Groombr.29i7 
Radcliffe 

Harvard  

3-6  +07 

1-2          O'O 

58-0       o-o 
57'6  +0-3 
57-2   +07 
57-9       o-o 
—  o"-co  i 

15-6       o-o 

I2'9    —  O'2 

9-3   +0-5 

8'2          O'O 

-o"'o93 

11-9       o-o 
11-6  +0-1 
io'6   +o'9 
11-5       o-o 

Greenwich.... 

Groombr.29o8 
Radcliffe  

Green  vvicli  .... 

Groombr.zgiS 
Radcliffe  

Lund  

Greenwich.... 

Groombr.2909 
Radcliffe  .  . 

Greenwich  ,...| 

"PirlflifFn 

Bonn  

Greenwich  .... 

Groombr.29io 
Radcliffe.... 

Greenwich  
Groombr.292O 

Lund  

Greenwich.... 

Greenwich  
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Star's  Name, 
nnd  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R  A. 

N.  P 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

If 

Residuals 
Ci—  0. 

No.  of  Observations. 

Epmh 
of 
Obs 
1800. 

Seconds  of 
Adopted 
N.  P.O.  1890-0. 

Id 

No.  of  Observations. 

Spoch 
of 

1800. 

If" 

Residuals 
0-0. 

No.  of  Observations. 

Epoch 
of 

01.8. 

1800. 

•z. 

Residuals 
C-O. 

No.  of  Ol«ervations. 

Adopted 
P.M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridgn  2921 
19''  39'" 
5°°  '5' 

i6Cvm  c 

Groombr.292i 
Radcliffe  

,3-6 
46-6 
807 
92-5 

9'5 
48'! 

83-4 
93'3 

127 
49-0 

7''5 
94-0 

9'5 
467 

83-1 
93'3 

"7 
46-5 

75'5 
92-0 

13-8 

80-  1 
90-6 

13-8 

46-8 
807 
93-6 

I2'6 

46-2 
75'1 
94-3 

1  1  -8 
48-8 
83-4 
94-0 

97 
487 

94'9 

8                   8 

17-58       -oo 

50  +-03 
•53  --05 

•47       -oo 
—  o"'ooi4 

54-69       'oo 
54-21    -MO 

53-63     -02 

53-46       -oo 

6-41       -oo 
•66  -  n 

•59  +'°3 
70       -oo 

57-49       -oo 

56-99  --04 
56-50  --07 

56-29       -oo 
472       -oo 

•SO     —'02 

•82   +-oi 
•85       -oo 
+  o'-ooi6 

13-96  -'23 

•44  +-i6 
'33   +'i6 
•4^5       -00 

3-39       -oo 

3°5   +''5 
2-93   +-07 
2  -9  3       -oo 

5-55       -oo 
5-41   —  -06 

4-98     +'2  I 

5-08       -oo 
—  0^0058 

31-27  +-19 

•61    --16 

•49  -'°5 
•44       -oo 

27-33       'oo 
•41    +'15 
•84       -oo 
-f  o"'0o6o 

6 

5 

2 

7 

1  1 

5 
4 

3 

5 
3 

2 

3 

5 
7 
3 

6 

4 

2 

3 

2 

3 

2 

3 

2 

4 

2 

4 

: 

2 

3 

3 

4 
7 
4 

6 

2 

5 

,3-6 
487 
807 
92-5 

42'6 
82'6 
93'3 

127 

477 
71-5 
94-0 

98 

439 
82-6 

93-3 

117 
46-3 

75'5 
92-0 

13-8 
45'0 

8o-i 
90-6 

48  o 
807 
93-6 

I2'6 

4f7 
75-1 

94'3 

ii'8 
467 

94-0 

97 
48-6 
94-8 

55-4      o'-'o 
547    +0-4 
54'4  +C'4 
547  a    °  o 

3  5  '6       o'o 
40-8  -0-4 

46-4    —0'2 

47'6       oo 

58-8       o-o 
58-6  -0-6 
58-6   -ri 
56-9       oo 

i  -4       o-o 

7'3   -o'S 
11-5  +1-3 

14-7^    o-o 

27-6       o-o 
26-6  +o'j 
27-0  -0-4 
26-4      o-o 
—  o"'oi5 

35-4      0-0 
37-3   -07 

38-0         O'O 

38-4      o-o 

457   -I'o 
44'2   +0-3 

44'5  +0-8 
45-4       o-o 
+  o"-oog* 

53-4       o-o 

53'6     +0'2 

54-0  +0-1 
54-3       0-0 
+  o"-on 

7-2       o-o 
6-0  +1-0 

7-3  -07 

6-7       o-o 
—  o"-oo6 

23  6       o-o 
23-5   -0-4 

22-4         O'O 

—  o"-oi4 

6 

4 

7 

1  1 
4 
4 
3 

5 
4 

2 

3 

9 

4 
7 
3 

6 
3 

2 

3 

2 

3 

2 

3 

2 

3 

2 

4 

5 
5 

2 

3 

3 
4 
7 
4 

6 

5 
5 

Groombridge  29  3  1 
37°  39' 

Groombr.293i 
Radcliffe  

ii'8 
46-4 
81-2 
94-1 

7-0 
45-0 
94-2' 

12-6 

47-2 

75'2 
go'6 

11-8 
46-0 
80-1 
91-9 

8-6 
45'5 
73'9 
95'3 

1  17 
470 
70-1 
93-1 

127 
467 

777 
907 

io'6 
48-1 
80-  1 

127 

45'4 

77-2 

93'° 

8                    S 

278       -oo 

3-23      —-23 
3'2I     +'02 

3-30       'oo 

31-83       -oo 
31-93   +-08 
32-25       -oo 

+  o»'0048 

3-28       'oo 
•53   -'25 

•26     +'02 

•28       -oo 

O"'OOOO 

7-15       -oo 

•21     —'II 

'07     —'02 

•06      -oo 

—  O"'OOI  I 

4-41       'oo 

5-31     --20 

575    --io 
6*05       'oo 

2470       'oo 
•84  --08 
•81    —  -oi 
•83       -oo 
+  o"ooi6 

50-09       -oo 
•18   --05 
•25    —-08 
•19       'oo 
+  o"'ooi3 

9-66   —-24 
•20   4-  -06 
•05   +  'o6 
•06       'oo 

9-27       -oo 

9-46  +-15 

10-03   —  '°9 

lO'IO          'OO 

4 
5 
2 

3 

1  1 

5 

5 
4 

2 
2 

] 

2 

3 

6 

4 
3 
4 

0 

3 
3 

4 

2 

3 
3 

4 

2 

3i 

4 
3 

2 

3 

II-8 
45-0 

Sri 

94-  1 

7'' 
43-0 
94-2 

12-6 
46-0 
75-2 
91-0 

n-8 
46-4 
80-  1 
91-9 

8-6 
45'3 
73'9 
95'3 

117 

45'5 
70-1 

93'i 

12-7 
467 

777 
907 

10-6 

49'9 
8o'i 
92-4 

127 
44-0 

77-2 

l8'2          O'O 

i8-o  —0-4 
16-2  +0-8 
i6'8       o-o 
—  o"'oi7 

18-1       oo 
i6'o  —07 
H'6w    °'0 

47-5       o-o 
467  -fo'6 
46-9  +0-1 

46-9          O'O 

—  o'  '008 

47-8       o'o 
46-2   +17 
47-1    +0-8 

47  '9       °'° 

+  O"'OOI 

40-4       o'o 
40-8   +1-4 

44'5   -°7 
45-0       o-o 

25-0       o'o 

23-5  +0-9 

23-6  +  0-4 

237       o'o 
—  o"-oi6 

18-0       o.o 

I7'2     +1-2 

16-4  +2-4 
19-0       o'o 

187   -4-0 
15-1    +i'o 

I7'O    +O'2 

I7'6       o'o 

19-9       o-o 
19-2   -fo'8 

212     —  I'l 

20'2          O'O 

4-0"-  004 

4 
4 
2 

3 
'3 

20 

5 
5 

2 

3 

9 

5 

2 

3 

6 
5 
3 
4 

5 
5 
3 
3 

4 
3 
3 
3 

i 
4 

2 

4 

4 
4 

2 

3 

Harvard  

Greenwich.... 

Groombr.2922 
liadcliffe  
Harvard  

Greenwich.... 

Groombr.2932 
Radcliffe  

19'-  38'" 
39°  43' 

Groombridge  2923 
19''  38m 
30°  24' 

Bradley  2513  
I9h  38"' 
39°  44 

Groombridge  2925 
19''  40™ 
48°  29' 

Groombridge  2926 
igh  40™ 
50°  18' 

Gruombridge  2927 
I9h  41™ 
50°  io' 

Groombridge  2928 
I9h  4im 
49°  32' 

Groombridge  2929 
37°  42' 

Groombridge  2930 
19''  37™ 
'5°  S2' 

45°    8' 

Groombridge  2933 
49°  42' 

Groombridge  2934 
I9h  42™ 
50°  22' 

Grorimbridge  2935 
i9h  41™ 
32'  14 

Piazzi  XIX.  284... 
33*  13' 

Groombridge  2937 
igh  42™ 

45*  42' 

Groombridge  2938 

'9h  43m 
50°  22' 

Groombridge  2939 
I9h  43m 

45°  55' 

Greenwich  

Groombr.2933 
Radcliffe  
Bonn  •  . 

Greenwich  

Grootnbr.2923 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2924 
Radcliffe  

Greenwich  .... 

Groombr.2934 
Radcliffe  ... 

Harvard  

Greenwich  ... 

Groombr.2g25 
Radcliffe  

Lund  

Greenwich  .... 

Grootnbr.2935 
Radcliff'e  

Bonn  

Greenwich  .... 

Groombr.2926 
Radcliffe  

Helsingfors  ... 
Greenwich  .... 

Groombr.2936 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Groombr.2937 
Radcliffe  

Lund  

Greenwich  .... 

Groombr.2927 
Radcliffe  

Lund  

Greenwich  

Groombr.2928 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.2938 
Radcliffo  

Bonn  

Greenwich.... 
Groumbr.2929 

Lund  

xadcline  

Greenwich  

Groombr.2939 
Kadcliffe 

Greenwich  

Groombr.293o 
K-idcliffe  

Greenwich  

Greenwich.... 

Grooml.ridge  2940.  -This  N".  is  Kit  Hank.     Sn-  Catalogue. 

• 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PKOPEK  MOTIONS. 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Groombridge  294.1 


19"  44" 


42 


21 


Authority. 


Epoch 
of 

Obs. 
1 800. 


Groombr.294i  I  10-8 

Radcliffe !  43-8 

Bonn...; 747 

Greenwich  — '•  86'g 


Groombridge  2942  Groombr.2942    10-7 

I9h44m  j  Radcliffe 45'2 

50°  21'  Lund :  807 

Greenwich....    93-8 


Bradley  2529.... 
19"  45m 
5'°  33' 


Groombridge 
I9h  45m 
45°  53' 


Groombr.2943  9-8 

Eadcliffe 46-8 

Lund 81-5 

Greenwich....  85-5 


Groombr.2944    12 


.      VIA  Will  tjl.  •*•  * 

|  Radcliffe..' 

't  Bonn 

Greenwich  . 


Groombridge  2 94 5  Groombr.2g45 

j  Eadcliffe 

Helsingfors . . . 
Greenwich .... 


'9h45" 
33°  'o' 


Groombridge  2946 
i9h  45™ 
33°  21' 


Groombridge  2947 
20°  46' 

Grooui  bridge  2948 
20°  55' 


igCygni 


19''  46° 
33' 


Groombrirlge  2950 
I9h  46™ 
49°  4°' 


47-2 

737 
92-2 


11-7 

45'3 
69-8 

95'5 


Groombr.2946 

Radcliffe 

Helsingfors . . . 
Greenwich 


Groombr.2947 

Eadcliffe 

Christiania.... 
Greenwich 


Groombr.2948 

Eadcliffe 

Christiania 

Greenwich .... 


Groombr.2949 

Eadcliffe 

Lund 

Greenwich . . 


Groombr.2950 

Radcliffe 

Bonn  

Greenwich .... 


Jo 

•§.«  i'io 


Adopted 
P.  M. 


14-22  -oo 

•18  --03 

•17  --07 

•08  -oo 

—  os-ooi8 

54-47  -oo 

'53  +'04 

•58  +-I2 

•78  -oo 

4 


N.  P.  I). 


Epoch1 -3-3- 

of  !  §  |» 
Obs.  o  «j  p,' 
1800.  |  _^ 


Jo 


33-93  -oo 

•96  —  -O2 

•92  +-03 

•95  -oo 


30-34       'oo 

•54  --14 

•50   —-06 

•46       -oo 

+  os  0,015 


11-73 

78 

74 
•65 

—  OS'OOIO 


--07 

--06 
-oo 


1 1'8  ;i  3-02      -oo 


46-6 
70-2 
91-1 

12-8 

48-4 

75'6 
94'9 


12-8 
49-0 

73'4 
78-6 


9-8 

477 
83'9 
957 


8-6 

46-7 
77-2 
92-7 


+-03 


-oo 


•05 
•01 
•14 


31-66  +  1-22 
32-94  -oo 
32-94+  -05 
33-02  -oo 


28  33  -oo 

28-72  —'02 

28-77  +-17 

29-01  -oo 


40-16  -oo 

•12  +-03 

•II  +'02 

•13  -oo 


5078       "oo 
•82   +-oi 

•89  --03 

•87        -oo 

r-O8  OOI  I 


Adopted 
P.  M. 


49-0 
507 
507 
53-8 


+  2-6 


O'O 

+  0--045* 

36-2  O'O 

34-0   +I-21 

33'3    +0-9 
33-8       o'o' 

-0"-029    j 


o-o 

+0-7; 


10-8 

47-6 

747 
86-6 


10-7 
46-2 
80  7 
929 


9-8 

47-2 
81-5 

85-5 


127 
447 
737 
907 


11-7 

45'4 
69-8 

95'4 


1 1-8  33-4  o-o 
45-5  36-0  +  o  ? 
70-4  39-3  -01 
gri  41-2  o-o 


58-4 

58-5 

58-0 

6o'o  o-o[ 

+  0"'O2I 

48-1  o-o 

49-3  -0-3 

50-5  —  0-6 

50-4  0-0 


2-9 


O'O 

+o-6| 


25  1  -07 

25-3       o-o 


12-8  45-3 
48-3 '45'2 

75'2  47'3 
94-6  44-1 


o-o 
-0-4 
-2-9 

O'O 


12-8 
49-1 

73'4 
78-6 


3  '6  o-o 

5'5  -°'5 

6-5  —0-6 

6-2  o-o 


9-8  45-5  o-o 
45740-5  +1-3 
83-9  37'9  °'° 

957  367       o'° 
-o"-io3 


8-6 


467 


43'°  47' 

77-2  '••> 
92-8 


o-o 
+  0-3 

48-6  -0-4 
48-6 


o-o 


Star's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

1890-0. 


Groombridge  2951 
5°'  45' 

Groom  bridge  2952 
20°  55' 

Groombridge  2953 


46" 


30 


Groombridge  2954 
I9u47m 

45°  57' 


K.  A. 


Authority. 


Groombr.295i 

EadcliflFe 

Lund 

Greenwich 


Groombr.2952 

Eadcliffe 

Christiania 

Greenwich . . . 


Groombr.2953 

Eadcliffe 

Helsingfors ... 
Greenwich  .. 


Groonibr.2954 

Eadcliffe 

Bonn 

Greenwich  .. 


Groombridge  2955^  Groombr.2955 
Eadcliffe  ...... 


I9h  47" 
50°  44' 


Groombridge  2956 
48°  56' 

Groombridge  2957 
42°  54' 

20  Cygni d 

37°  '7' 


Groombridge  2959 

KJb  48"" 

5i°  27' 


Groombridge  2960 
I9h  48m 
51-36' 


Lund 
Greenwich  . 


Groombr.2956 

Eadcliffe 

Bonn 

Greenwich.... 


Groombr.2957 

Radcliffe 

Bonn 

Greenwich 


Groombr.  2958 

Radcliffe 

Harvard 

Greenwich .... 


Groombr.  29  59 

Radcliffe 

Lund 

Greenwich  — 


Groombr.  2  960 

Radcliffe 

Lund 

Greenwich  ... 


of 

01  is. 
1 800. 


13-6 
501 

937 
89-8 


Jo 

So 

— 


Adopted 
P.  M. 


s 

15-04 

•02 

•09 


•oo 

•04 
•06 

•oo 


+  og  0007 


12-8  27-55 


•62 

•56 

"83 


•oo 

•oo 

+  •08 

•oo 


47-3 

73'4 
93"! 


127 
46-7 
71-5 

94-0 


127 

477 
757 
94-8 


13-644-92       -oo 


1770 
•81 
•83 
'97 


477145-01 


--06 


80-4 
89-8 


117 

48-7 
76-5 


n-8 

44'9 

757 
89-0 


77 
46-2 

717 
857 


12-6 

47-0 
81-6 
91-8 


12-6 
47-0 
81-3 

947 


44-99     -'02 

44-98       -oo 
fo'-oooS 


5229       -oo 

•23     —'02 

•23  --08 

•12  '00 

—  Og'OO22 

47'6o  'oo 
•82  —-17 
79  --09 

71  -oo 
+  o"-ooi4 

58-88  -oo 

72  +-io 

73  +-02 

72  -oo 

—  O8'OO20 


•oo  6 

+  •05  5 

+  -20J  3 

•oo  5 


N.  P.  I). 


P 

!"o,~  S. . 


+ 


Adopted 
P.  M. 


27-08  -co 

•oo  +-05 

•21  — 'l8 

•02  'oo      3 


7-07  -oo  3 

•22  --I4  3 

•29  --20  3 

•10  -oo  3 


2'oo  'oo  5 

•29  --18  3 

•35  -'IS  * 

•27  -oo  3 


13-6 
48-4 

937 
90-6 


12-8 

477 


5-4  o-o 

7-3  -0-9 

77  -o-i 

7-5  o-o 

+  0"'027 

52-2  o-o 

53-2  -0-2 


73'4  54'2   -° 
93-2  54-1       o-o 


127  357  o-o 
46-2  29-7  +1-3 
71-5 '27-5  +0-2 
937 '247  o-o 
-o"-i36 


4     127  i6'6  o-o 

3     467-17-4  +0-4 

2     757  19-6  —0-8 

94'8  ig'5  O-Q 


13  6  48-7  o-o 

497  46-8  +  0-8 

80-4  46-0  +0-5 

89-8  46-2  o-o 


117  o-o  o-o 

44-3  i  6  -0-9 

76-5  3-2  -17 

93-8  1-9  oo 


11-8 

47-0 

757 
89-1 


77 
43'' 

717 

;85'4 

12-6 
46-2 

8 1 -6 '44-8 
90-2  45-9 


2O'O          O'O 
20"!     — 
19-5     +0-2 

1-9-6       o'o 

—  o"'oo5 

2TI  O'O 

23-7  +0-2 

27-0  -07 

7-5  O'O 

-4.  o"'o82 


43-0 
44-8 


O'O 

-0-5 

+0-7 
o-o 


12-6147-8   —i-6 
48-0 '46'0    +1-0 


81-3 

947 


47-5   +0-1 
47-9       o-o 

"•02  1< 


i;i:"OMBi!ii>i!K  CATALOGUE— DEDUCED  I'KOPKI:  MOTIONS. 


Star's  Name, 
and  Approxiumti' 
R.  A.  and  N'.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approxiiu  itr 
R.  A.  mid  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 

Oi.s. 

1800. 

j£j 

^  -d   Q 

?*$• 

i'    -   "~ 

3 

Jo 

No.  of  ObnervatioiM. 

'of 

i8op. 
+ 

*     1 

o-n  & 

a   »00 

!<f 

No.  of  Observations. 

Kpocli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

'of 
Ob». 
1800. 

*4 

lid 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  ii. 

POIM. 

Adopted 
P.  M. 

Groombriilgo  296  1 
I9h  49™ 

5'°  3'' 

Groombridge  2962 
19''  48'" 
42°  21' 

Groombridge  2963 
19''  49™ 
42°  10' 

Groombridge  2964 
19''  49™ 
48°  55' 

Gioombiidge  2965 
I9h  48™ 
27*  43' 

Groombridge  2966 
19b  50m 
49*    3' 

Groombridge  2967 
42°  28' 

Groombridge  2968 
I9h  48m 

29°    4 

(  Iroombrid^e  2969 
I9h  50™ 
46°    9' 

Groombridge  2970 
19''  50'" 
46'     2' 

Groombr.296i 
Radcliffe  

12-6 

45'4 
91-1 

10-7 
46-7 
76-2 
827 

io'6 

477 
786 

94'4 

117 

47-0 
71-3 
90-7 

12-8 

48-0 

77-6 
94'5 

117 

78'5 
947 

107 

47'i 
78-3 
94-6 

10-8 
45'3 
757 
94'4 

127 
43'2 
73'3 
94-8 

12-7 
47'« 
757 
95'5 

S                   8 

7  -90       -oo 
•94   --08 
78  +-oi 

J09..oo;°° 

52-89       -oo 

•87  --04 

•71    +-08 
•78       -oo 

23-01       -oo 

23-07     --I2 
23  01     —'11 

22-88       -oo 
—  o*-ooi6 

54-15       -oo 

•31      --I2 

'35   -''3 

•25       'oo 
-j-o"  0013 

18-05       "°° 

17-92  +-04 
17-99  -'" 

17-84       -oo 

—  O''OO26 

7-37       -oo 

•31  +'03 
•41  --09 

•31       -oo 

—  o"-ooo7 

46-15       -oo 

4603     +-02 

45-86  +-II 

45-93       -oo 

—  0*'O026 

4062       -oo 

•S2     +-02 

'35   +'!' 
•42       -oo 

—  OB'OO24 

''97  +  '«6 

2-25  --09 

2-24    —-06 

2'2O          'OO 

2-93       -oo 

3-I5     --12 

3'3>    --18 

3-20       -oo 
+  o'-oo33 

2 

7 

10 

6 

6 

5 

3 

2 

4 
3 
3 

5 
3 

2 

3 

3 
3 

2 

4 

3 
3 
3 
3 

4 

5 
3 
3 

6 

5 

2 

3 

2 

4 

2 

3 

3 
5 
3 
5 

12-6 
47-2 
91-1 
91-6 

107 

76-2 
831 

io'6 

45-0 
78-6 
94'4 

11-7 

467 

90-7 

12-8 
50-0 
77-6 
94-6 

117 

46-3 
78-5 

947 

107 
457 
78-3 
94-6 

10-8 

757 
94'4 

12-7 

477 

73'3 
94-8 

127 

477 
757 
95-2 

4S  7       °'o 

20-0  -4-  0-5 
jo-4       o-o 

7-5       oo 

77   -°-2 
6-6   4-  0-9 
7-5       o-o 
o"-ooo 

45-0       o-o 
45-6   —  0-8 

435   +  ''2 
44-6       o'o 

50-0       o-o 
49-8   +0-8 
51-2    —  o-i 
51-4       o-o 
+  o"-oi8 

21-4      o-o 

2I"2     —O'5 

21-6  —1-4 
19-8       o-o 

—  o"'O2O 

31-7       o-o 

3''3   +0-1 
32-1    -i-o 
31-0       o-o 
—  o"-oo9 

39-8       o-o 

42-4     -2-1 

40-8   +0-1 
41-1       o'o 

30-2       o-o 
27-5   +1-0 
26-0  +06 
257^    o-o 

o-o  +1-1 

37   -i'4 
3-0  +0-1 

2*7            O'O 

39-9       o-o 
40-0   —  0-8 

38-6     +0-2 

38  5       o-o 

—  o"-oi7 

2 
2 
10 

6 
3 

2 

4 

2 

3 
3 
3 

5 

3 

2 

3 

3 
3 

2 

4 

3 
3 
3 
3 

4 
5 
3 
3 

6 

2 
2 

3 

2 
2 

3 

2 

3 
3 
4 

Groombridge  2971 
44*  49' 

Groombridge  2972 
igh  50'" 
48'  49 

Groombridge  2973 
50°  53' 

63  Draconis  t 

Radcliffe 

,4-6 

48-4 

:93'« 
11-7 

447 
7i-3 
9>'3 

i3'6 

47'' 
8o'i 

94'4 

6-8 
46-2 
93'5 

10-7 
48-1 
78-3 
947 

97 
44-1 
71-6 
94-8 

10-7 

477 
796 

94-8 

10-8 
47  'o 
72-6 

94'9 

11-4 

48-8 
757 
94'4 

13-6 
52-0 
94'4 

s                 S 

19-54       -oo 

•35     +'12 
•49    —  "09 

-37       -oo 

—  O"'OO22 

51-51       -oo 

"47     --07 
'33     -'02 

•24       -oo 

4-88       -oo 
5-00   —'II 
4-80  -f-'ii 
4-91       -oo 

31-26       -oo 

3174  +''9 
32-71       -oo 

14-22       -oo 

14-09  +-04 
13-95  +'10 

14-00       -oo 

—  O8'O026 

1-85       -oo 
i  86  +-07 
1-88   +-n 
2-05       -oo 

47-35       -oo 

'57   -'07 
73   --10 
•69        oo 

1-74       -oo 
•74   --04 

'54  +-14 
•66       -oo 

—  O"'OOIO 

5576       -oo 
5  5  -94  --06 
56-15   --19 
56-01       -oo 

10-29  --77 

877   +'4o 
8-79       -oo 
—  o'-oogo* 

4 

I 

3 

3 
3 

2 

3 

3 
4 

2 

3 

6 
S 

i 

1 

18 

3' 

4 

i 

3 

2 

3 

2 

3 
3 

3 

3 
3 
3 

5 

4 
3 

3 

,4-6 

47'3 
8ri 

93'' 

11-7 

45'4 
71-3 

9''3 

,3-6 
50-0 
80-1 
94'4 

7-6 

-107 
44  -o 
78-3 
94'7 

97 

43'4 
71-6 

94-6 

10-7 

47'5 
79-6 

94'3 

10-8 
44'° 
72'4 
94'9 

ii  -4 

45'3 
757 
93'9 

13-6 
47-6 

94'4 

a                  u 

2  '4          0-0 

1-4   +ro 
2-5   -o-i 
2-4       o  o 
o"-ooo 

25-4       o-o 
25-4  +0-8 
26-8  +0-1 
27-4  ^    0-0 

127       o'o 
n  '5  +0-4 
9-8  +1-4 
1  0-9       o-o 

—  O"'O22 

46-2       o'o 
457   -0-9 

43  5       °'o 
—  o'  -031 

277   +2-6 

317  -I-I 

30  8  +0-3 
31-3       o-o 

+  0"'OI2* 

53-9       o-o 

53-1  +0-5 
54-1  -07 

53-2       o-o 
—  o"-oo8 

58'5   +3'4 
62-2   —0-7 
59-9  +i-j 
60-8       o-o 

18-4       o-o 
18-2   +1-0 
18-6  +  i-i 

20-2          O'O 
+  O"'O2I 

17-6       o-o 
16-8  +0-3 
17-6  —i-o 
16-3       0-0 
—  o"-oi6 

51-3       o-o 

48-6  +1-3 
48-0       o-o 

4 
3 
4 
3 

3 

3 

2 

3 

3 

3 

2 

3 
16 

!l 

; 

3 
3 

! 

4 

i 
5 

2 

4 

2 

3 
3 
3 

3 
3 
3 
5 

4 
4 
3 

Greenwich.... 

Gioombr.2962 
Radcliffe  

Greenwich  .... 

Groumbr.2972 
Radcliffe 

B  >nn  

Bonn 

Greenwich  

Groombr.2963 
Radcliffe  

Greenwich.... 

Groombr.2973 
Hadcliffo 

Bonn  

Lund 

Greenwich  
Groombr.2964 

liailpltITu 

Greenwich  .... 

Groombr.2974 
Rudcliffe  

I9b  48™ 
20°    o' 

Groombridge  2975 

42'  22' 

25  Cvcni... 

Greenwich.... 

Grt.inmbr.2965 
Radcliffe  

Greenwich  — 

Groombr.2975 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.2966 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.2976 
Radcliffe  

I9b  5im 
32°  45' 

Groombridge  2977 

jnh  j,m 

42°  44 

Groombridge  2978 
i  9h  5  i  m 
32'    7' 

Grooinbridge  2979 
39°  28' 

Groombridge  2980 
19'-  4  5™ 
9°  44' 

Helsingfors... 
Greenwich.... 

Groombr.2977 
Radclill'e 

Greenwich.... 

Groombr.2967 
Radeliffe  

Bonn  

Greenwich.... 

Groombr.2968 

Radi-IiH'e  

Greenwich  

Groombr.2978 
RadcliffV 

Helsingfors  ... 
Greenwich.... 

Riidrliffe   

Helsingfors  ... 
Greenwich  .... 

Groumbr.2979 
Radcliffe  

Bonn  

Greenwich.... 

(  iro  imbr.297o 
Radcliffe  

Greenwich  .... 

r-idi-liffe 

I'.onn  

Greenwich  .... 

Greenwich  .... 

• 
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Star's  Name, 
mid  Approximate 
ii.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
U.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

It.  A. 

N.  1'. 

D. 

Epo<-h 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Ob?ervations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Id 

lei 
S 

No.  of  Observntions. 

Epoch 
of 
Obs. 
1800. 

+ 

_< 

°*6 
111 

8  S.x> 

£.B~ 
<s 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

P 

*-i 

"  J'S 

C  Irw 
S-o- 
^<ia, 

,  fc 

• 

P 

No.  of  Observations. 

Adopted 
1'.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Ador 
P.  1 

ted 

Groombridge  2g8i 

jgh  j^m 

50°  22' 

Groombridge  2982 
i9h  53m 
48-  15' 

Groombridge  2983 
i9h  5im 
2  7°  44 

Groombridge  2984 
,9h  sr 

49°  55' 

Groombridge  2985 
,9h53m 

50°  38' 

Groombridge  2986 
,9h  53m 

46°  r 

HCvsni  \b 

Groombr.2g8i 
Radcliffe  

,3-6 
47-6 
80-7 
go'6 

1  1  -8 

5°7 
79-2 
92-4 

I2'8 

487 
77-6 

947 

8-6 
467 

74'9 
86-1 

86  3 

13-6 

48-3 
807 
gi-o 

12-6 
48-0 
737 
94'3 

8-8 
46-3 
69-6 

12-6 
48-0 
85-0 
94'9 

11-8 
46-4 
8ro 
90-7 

IO'I 

45-0 
77-8 
93-i 

s               s 
13-22           '00 

•31     -''5 

•21      —'Og 

•10       -oo 
—  os-ooi6 

10-71        -oo 

1O'8O     —  "O2 

11  '07   —  -23 
10-86       -oo 
+  os-ooig 

3975       -°° 

40-05     —  M2 
^O'll     —-03 

40-16       -oo 
+  os-oo5o 

24-63       -oo 

•56  +-II 

•51    +-18 
"62   +'09 
•71       -oo 
+  o"-ooio 

27-89       -oo 
•89       -oo 
•90  —  -oi 
•89       -oo 
o"-oooo 

17-00       -oo 
17-05'  —-06 
17-00  —  -oi 
16-99       '°° 

—  0S'OOOI 

47-51       -oo 

'40     —  -02 

•28       -oo 
—  •o"-oo38 

39-36       -oo 
•25   +-08 

•52  --23 

•29       -oo 

—  os'ooo9 

14-33       -oo 
•30   +-oi 
•29   —  -oi 

•27       -oo 
—  os-ooo8 

44-65        -oo 
•66  +-03 
•72    +-oi 
•74       -oo 
—  os-oou 

3 
3 

2 

3 

3 
4 
3 
3 

3 

2 
2 

5 

6 

4 
3 

5 
3 

3 
3 

2 

3 

4 
3 

2 

3 

5 
4 

7 

4 
3 
3 
4 

5 
5 
3  I 
3 

6 

4 
4 
S 

,3-6 
48-0 
80-7 
90-6 

u-8 

45'i 
79-2 
92-4 

I2'8 

5°'5 
77-6 
95-1 

8-6 
46-0 

"4'9 
86-1 
86-2 

13-6 
47  -o 
807 
91-0 

12-6 
447 
737 
94'3 

8-8 

437 
69-6 

12-6 
467 
85-0 
94'9 

u-8 
43-6 
80-9 
90-7 

lO'I 

45'3 

77-8 

93'3 

23-4       o-'o 

20-7     +2-2 
22"O    +0-4 

22-3       o-o 
—  o"-oi4 

I  1  "2          O'O 

10-5   +0-6 
10-8   +0-1 
10-9       o'o 
—  o"-oo4 

44-5       o-o 

437   +0-2 
41-9  +1-6 
43-2       o-o 
—  o"-oi6 

38-7       o-o 
39-0   —  o'l 
4°'3   -i'3 
39'5   -0-4 
39-1       o-o 
+  o"§oo5 

12-7       o-o 
13-2   -0-5 
i  rg   +0-8 
12-7       o-o 
o"'ooo 

25-3       o-o 
25-1    +0-4 

25-8     —  O'2 

257       o-o 
+o"-oo5 

8-1       o'o 
8-4  +0-9 

IO'2          O-O 

+  o"-o35 
1-5       o-o 

3'3     -1-2 
2'3     +0-4 

2-9       o-o 

+  o"-oi7 

9-3       o-o 
9-0  +i-i 

10-7   +0-3 

I  1-2          O'O 
+  O"'O24 

35-9       o-o 
35-3   -o-i 

35'2   -°'S 
34-6       o-o 
—  o"-oi6 

3 
3 

2 

3 

3 
3 
3 
3 

3 
4 

2 

6 

6 
3 
3 
5 
4 

3 
3 

2 

3 

4 
3 

2 

3 

5 
4 

7 

4 

2 

3 
4 

5 
3 
3 
3 

6 

6 
4 
5 

Groombridge  2991 
I9h  53m 
32°    2' 

Groombridge  2992 

igh  j2m 

29°  28' 

Groombriilge  2993 
,9h  53m 

29°  40' 

Groombridge  2994 
,9h  53m 

35°  l6/ 

Groombridge  2995 
I9h  54m 
45°  54 

Piauzi  XIX.  371... 
,9h  53m 

31°  26' 

Groombridge  2997 
I9h  54m 
35°  17' 

Groombridge  2998 
19''  54m 
44°  53' 

Groombridge  2999 
,9h  sr 

27°  41' 

Groombridge  3000 
I9h  56™ 
50°  46' 

Groombr.299i 
Kadcliffe 

10-8 
46-7 
71-6 

937 

9-8 
457 
757 
9J-8 

9-8 
47'i 

757 
84-3 

13-9 

48-2 

717 
89-7 

12-6 
48-1 

77'3 
93'i 

1O-2 

46-8 
72-8 

86-6 

'37 
457 
76-8 

92'3 

,4-6 

49'3 

75-0 
91-7 

12-8 

477 
77-6 

937 

•  3-6 

48-4 
80-7 
90-0 

s             s 
11-10          -00 

•10   +-o; 
•04   +'14 

•22           '00 

+oe-ooi5 

55-93       -oo 
56-03   —-09 

5575  -+''9 
55-94       -oo 

+  O»'OOOI 

0-15       -oo 

•14  +-03 

•13   +-06 
•20       -oo 
+  os-ooo7 

36-58       -oo 

'49   +'" 
•56   +'05 

'62           -QO 

+  o"-ooo5 
19-88       "oo 

'93     "''I 

•82     —'05 

•74       -oo 
—  o"-ooi8 

4g'6i       -oo 
•53   --02 
•43       -oo 
•40       -oo 

—  O8'OO28 

20-50       -oo 

•55    -'°5 
•51    —  -oi 
•50       -oo 
os-oooo 

59-11       -oo 

•10    +'02 
•20     —'08 

•13       -oo 
-f  os-ooo3 

40^30       -oo 

•49   -"'3 
•41    —  -oi 

•43      '°° 

+  os-ooi6 

r86       -oo 
•91    --03 
•go    —  -oi 
•90       "oo 
+  os-ooo5 

6 
4 

2 

6 

6 

3 

2 

5 

6 

4 

2 

3 
3 

2 
2 

3 

4 
6 

3 
3 

«3 
6 

2 

3 
3 

2 
2 

3 

4 

3 
3 
3 

4 

2 
2 

5 

3 

3 

2 

3 

10-8 
4g-i 
71-6 
93'6 

9-8 
44'  i 
757 
92-8 

9-8 
48-1 

757 
84-3 

I3-9 

487 
71-7 
897 

12-6 
457 
77'3 
93'i 

10-2 

43'4 

72-8 

86-6 

137 

49'° 
76-8 

92-3 

14-6 

47'3 
75-0 

9'7 

12-8 

50-4 
77-6 

94'° 

13-6 

5''4 

807 
go-o 

a            ti 
ig-i       o-o 

21-4   +0-8 

25'4  -i'3 
26-0       o-o 

+  o"-o83 

5-1       o-o 
4-1    +1-4 
5-0  +ro 

6'2          0-0 

+  o"'oi3 

36-6       o-o 
37-0   -o-i 
36-6  -f-o-6 
37-3       oo 
+  o"-oog 

10'  I           0-0 
12-0     —0'3 

13-7   _o-g 
13-7       o'o 
+  o"-o48 

39-6       o'o 

41-7  -0-7 

42-2     +0-2 

43-0       o-o 

+  O"O42 

5  1-2       o-o 
50-9   +0-6 

517     +0-2 

52-1       o-o 

+  O"'OI2 

8-2       o-o 
g-o   —  i-o 
7-3   +0-6 
7'8       o-o 
—  o"-oo5 

35.3       o-o 

34-4  +07 

33-8   +1-2 
34-9       o-o 

—  o"-oo5 

43-6       o-o 
43-9   -0-9 
42-1    +1-3 
43-4       o-o 

—  o"'OO2 

ig'4       o-o 
ig-4   -0-2 
17-2   +1-9 
ig-o       o-o 

—  o"-oo5 

6 

5 

2 

5 

6 
3 

2 

7 

6 
4 

2 

3 

3 
3 

2 

3 

4 
3 
3 
3 

'3 

4 

2 

3 

3 
3 

2 

3 

Lund  

Helsingfors... 
Greenwich.... 

Groombr.2992 
Radcliffe  

Greenwich  .... 

Groombr.  2982 
Radcliffe  
Bonn  

Helsingfors  ... 
Greenwich.... 

Groombr.2993 
Radcliffe 

Greenwich  

Groombr.2g83 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.  2g  84 
Radcliffe  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.2994 
Kadcliffe 

Bonn  

Lund,  

Greenwich  

Groombr.2995 
Radcliffe  

Greenwich  .... 

Groombr.2g85 
Eadcliffe  

Bonn 

Lund  

Greenwich  .... 

Groombr.29g6 
Radcliffr  

Greenwich  

Groombr.  2  986 
RaJcliffe 

Helsingfors  .  .  . 
Greenwich  — 

Groombr.2997 
Radcliffe 

Bonn  ...  .  . 

Greenwich  

Groombr.  2987 
Radcliffe  

igl>  52" 

37°  5'' 

Groombridge  2988 
,9h  53m 

46°    2' 

Groombridge  2g8g 
igh  54m 
48°    2' 

Groombridge  2ggo 
igh  53m 
39°  23' 

Greenwich  ... 

Groombr.  298  8 
Radcliffe  

Greenwich  

Groombr.2gg8 
Radcliffe 

Bonn  

Greenwich  ... 

Groombr.2g8g 
Radcliffe  

Greenwicli  .... 

Groombr^ggg 
Radcliffe 

Bonn  

Helsingfors  
Greenwich  

Groombr.  3000 
Radcliffe 

Greenwich  ... 

Groouibr.2ggo 
Radcliffe  

Harvard  

Greenwich  .... 

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890-0. 

Authority. 

R.  A. 

N.  P. 

0. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

D. 

Eix>oh 
of 
Obs. 
1800. 

+ 

+4 

Srfd 

!i! 

O     g., 

ij 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Eporli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Cpoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

1890-0. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  3001 
19"  55™ 
44°  3i' 

Groombridge  3002 
19''  55"1 
35*    »' 

Groombridfje  3003 
19''  56'" 
35°    8' 

Pia/./.i  XIX.  380.... 
19''  56" 
38°  14' 

Groombridge  3005 
19"  57"> 
5°°  45' 

Groombridge  3006 

,9h    .7,n 

49*  12> 

Groombridge  3007 
I9h  49"' 
9°  47' 

Groombridge  3008 

'9h  55m 
27°  25' 

Groombridge  3009 
,9h  5?m 

50"    o' 

Groombridge  3010 
19"  57- 
46'     2' 

Groombr-3001 
Kadcliffe  
Bonn  

11-7 
45-0 

79'9 
85-4 

138 

45'" 
76-8 

94'9 

13-8 
46-7 
76-8 

94'9 

8-6 
45-7 
777 
86-1 

13-6 

47-0 
80-7 
87-7 

io-6 

47-' 
70-6 
90-6 

13-6 

51-7 

75'4 
94-1 

12-8 
46-8 
77-6 
91-3 

127 
49-1 
72-6 
80-7 
896 

n-8 

44-2 

77'5 
94'3 

H                   8 

52-86       -oo 
53-21   --23 
53-19  —-06 
53-15       -oo 
+  o'-oo39 

16-44       '°° 
•69  —-09 
•85   --07 
•88       -oo 
+  o"-oo54 

4-92       -oo 
5-18   --19 
5-09   --04 
5-09       -oo 

+  O»'O02  1 

20'20          -00 
•42     --04 
'43     +'°9 

•56       -oo 
+  o'-oo46 

13-97       -oo 

14-08     +-02 

14-16  +  -06 
14-24       -oo 
+  o"-oo36 

22-26       -oo 

73   -'39 
•31    +  -08 
•43       -oo 

+  0"'OO21 

44-10    --58 
42-96     +-3I 

42-94  +-18 
43-00       -oo 
—  o"oo64* 

46-61        -oo 
•59   +-08 

77   -'04 
•75       -oo 
+  o'-ooi8 

37-72       -oo 
75   --oi 
7i    +  '°5 
•72   +  -04 

•77       -oo 
+o'-ooo6 

39-91    +-19 
40-18   --14 
40-00   —-03 
39-94       -oo 
—  o'-ooi8* 

6 
3 
5 
4 

3 
3 

2 

5 

3 
3 

2 

5 

6 

4 
3 
3 

3 

3 

2 

3 

i 
4 

2 

3 

4 
4 
7 
3 

3 

2 

2 

6 

3 
5 

3 
3 
3 

2 

3 
4 
3 

11-7 
43'i 

79'9 
85-4 

'3'8 
50-0 
76-8 
93'3 

13-8 

457 
76-8 

933 

8-6 

43'4 

777 
86-0 

13-6 

48-0 
80-7 
877 

io-6 

47-4 
70-6 
90-6 

,3-6 
47-6 

75'4 
91-7 

12-8 

47'J 
77-6 
91-3 

127 
46-2 
72-6 
80-7 
89-6 

11-8 
47'3 
77'5 
94'3 

38-0       o-o 

39'O     —  O'2 

39-1   -fo-6 
39-9^    o-o 

+  O"'026 

27-1       o-o 

25-8  +0-3 

24-4   -i-o 
25-0       o-o 

—  0"'026 

13-2       o-o 

I2'9     —0-2 
11-g     +  O'2 

11-7       o-o 
—  o"-oi9 

44-5       o-o 
44-5    -0-2 

44-3     -0-2 

44-0       o-o 
—  o'-oo6 

53'5       o-o 

54-0  -1-7 

51-6   -0-5 
50-9       o-o 
-o-"o35 

42-6       o-o 

43-5  -0-4 
44-9  -1-4 

43-8       o-o 
+  o"-oi5 

19  5       o-o 
17-9  +0-6 
18-5   —0-9 
17-2       o-o 

—  O'''029 

19-8       o-o 

19-9  -0-4 

18-7   +0-6 
19-2       o-o 
—  o""oo8 

2  I  -9          O'O 
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47-48 
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Groombridge  3053  Groombr.3O53    13-7 
20h    d.m  Radcliffe  ..      .    A? -8 


20 

34 


59 
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49 


5" 

53' 
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2Oh      4™ 
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20h      5m 

32*31' 


Groombridge  3058 

20h      6ln 

49°  5°' 
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Radcliffe ' 
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Greenwich  .. 


-oo 

-(.'04 
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-oo 


47-8 
69-7 
76-8 


53-45 
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—  C"'OO22 


Groombr.3O54    12-7  47-94  'oo 
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457 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

5poch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

ipoch 
of 
Olis. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

<-"•' 

°*d 

"f-sa 

C     4>    O\ 

S'S.'S 

Oj    55 

03  TJ 
•< 

Residuals 
0—0. 

No,  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 

r-o. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

p.  k 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3061 

20h      6m 

44°  5'' 
Groombridge  3062 

zoh      ym 

47°  13' 
Groombridge  3063 

20h      6m 

35°  19' 
Groombridge  3064 

20h      ym 
5'°  3°' 

Groombridge  3065 

2Oh      jm 

26°  51' 
69  Draconis  

3roombr.3o6i 
Radcliffe 

I4'6 
44-6 

74-6 
937 

13-6 
45-6 

77-1 
907 

13-8 

45'4 
71-8 
92-6 

12-7 
49-0 
807 
937 

137 
49-2 
78-2 
927 

9'5 
50-0 
72-6 
90-2 

12-7 
50-7 
807 
93-0 

13-6 

50-0 
817 
947 

12-8 

48-1 
89-8 
90-0 

14-6 

49'9 
757 
93'3 

1 
1 

8                    3 

54/80       -oo 
•96   —  -io 

•99   -'°7 
•96       -oo 

+  08'OO20 

10-85       -00 
irio  —  -i6| 
11-07   —  -o6j 
11-05       '°° 

+  08'O027 

27-51        -oo 

•51  --II 

'42     —  -12 

•23       -oo 
—  o"-oo36 

6-9  1       -oo 

•91  --04. 

•84       "oo 
•83       -oo 

—  O8-OOIO 

45-35    —  18 

44-97     +'2  I 
.5-06     +'12 

.5-18       -oo 

+  O8'OOOI* 

.1-96       -co 
•34  +'35 

•29  +-24 

•42       -oo 
—  os-oo67 

39-20       -oo 

•19     —-02 

•II  +-03 

•13       -oo 
—  o'-ooog 

28-30       -oo 
•51    -'15 
"54   -''3 
'43       "0° 
+  os-ooi6 

47-07       -oc 
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•28       -oc 
—  os'oo3i'< 

3 
3 
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3 
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4 
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si 

2 
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3 

3 
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2 
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9 

3 

3 

2 

3 
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4 
3 
3 
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2 
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4 

3 

3 

2 

3 
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74-6 

93'7 

13-6 

457 
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907 

13-8 
49-2 
71-8 
92-6 

• 

127 
48-7 
80-7 
937 

137 
50-0 
78-2 
92-7 

9'4 
45-0 
72-6 
90-2 

127 
48-8 
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Groombridge  3076 
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44°  36' 
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Radcliffe 
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Radcliffe  
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Radcliffe 
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Radcliffe  
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Star's  Name, 
ami  Approximate 
R.  A.  an.i  N.  P.  D. 
1  890-0. 

Authority. 

R.  A. 

N.  r. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  K.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.I).  1890-0. 

ResiiliiuU 
C—  0. 

No.  of  Observation*. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 

1890-0. 

Kesidnals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

\<>.  of  Ob-wrvuMMix'. 

Ador 
P.  1 

ted 
I 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3081 

20h      9m 

51-36' 
Groombridge  3082 

2Oh      5m 

17°  3*' 
Groombridge  3083 

20h      7m 

26"  16' 
Grooml'ridge  3084 

2Oh     ^m 

40"    4' 
Groombridge  3085 

20h      5m 

1  6'  24' 
Groombridge  3086 

zoh      gm 

46°  3i' 
Groombridge  3087 

20h      9m 

38°  5*' 
Groombridge  3088 

20h    I0m 

46°  57' 
to  Cviii.         .  ..o* 

Groombr.3o8  1 
Radcliffe  

12-8 

47'3 
81-5 

90-0 

12-1 

50-4 

94-8 

'37 
497 
78-1 

947 

107 

477 
84-2 

937 

10-8 
47-2 
94-8 

,3-6 
49-1 

787 
90-4 

87 
467 

777 
85-0 

13-6 
45-0 
8  i  -2 
92-9 

9'4 
45-0 

837 
92-9 

107 

47'5 
79-6 
94-6 

1 

S                   8 

24-17       -oo 
•oj   +'i° 
•02   +-08 
•09       -oo 

—  O'-OOIO 

5563       -oo 
55-59  +  -23 

56-04.          'OO 

+  c'-oo5o 
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•73       -oo 
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•56       -oo 
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•86  --14 
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3 

2 

3 
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3 

2 

3 
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3 

2 
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4 

3 

5 

2 

3 

3 
4 

2 

3 

6 
5 

2 

4 

2 

3 
3 
3 

12-8 

46-4 

8,  -5 
90-0 

12-1 
46-0 

94-8 

'37 
477 
78-1 

947 

107 
47-0 
84-2 
937 

10-8 

44'4 
94-8 

13-6 

48-3 
78-7 
90-4 

87 
437 
777 
85-0 

•  3-6 

457 
81-2 
92-9 

9-2 

44'3 

837 
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107 

47'3 
79-6 
94-6 
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28-4  -0-9 
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16-7       o-o 
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43-5       o-o 
43-2  +0-6 
44-0       0-0 
+  o"-oi  i 

3 
3 

2 

3 

IO 

3 

3 

2 

4 

2 

3 

2 

3 
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3 
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3 
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3 

2 

3 

6 

4 

2 

4 

5 
3 

2 

7 

7 
3 

2 

3 

2 

3 
3 

3 

»  I  Cvcni        ....o2 

Groombr.  3091 
Radcliffe  
Greenwich  .  .  . 

Groombr.3O92 
Radcliffe  .  . 

77 
46-2 

93'5 

12-6 

477 
81-3 
80-1 
93'* 

•  3-8 
50-2 

777 
93'5 

13-6 
5'7 
797 
94-0 

12-8 

47-6 
81-5 

947 

14-6 

48-7 
83-6 
90-0 

8-8 

457 
77-1 

95'4 

13-8 

49'7 
85-8 
91-8 

117 

46-7 

75'3 
92-1 

117 
45  "4 
77'3 
100-5 

s             s 

10-04       '°° 

•14  --04 

•16       -oo 
4-  o"  oo  1  4 

31-80       oo 
32-05   —  -16 
3  1  -97       -oo 
31-95   +-02 

32'OO          -OO 
+  0"'OO25 

52-28       -oo 
•33    --01 

.38  --03 

•36       -oo 

-f  o'-ooio 

39-70       -oo 
66   4-  -06 
•86  --13 

74       -°0 
4-o'-ooo5 

1  1  -98       -oo 

•92     +-02 

•92   —-oi 
•90       -oo 
—  o'-ooio 

5579       g°° 
•67   +-05 
•67   —  -02 
•64       -oo 

—  O8'OO2O 

45-33       -oo 
45-90  +  '1  5 

46-45     +-I2 

46-89       -oo 
+o"oi8o 

26-38           'GO 
"54    +  -02 
-6O    4-  'I  2 

75       '0° 
+  o"oo47 

17-33       -°o 
•42  --08 

'33     +  'OZ 

•35       -oo 

+  O'-0002 

45-01       -oo 
•it    +-08 
•33   4--04 
•50       -oo 
+o"oo55 

IO 

5 
6 

4 
3 

2 

2 

4 
3 

2 
2 

5 
3 

2 

2 

3 

3 
3 

2 

4 

3 
3 

2 

3 

5 
4 
3 
5 

5 
3 

2 

6 

4 

4 

2 

3 

5 
3 
4 
3 

77 
50-2 
96-7 

12-6 
5i-o 
81-3 
80-1 
93'z 

13-8 
50-7 

777 
938 

'3-6 
50-2 

797 
94-0 

12-8 

5'7 
81-5 

947 

14-6 

5'7 
83-6 
90-0 

8-8 
46-1 

77-1 
94-6 

13-8 
467 
85-8 
91-8 

1  1-7 
49-2 

75'3 
92-1 

12-8 
457 

77'3 
100-5 

II                      M 

31-1       o-o 

31-9  -0-5 

31-8       o-o 
+o"-oo8 

i8'6       o-o 
18-8  4-0-2 
19-4  -o-i 

19-5     -0-2 

19-4       o-o 
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22-4  4-1-2 
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17  +1-1 

2'O    +0-2 

1-9       o-o 

—  O"'020 

39-0       o-o 
37-8   4-1-3 
38-8   4-0-2 
39-1       o-o 
+o"-ooi 

54-4       o-o 
53-0  4-07 
53-4  -0-4 
52-9       o-o 

—  O"'O2O 

21-8       o-o 
20-6   —i  -7 
18-8   —2-3 
15-1       o-o 

—  o"-O78 

* 

40-1       o-o 
38-5  4-0-6 
37-0  4-0-8 
37-6       o-o 

—  0"'032 

14-5       o-o 

14-1  4-0-7 

IC-I          r>"2 

I  1 

4 

4 
4 

2 
2 

4 

2 

4 

2 

5 
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2 
2 

3 

3 
3 

2 

4 

3 
4 

2 

3 

6 
6 

3 
6 

5 

4 

2 

5 
4 

2 
2 

3 

5 
3 
4 
3 

20h   IOln 

43°  35' 
Groornbridge  3092 

2Oh   IOm 

50°    o' 
Groombridge  3093 

20h      9™ 

35°  'i' 
Groombridge  3094 

20h   I0m 

47°     3' 
Groombridge  3095 

2Oh   11™ 

5'°  43' 
Groombridge  3096 

20h  I0m 

44°  42' 

Lund  

Greenwich.... 

Groombr.3o82 
Radcliffe  
Greenwich.... 

Groombr.3o83 
Radcliffe 

Bonn  ...  ... 

Lund  

Greenwich  ... 

Groombr.3O93 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.3o8.| 
Radcliffe 

Greenwich  — 

Groombr.3094 
Radcliffe  

Bonn 

Bonn  

Greenwich  ... 

Groombr.3o85 
Radcliffe  

Greenwich.... 

Groombr.3O95 
Radcliffe 

Greenwich  .... 

Groombr.3o86 
Radcliffe 

Greenwich.... 

Groombr.3O96 
Radcliffe 

Bonn  

Bonn  

Greenwich  ... 

Groombr.3o87 
Radcliffe 

Greenwich  .. 

Groombr.  3097 
Radcliffe 

20h     9™ 

28°  15' 
Groombridge  3098 

2Oh  IOm 

35°    9' 
Groombridge  3099 

2Oh   I  Im 

49°    2' 
Groombridge  3100 

20h    I0m 

37°  •»' 

Harvard  
Greenwich  .... 

Groombr.3o88 
Hadcliffe  
Bonn  

He'singfors  ... 
Greenwich.  ... 

Groombr^ogS 
Radcliffe  . 

Harvard  ...  ... 

Greenwich  .... 

Groombr.  3089 
Radcliffe  

Greenwich.... 

Groombr.  3  099 
Radcliffe 

20h      gin 

43°  3-' 
Groombridge  3090 

20h      9m 

40°    8' 

Greenwich  ... 

Groombr.  3090 
Radcliffu  

Greenwich.... 

Groombr.  3100 

Iliiilrliffe  .. 

15-2       o-o 
4-o"-oo9 

63-7       o-o 
58-4  -0-3 
52-8  4-0-2 
48-8       o-o 
-o"-i68 

Bonn  

Harvard  ..... 
Greenwich  ... 

Greenwich  — 

i 
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Star's  Name, 
and  Approximate 
R.i  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Nams, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

1*0 

Iff 

lg,g 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

iff 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

o" 

0-8, 

'f.   S.  3° 

"  "E-  "" 
o  /~\ 

£ 

Jo 

c 
•S 

b> 

t- 

0. 
y 

C 

c 
c' 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

A'loptea 
P.  M. 

Groombridge  3101 
20h  lom 

35°  12' 

it  Cvcni  .. 

Groombr.3ioi 
Radcliffe  

13-8 
48-0 

79'5 
91-8 

7-8 
47-0 

'37 
51-0 
77-6 
93-8 

,4-6 
49-1 

77-6 
897 

12-8 
467 
80-7 
88-1 

14-6 
48-1 
78-0 
93-8 

14-8 

71-8 
92-0 

8-4 
46-7 
78-1 
94'5 

12-8 
51-2 

80-7 
88-4 

,4-6 
49-0 

74'3 
90-1 

s             s 
45-32       -oc 

•17   +  -08 

'22     —  -O2 

•|8        -oo 

—  0"-00l8 

4977       "0° 
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6 

'3 

5 
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3 

2 

3 
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3 
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3 
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3 
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3 
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3 
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7 
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4 

2 

4* 
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2 

3 
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3 

3 
5 

13-8 
46-2 

79'5 
91-8 

7-8 
46-0 
84-7 

'37 
477 
77-6 

93-8 

14-6 
52-2 
77-6 
89-7 

12-8 
48-8 
807 
88-1 

,4-6 
44-1 
78-0 
93-8 

14-8 
50-7 
71-8 
92-1 

8-3 

477 
78-1 

94'3 

12-8 

49'4 

80-7 
88-4 

14-6 

47'4 
74'3 
90-1 

6-3       o-c 

6-5  +0-3 

6-5    +0-8 
7  '4,,     °'° 
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12-3    -1-5 

8-3       o-o 
—  o"'o8i 

1  1  -6       o-o 
12-8   —0-5 
12-4   +0-3 
13-0       o-o 

35-5       o-o 

337   +'-o 
32-2   +1-9 
33-8       o-o 

—  0"'023 

19-0       c-o 
19-5   +1-1 
20-9  +1-0 

22-2          O'O 

44-9       o-o 
46-0   —  0-8 
45-0  +0-5 

45'6          O'O 

-f  o"-oo9 

55-9       o-o 
55-6  -0-8 

53'4  +07 
53-5       o-o 
-o"-o3i 

24-5       o'o 
26-2   —1-8 

26-6     —2*2 

24-4       o-o 
—  o"'ooi 

24-5           O'O 

24-5   -+-o"3 
24-1    +0-9 
25-1       o'o 
-fo"-oo8 

23-1       o-o 
23-6   +ro 

25-2  +07 
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6 

2 
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6 
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3 

5 

3 

3 

2 

3 
3 

2 
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3 
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3 
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3 

5 

2 
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3 

5 

3 

2 

9 

6 

7 
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3 

5 
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3 
5 

Bradley  261  5  

20h   IIm 

29°  41' 
Groombridge  3112 

20h   I0m 

22°     3' 

Bradley  2613  
20h  13™ 

49°  58' 

Groombridge  31  14 

20h   I2m 

40°    6' 

Groombridge  3115 
2Oh  13™ 

47°    °' 
Groombridge  3116 

2Oh  jjin 

45°    o' 
Groombridge  3117 

2Oh  jjm 

49°  44' 
Groombridge  3118 

20h   ,jm 

50°  44' 
Groombridge  3119 

2Ch    I2m 

37°  5°' 
Groombridge  3  1  20 

2Oh    I3m 

5'°  24' 

Groombr.  3  1  1  1 
Radcliffe 

9-1 

50-4 

75-8 
74-1 

14-8 

50-1 

73'4 
92-7 

10-1 

50-7 
807 

93'4 
94-2 

10-4 
49-2 
76-6 
93-0 

•  36 

50-0 
75-6 
9+7 

14-6 

49'4 
75-0 
92-6 
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47-2 
76-5 
80-7 
93'° 

11-9 
47-8 
8r8 
92-6 

10-8 
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787 
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12-8 
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81-6 
91-8 
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26-01       -oo 
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•48   +"oi 
•65   --24 
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—  os-ooo6* 
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6 

3 

2 
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5 

2 

3 

7 
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T 

2 
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3 
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3 

2 

3 
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4 
5 

5 
4 

2 
2 

3 

5 
3 
3 
3 

3 
3 
3 
4 

2 
2 

2 

3 

9-1 

43-6 

75-8 

74-  1 

14-8 
48-2 
73'4 
92-3 

10-4 
52-2 
807 
93'4 
93'3 
1 
10-4 
467 
76-6 

93'° 

'3'6 
517 
75-6 
947 

14-6 
46-1 
75-0 
92-6 

127 
46-7 
76-5 
807 
93-0 

11-9 

497 
81-8 
92-6 

io'8 

787 
94-0 

12-8 

52-0 

Si  6 
91-8 

49:4       ofo 
47-9   -0-6 

44'3   -fi'o 
45-5       o-o 
—  o"-o6o 

30-2       o'o 
29-0   +1-1 

28-9     +1-2 

30-0       o-o 
29-8       o-o 

29-5  +07 

31-2    —0-8 
30-0  +0-5 
30-5       o-o 
+  o"-oo8 

2  I  '6          O'O 
22-1     —  I'O 
21'7     —  I'l 

20-4      o-o 

-0"'OI5 

47-8       o-o 
477   +0-5 
48-5       o-o 
48-6       o-o 

+  o"'OIO 

4-2       o-o 

3-6  +0-4 
4-6  -07 

3'8         O'O 

56-2       o-o 

58-2  —  1-1 

57-9       o-o 

58'!     —  O-2 

58-3       c-o 

-f  0"-026 

52*9       o-o 

52-8  ^0-3 
51-5  +07 

52'!           O'O 

—  o"'oio 

10-4       o'o 
1  1  -6  -0-8 
10-3   +ro 
11-4       o-o 

+  0"  0  1  2 

24-9       o-o 

26-0    —  O"2 
25-5     +0-9 

26-6       o-o 

-f-o"'022 

6 
3 

2 

4 

5 

3 

10 

8 

2 

3 
1  1 

3 
6 

3 

j 

z 
3 

3 

3 
4 
5 

5 
3 

2 
2 

3 
5 

2 

3 
3 

3 

2 

3 
3 

3 

2 

3 

Harvard  

Helsingfors  ... 
Greenwich  ... 

Groonibr.3i  12 
Radcliffe  

Greenwich  .  .  . 

Groombr.  3  1  02 
Radcliffe  
Greenwich.... 

Groombr-3103 

RflHnliff'p 

20h   10m 

33°  46' 
Groombridge  3103 

20h   I0m 

26°  48' 
Groombridge  3  1  04 

20h  ,,m 

44°  44' 

Groombridge  3105 
2Oh  I2m 

51°  26' 
Groombridge  3  1  06 

20h  j,m 

44°  35' 
Groombridge  3107 

20h     9m 

22°    i' 
3  2  Cveni  .. 

Christiania.... 
Greenwich  ... 

Groombr.  3113 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  ... 

Groomlr.3104 
Radcliffe  

•62   t-23 
•83       -oo 
—  os-ooi6 

43-02       "oo 
•19   —  -18 

•09   —'09 
•oo       -oo 
—  os-ooo3 

375       'oo 
75   --oi 
'59   +'H 
73       -oo 

44-58       -oo 
•40  +-08 
•32   +-07 
'34       -°° 

45-05       -oo 
•23    —'oi 

•19     +'12 

•40       "oo 
4-25       -oo 

•25  +-05 

'35     -'02 

•34       -oo 

+  OS'OOIO 

4072       -oo 

•62     +-02 
'44     +'H 

•56        -oo 

—  OB'OO2I 

26-81       -oo 

•77     -f-  -O2 
•65     +'I2 

76        -oo 

Lund  

Greenwich  ... 

Groombr.  31  14 
Radcliffe  

Bonn  

Greenwich  .... 
Radcliflfft 

Greenwich  ... 

Groombr.  3  1  15 
Radeliffe  

Bonn  

Greenwich.... 

Groombr.  3  1  06 
Radcliffe  

Greenwich.... 

Groombr.3i  16 
Radcliffe  

Bonn 

Bonn  

Greenwich.... 

Groombr.3ii7 
Radcliffe  

Greenwich  .... 

Groombr.3iO7 
Radcliffe  
Christiania.... 
Greenwich.... 

3roombr.3io8' 
Radcliffe  

Bonn  

Lund  1 

Greenwich.... 

Groombr.  3  1  1  8 
Radcliffe  
Lund  ...  .  1 

20h    I2m 

42°  37' 
Groombridge  3  1  09 

20h   I2m 

51°  26' 

Groombridge  3110 
20h  J2m 

44'  45' 

Bonn  

Greenwich  ... 
Radcliffe 

Greenwich  ... 

Groombr.3ii9 
Radcliffe  i 

Lund  

Harvard 

Greenwich  .  .  .  .  ' 

Groombr.  3  1  10 
Radcliffe  

Greenwich  ... 

Groombr.  3  1  20 
Radcliffe  .... 

Bonn  

Lund  

Greenwich  

Greenwich.... 
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Stu-'s  Vime, 
am)  Al'proximrttf 
K,  A.  »i.d  X.  P.  D. 
1890-0. 

It.  A. 

N.  P. 

D. 

Stir's  Name, 
and  Approximate 
R.  A.  and  N.  P  D. 
1890-0. 

Authority. 

11.  A. 

N.  P. 

D. 

Authority. 

1 

KpO.-h 

of 

01.S. 

1800. 

1  a.» 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
(MM. 

1800. 

fc 

Residuals 

c-o. 

No.  of  Observations. 

Rpocli 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
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No.  of  Observations. 
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Obs. 
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N.  P.  0.1890-0. 
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Adopted 
P.  M. 

Adopted 

p.  k 

Adopted 
P.M. 
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p.  k 

(  IflDOmbridge  3121 

20h    I3m 

47°  37' 

Groombridge  3122 
20h  13™ 
49°  5°' 

Groombridge  3123 

201'    12'" 

27°    9' 
Groom  bridge  3'24 

20h    I3m 

47°    9 
Bradley  2618  

Groombr.3i2i 
Radcliffe  
Bonn  

io'9 
49-0 
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92-9 
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70-7 
807 
94'3 
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52-3 
78-6 
95-3 

13-6 
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-6-2 

94-8 

9-8 

45'4 
73-6 

94-0 

10-8 
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78-5 
94-8 

107 
50-6 
83-8 
76-6 
94-1 

12-6 
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81-6 
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52'4 
78-6 
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51-2 
79-1 
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•82  --14 
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15-48       -oo 

"35    +'°4 
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•25   —  -01 

•30  --07 
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3 

6 
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3 
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3 
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4 

4 
3 

2 

5 

2 

2 
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4 
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92-9 

127 
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94-8 
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94-8 

107 
46-9 
83-8 
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94-1 
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93-1 
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46-2 
78-6 
94'4 

11-7 
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79-1 
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9-9  +0-8 
10-4  +0-4 
10-8       o-o 

+  0"'OO2 

7-9       oo 
7-2   +0-1 
7-2   -0-4 
67   —o-i 
6-3       o'o 

—  O"'O2O 

47-3       o'o 
487   -07 

497   -''3 
487       o'o 
+  o"-oi7 

28'O          O'O 

28-7   -0-3 

28-6     +0-2 

29-0       0-0 

+  O  ''OI2 

37-0       o-o 
38-5   -o'9 
38-8   -07 
38-5       o-o 
+  o"-oi8 

34-0       o'o 

35-3  -07 

34'5   +°7 
35-5       o-o 
+o'  oi  8 

4-0       o'o 
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17-9  -0-3 
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16-3       o-o 
i8'o  —0-4 
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17-6   +ro 
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26'O          O'O 
24-9     -0-2 
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25-2  +07 
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3 
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3 
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2Oh    I  5™ 
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8  1  -6 
88-6 

14-9 
48-6 
77-6 
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75-6 
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79-8 

94'5 
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817 
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•35  --°2 
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45'4 
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6-4       o'o 
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50-8   +0-6 
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2'6     —  1-1 

1-8       oo 
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3 
3 

3 
3 

2 

3 
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Bonn  
Greenwich  .... 

Groombr.  3132 
Radcliffe  

Greenwich  .... 

Groombr.  3  122 
Radcliffe  

Lund  

Luna  
Greenwich  

Groombr.  3123 
Radcliffe  .... 

Greenwich  ... 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.  3  1  24 
Radcliffe  

Lund  

Greenwich.... 

Groombr.  3  1  34 
Radcliffe 

Bonn  . 

Greenwich.... 

Groombr.  3125 
Radcliffe 

Greenwich.  ... 

Groombr.3i35 
Radcliffe 

201'    I4» 

49°  36' 

Groombridge  3126 
20h  13™ 
37°  56' 

Groombridge  3127 
20h  13™ 
40°     3' 

Groombridge  3128 

20h   I4m 

49°  57' 
liradley  2620  

20h   I2m 

25°  34 

Groombridge  3130 
20h  14™ 
45°  «6' 

Bonn  

Lund  

Greenwich  ... 

Groombr.  3  126 
Radcliffe  

Greenwich.... 

Groombr.3136 
Radcliffe 

Harvard  
Greenwich  ... 

Groombr.3127 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  3  1  37 
Radcliffe  

45'34  +'«4 
45-08       -oo 
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27-71       -oo 
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28-IO     —'22 
27-93     --05 

27-90       -oo 
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5  1  -98       -oo 
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•47       -oo 
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•41        -oo 
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Groombr.3128 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.3138 
Radcliffe 

Bonn 

Lund  

Greenwich  .... 

Groombr.3139 
Hadcliffe  
Lund  

Greenwich  ... 

(!roombr.3i29 
Radcliffe 

Helsingfors.... 
Greenwich  .... 

Groombr.  3  1  30 
Radcliffe  
Bonn  

Greenwich  

Groombr.  3  140 
Radcliffe  

Greenwich  .... 

Greenwich.... 

- 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

D. 
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R.  A. 
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No.  of  Observations. 

Epoch 
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£ 
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No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3141 

20h    l6m 

44°  58' 

Groombridge  3142 
2Oh  15™ 
34°  5°' 

Groombridge  3143 

2Oh   l6m 

43°  3°' 

Groombridge  3144 
2Oh  17™ 
51°  19' 

Groombridge  3145 

20h   l6m 

34°  48' 
Groombridge  3146 

20h  l6m 

44°  46' 
Groombridge  3  1  47 

20h    I4m 

17'  26' 
i  Cephei          .     K 

Groombr.3  141 
Radcliffe 

I3-0 

73'3 
90-7 

13-8 
487 
74'5 
777 
85-9 

14-8 
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76-2 

93'9 

I2'8 

46-8 
8  1  '6 
89-2 

i3'8 
45  -o 

74'9 
78-5 

95-3 

1  3  '6 

47-2 

73-6 
90-8 
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48-1 

95'5 
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46-2 
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6-9 
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94-8 
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46-5 

75-6 
81-6 

s 
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•44 
•33 
•38 

+  0S'C 
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•8  1 

•83 
•96 

•79 
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26-35 
'33 
'45 
-32 

6'8o 

•84 
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•838 

12-51 
•46 

'57 
•42 

"4° 

51-71 
•58 
•70 
•66 
-os-< 

18-23 
1772 
1770 
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34'24 
34-83 

35'°t 

16-84 
•85 
•84 
o8' 

19-83 

23-10 
25-29 
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-  'i  i 

•oo 

01  I 

•oo 

+•05 
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-•14 
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>O04 
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+•05 

•oo 
>oo4 

•oo 

+  'O2 
-•14 
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>oi3 

•oo 

-•03 

•oo 
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3 

2 
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3 
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6 
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4 
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13-0 
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73'3 
90-7 

,3-8 
47-2 
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777 
85-9 

14-8 
46-4 

76-2 
93'9 

I2'8 

49-1 
81-6 
89-2 

47-2 
74'3 

95'1 

13-6 
49  '4 
73'6 
90-8 

H7 
45-0 

94'5 

77 
45'3 
94  '6 

9-8 
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97 
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75-6 
81-6 

53-8       o-o 

54'5   +°'6 
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46^6       c-o 
48-0   —  0-5 

48-6  -0-3 
47-3  +I-I 

48-7       o-o 

-f-o"'O29 

37-8       o-o 

37-3     -0-2 

36-4  +0-1 

36'!           O'O 
—  0"'O2I 

2-8          O'O 
2'8     +0-2 

2-3   +0-9 
3-2       o-o 

9-4       0-0 
8-3   -0-3 
6-0  +0-8 
5-8   +0-8 
5-9^     o-o 

28-4      o-o 
28-0  —07 
26-8   —  o-i 
26-3       o'o 

27-3       o-o 
27-0  —0-3 
25-9       o'o 

-o"'oi7 

14-0       o'o 

13-6     —0'2 
I2'6          O'O 

—  o"'oi6 
42'!       o-o 

43-0  -07 
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I2'4  +o'4 
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3 
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3 

2 

4 
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3 

2 

4 
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3 

2 

4 
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5 
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3 
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6 
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5 
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44°  33' 
Groombridge  3152 
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44°  '9' 
Groombridge  3153 

20h   l8m 

37°  56' 
Groombridge  3  1  54 

20h   l8m 

49°  '9' 
Groombridge  3155 

20h  l8m 

5i°    8/ 
Groombridge  3156 

20h   I5m 

17°  44' 

Groombridge  3  1  57 
20h  19™ 
47°  22' 

Groombridge  3158 
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Radcliffe  .... 
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31-8  +0-5 
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—  o'  -049 

37'8          O'O 
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31-6   -07 
30-5       o-o 

33-1       o'o 
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6 
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3 
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3 

2 
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5 
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3 
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Bonn  

Bonn  

Greenwich  — 

Groombr.3  142 
Radcliffe 

Greenwich  .... 
Radcliffe  .. 

Helsingfors  .  .  . 
Harvard  

Bonn  

Greenwich  

Groombr.3i5; 
Radcliffe  .... 

Greenwich  

Groombr.  3  1  45 
Radcliffe 

Harvard 

Bonn  

Greenwich  — 

Groombr.  3  1  54 
Radcliffe...  . 

Greenwich  ... 

Groombr.  3144 
Radcliffe  

Bonn  

Lund  

Greenwich  

Groombr.3  1  55 
Radcliffe  .  . 

Greenwich  
Radcliffe  

Lund  

Helsingfors  .  .  . 
Harvard 

Greenwich  

Groombr  3156 
Radoliffe.  ..  . 

Greenwich  .... 

Groombr.  3  1  46 
Radcliffe  

Greenwich  

Groombr.  3  1  57 
Radcliffe  

Bonn  

Greenwich  

Groombr.  3  1  47 
Radcliffe 

Greenwich.... 

Groombr.3  1  58 
Radcliffe  
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Groombr.  3  1  48 
Radcliffe  

Harvard  

20h   I2m 

12°  37' 

37    CV"IH                         "V 

Greenwich  .... 

Groombr.3  1  59 
Radcliffe  

Greenwich  
Radcliffe  

20h   I7m 

28'    5' 
Groombridge  3  1  60 

20h   I9m 

47-21' 

i  1"]'1    i  V" 

ZU            1    0 

5°°    5' 
Groombridge  3  1  50 

20h   l6m 

23°  3°' 

Helsingfors... 
Greenwich  — 

Groombr.  3  1  60 
Radcliffe  

Greenwich  

Groombr.  3  1  50 
Radcliffe 

Christiania  
Greenwich  .... 

Z4 

-•03 

•oo 

3825 

Bonn  

Greenwich  

GROOMBKIDGE  CATALOGUE— DEDUCED  PROPER  MOTIONS. 
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Star's  Name, 
and  A|>prnxini:ite 
R.  A.  and  N.  P.  D. 

I&JO'O. 


Authority. 


K.  A. 


E|x>cli 
of 

I,!,,. 

1800. 


trooml  >rid  ge  3  1 6 1  Groombr.  3161 


39 


1 8" 
48' 


Radcliffe 

Harvard  

Bonn 

Greenwich.... 


! roombridge  3162  Groombr.3i62 


34 


i8m 
58' 


! roombridge  3163 
20''  19"' 
44°  42' 


Iroombridge  3164 
20h  19™ 
38°  13' 


iroombridge  3165 
20h  19™ 
35°  25' 


Groombridge  3166 

20b   20m 

50°  12' 


Groombridge  3167 

20h  20m 

3  5°  4°' 


Groombridge  3168 

20h    l8m 

19°  33' 


Radcliffe 

Helsingfors 

Harvaril 

Greenwich.... 


Groombr.  3 1 63 

Radcliffe 

Bonn 

Greenwich  . . . . 


50-0 
697 
76-8 
95'2 


So 

¥ 


A.lopW 
P.  M. 


: 

•s 


8  S 

117  59-44  -oo 

46-9            -53  --03 

717      -18  4'3° 

85-0      -07  4- '49 

93-8       -58  -oo 
4-o'-ooi7 

13-8  52-24  -oo 

s 


•26 

•io  +-18 

•23   4-°5 
•29       -oo 
40'- 0006 


Groombr.3i64 

Eadcliffe 

Harvard 

Greenwich  — 


Groombr.  3165 

Radcliffe 

Harvard 

Greenwich.... 


Groombr.  3 1 66 
Badclift'e  . . . 

Lund  

Greenwich.... 


Groombr.3 1 67 

Radcliffe 

Harvard  

Greenwich  — 

(troomlir.3  168 
Radcliffe... 
Greenwich 


13-6  32-86  -oo 
477  32-94  -'°4 
74'4  33''3  -'20 
•oo 

•OO12 


90-5  32-95 

'" 


Groombridge  3 169  Groombr.  3 169 


20"   20" 

44°  43' 


Radcliffe 

Bonn 
Greenwich  .... 


Groombri'lge  3170  Groombr. 3170 

Radcliffe 

Harvard  ... 
Greenwich.... 


20" 

37' 


20" 

49' 


107 
51-2 

77'5 
101-5 


127 

457 
83-6 

94'3 


107 
47-6 
807 
88-1 


9-8 

44'9 
76-8 
94-2 


35-34       -oo 

'33     +  ' 
•43     --08 

•35       'o 

408'OOOI 

42-75       -oo 

•64  +-09 
•05  +-65 

70       -oo 
— o'-ooo6 

50-63       -oo 

75  --°5 

74  +-oi 

•77       -oo 
+  o'-ooi8 


•oo 


10-67 

74  +'oi 
•77  +-04 
•85  -oo 

+  O"O02I 


12-6  16-97       -oo 

49-7  17-06  -.18 

94-7  1677       -oo 


13-6  55-92       -oo 

487     -94  --05 

82-1  I     -92   —-05 


90-4 


•86       -oo 
—  o"-ooo8 


10-7  48-58  -oo 
48-0  -64  -oo 
74-8  -83  --13 
io  i  6  -71  -oo 
'  4°°'°° '4 


N.  P.  D. 


Epxsli 

of 

Ol>s. 
1800. 


*«I  nj 


So 


A'lopted 
P.  M. 


117  41-8       o-o 

45'6  43'3  -''4 

7  1-7  42-0  o-o 

83-7  42-6  —0-6 

93-8  42-0  o-o 

4-o"-OO2 


13-8  477  o-o 
51-3  46-9  +1-1 
69-7  49-0  — o-8 
76-8  47-6  +07 
95  i  48-4  o-o 
4-o'  -009 

13-6  54-6  o-o 

507  53'*  +0-4 

74-4  53-8  -0'9 

90-552-4  o-o 

" 


10-7 
51-2 

77'5 
101 


18-1  o-o 

19-8  —0-5 

19-0  41-1 

5  20-8  o-o 


12-7 
47-0 
83-6 
94'3 


10-7 

46-4 
80-7 
88-1 


487 

76-8 
93-9 

12-6 

45-4 
93-9 

•  3-6 

47"o 
82-1 
90-4 


10-7 
45-1 
74-8 


17-;  o-o 

18-1  —0-5 

16  6  +1-1 

17-7  o-o 

'002 


14-2       o-o 

14-8  -0-5 
13-9  40-6 

14-5       o-o 

40 '-004 

53-8       o-o 

53-9  +0-4 

53'5   +  >'2 
54-8       o-o 

4o" -01  2 

29*0       o'o 

3O-8     40'2 

33-9       o'° 
4o"-o6o 


25-4 
23-6 
23-9 
24-8 
—  o"-oo8 


o-o 
+1-5 
4  i-o 

o-o 


29-6  o-o 
29-5  4-0-3 
—  o-i 
o-o 
"-oo8 


30-2 


+  o" 


Star's  Name, 

and  Approximate 

K.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


R.  A. 


Epoch 
of 

Obs. 
1800. 


Id 


Adopted 
P.M. 


•roombridge  3171 

20h    21™ 

50°  15' 


Groombridge  3172 

20h  21m 

47'  45' 


Bradley  2636.... 
20h  ig"1 
21°  28' 


Groombr-3171 

Radcliffe 

Lund 

Greenwich  .... 

Groombr-3172 

Radcliffe 

Bonn 

Greenwich  .... 

Groombr.3 1 73 

Radcliffe 

Christian ia  ... 
Greenwich.... 


Groombridge  3 1 74  Groombr.3 174 
2Oh  22m           j  Radcliffe  ... 
49°  57'  Bonn    

Lund 

Greenwich 


uroombridge  3175 

2Oh   22m 

44°  57' 


Groombr.3 175 

Hadcliffe 

Bonn 

Greenwich  ... 


Groombridge  3176  Groombr.  3 176 


20" 21™ 
34°  54 


Groombridge  3177 

20h  22m 

50°    o' 


Radcliffe 

Helsingfors... 

Harvard 

Greenwich  .. 

Groombr.  3 1 77 

Radcliffe 

Bonn 

Lund 

Greenwich  .. 


107 
50-2 
8 1 -6 
927 

10-8 

47'9 
81-3 

9' 7 

9'7 
46-8 

74'5 
92  3 

10-4 
48-, 

•2-5 
80-7 
94-2 

14-8 
48  o 

73-2 
91-4 


-oo 


31-58 
•65 

74  +''4 
•92       -oo 


-oo 
-10 
'03 
-oo 


-oo 

'24 
-17 
-oo 


3576 
36-00 
36-06 
36-07 

36-12 

'-co 

'5' 

40- 

6-04 

•35 
•32 

•22 

•«5 

21-36 

'39 

•23  4-01 

•21  -00 

—  0B-OO20 


-oo 
-22 

-I2 

-OO 

-oo 


•oo 

—  '10 


Groombridge  3178  Groombr.  3178 
20h  22m  Radcliffe.. 


44°  56' 


Bonn 

Greenwich.... 


Groombridge  3179  Groombr.  3 179 
20h  22m  Radcliffe  ... 

37°  43'  Harvard  .... 

Greenwich 


Groombridge  3 1 80  Groombr-3 1 80 

20h  22m  lladcliffe 

34°  55'  Helsingfors  . . . 

1 1 arvard 

Greenwich 


13-8  52-54  -oo 

45-7      -74  --16 

697  i     -50  4-  'ID 

76-8      -54  4-07 

94-6       -62  -oo 
4o"ooio 

10'2    45-63  '00 

47-4      73  --03 

72-6      -93  --15 

80-7       -80  —  -oi 

94-5       -82  -oo 
4o'-oo23 

14-8  32-25  -oo 

47-0:31-96  4-15 

73-2  32-09  --09 

90-7  31-93  -oo 


10-7 
46-7 

77'7 
94-6 


oo; 


32-57 

•35  +'°8 
•40  —-08 

•25       -oo 


13-8  29-99 

457  3°'2i 
29-95 
30-07 
30-01 


69-7 
78-3 
94'5 


—  •21 


-06; 

•00 


+  O'-OO02 


4 

5 
5 

4 

S 

s 
J 

2 

3 

2 

4 

4 
3 

2 
2 

6 

5 
3 

2 
2 

4 

3 
3 

3 

4 

I 

2 

2 


.  P.  D. 


Epoch 
of 

Obs. 
1800. 


Id 


Adopted 
P.M. 


107 

.49'3 
81-6 
927 


10-8 
48-1 
81-3 
917 

97 
44'5 

74'5 
92-2 

10-4 

457 
72-5 
807 
94-2 


39-3  o-o 

407  -0-9 

39-6  407 

40-4  o-o 
+o"-oi3 

20-3  o-o 

17-5  +i'8 

17-6  +0-8 

18-2  o-o 

—  0"'026 

20-7  o'o 

19-0  +0-4 

18-1  4< 

17-7  oo 


3'-4 
30-6 
31-2 
30-5 
31-1 


o-o 
+  07 
—  o-i 

+  0-6 
o-o 


14-8  46-9 
477  45'4 


73-2 
91-4 

13-8 

47 '4 
69-7 

76-8 
94-6 


IO-2 

48-0 
72-6 

80  7 
945 


45'9 
44-6 

—  o' 

52-8 
52-9 
53'3 
53'3 

53'4 
40' 

5, -6 

520 
52-8  -< 


O'O 

-0-8 
o-o 
'•030 

o-o 

+  O'2 
•  O-O 

o-o 
o-o 
•007 


O'O 
—  O'l 


-     c 
51-6 

52-2 


+0-5 
o-o 


14-8  48-6       o-o 

47-446-8  41-2 

79-1  148-6  —  ri 
47-3       o-o 
—  o"-oi7 


107 
457 
777 
94-6 


,3-8 
46-2 
69-7 
78-3 
94'5 


4'5  +* 

8-9  — c 

9'8  -o 
10-3       o-o 


57-0 
59-0 
577 
57'4 
58'3 


O'O 

-'•5 

40-2 

-f-o-6 

o-o 


4-o"-oi6 


I 

3 
2 

3 

6 

5 

3 
4 

6 
5 
4 
9 

5 
3 

2 
2 

3 

2 

3 

2 

4 

4 
3 

2 

2 

6 

5 
3 

2 
2 

4 

3 
3 
3 
4 

i 

3 

2 
J 


3  S 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Shir's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

•< 
I** 

"3T3   O 

a  a-  o\ 

0  -S  00 

CJ    I-*  ~ 
0>    O 
00  •& 
<J 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

o' 

0--& 

»    «00 

m. 

£ 

Residuals 
C-0. 

c 
'-£ 
m 

tt 

\- 
O 

o 

1 

E|»ch 
of 
Obs. 

r 

_"i 
1*6 

ITS, 

§  S,00 

tj 

<i 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

09 

Jo 

'io 
a 

N'i.  of  Observations 

A<lopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Ador 
P.  1 

ted 
I. 

Groombridge  3181 

20h  22™ 

35*  40' 
Groombridge  3182 

20h  22m 

3o°    4' 
Groombridge  3183 

20*  22™ 

30*     o' 
Groombridge  3184 

2Oh  22m 

3°"  45' 
Groombridge  3185 

2Oh  2jm 

36'  20' 

A*  Cvcrni            .6i^ 

Groombr.3i8i 
Kadcliffe  
Harvard  . 

9-8 
45-0 
77-8 
937 

13-6 

47'4 
72-8 
94-8 

13-6 
48-4 
73'i 
94'4 

I2'6 

45-0 
77-0 
93'o 

12-7 
48-0 
80-8 
91-9 

7'i 
51-1 

76-6 
83-8 

"7 
48-1 
72-1 
80-1 
89-4 

«7l 

45'4 
76-9! 
91-9 

137 
49-0 
76-6 

94'4 

'37 
50-2 

76-1 
94'4 

s             s 
4172       'oo 
•63    —  -oi 

•40     +'12 

•47       -oo 
—  os'oo3O 

2  I  'I  I           'DO 

•18    --io 
'06       'oo 
'04       'oo 
—  os-ooo9 

40*86       -oo 
•97   -'io 
79   +'09 
•88       -oo 

+  O8'OOO2 

48-21       -oo 
•34   --io 

•23  +-05 

•29       -oo 

+  OS'OOIO 
2O'O3          O'O 

•17  -'II 
•32  -'23 

'IO          'OO 

+  os-ooo9 

39-99       -oo 
^o'34       'oo 
^0-42   +-ii 
.0-58       -oo 
+o9-oo77 

8-25       'oo 
•23   +-08 

•31    +  '°3 
•23   +'ii 
•37       -oo 
-fos'ooi6 

2597       -oo 

•79  +  ''° 
•90  —'09 
76       'oo 
—  0s-  0027 

o'37       -oo 
'29   +-o6 
•06   +'28 
•33       -oo 

—  o"-ooo5 

4-98       -oo 
5-01    +-03 
479  +-29 
5-11        'oo 
-j-os'ooi6 

6 
4 

2 

3 

4 
4 

2 

4 

6 
3 
3 
4 

6 
3 
3 
3 

2 

3 

4 

4 

6 
9 

2 
12 

2 

4 

2 

2 

4 

5 
3 
7 
4 

3 
3 
3 
4 

2 

2 

3 
4 

9-8 
46-0 
77-8 
937 

13-6 

47-8 
72-8 
947 

13-6 
48-2 

73'' 
94-2 

I2'6 

47  -0 
75'3 
93'4 

127 
487 
8o'8 
9°'3 

r* 

49  '4 
76-6 
83-8 

11-7 
48-1 
71-1 
80-1 
89-4 

127 

47'5 
74-1 
90-3 

137 
507 

75'3 
93-8 

137 
507 
75'3 
93'8 

33-0       o-o 

33'4  -°'' 
32-9  +0-6 
33-6       6-0 

+  o"'oo7 

19-3       o-o 

'77   +0'8 
18-3   -0-4 
17-4       o-o 

—  O"'023 

I"'  I          O'O 
20'I     —2'4 
20'2     —2'0 

1  8-6       o-o 

+  o":oi9 

34-6       o-o 
33-1    +'•! 
337  +0-3 
33'8       o-o 
—  o''-oio 

40-7       o-o 

39'i    +'"4 
38-8   +1-5 

40-3       o-o 
—  o-"oo5 

57-3       o-o 

557   -0-8 
54-4  -i-o 
53-0       o-o 
—  o"-o56 

15-6          O'O 

16-4  -07 

'77   -''9 
16-3   -0-5 
15-9       o-o 
+  o"-oo4 

7-2       o-o 
7-6  +0-5 
8-3  +0-4 
9-  i       o'o 

+  0"'025 

32-8       o'o 

32-0  +0-7 

32'5     +0-2 

32-7       o-o 
—  o"-ooi 

33-1       o-o 

33-2     +0'2 

34-3    -07 

337       o'° 

+  o"-oo7 

6 
3 

2 

3 
4 

2 
2 

4 
6 

2 

3 

4 

6 

4 
3 
4 

2 

2 

4 
3 

7 
9 

2 
12 

2 

3 

2 

2 

4 

5 

5 
7 
3 

3 

2 

3 
3 

2 
2 
3 

3 

Groombridge  3191 
20h  23™ 
33°  43' 

Groombridge  3192 
20h  23™ 
30°  1  1' 

Groombridge  31920. 

20h   24m 

46°  50' 
Groombridge  3193 

20h  25m 

50°  1  6' 
Groombridge  3194 

20h  25m 

35°  5i' 
Groombridge  3195 

20h  26m 

49°  5'' 
Groombridge  3196 

2Oh  26m 

44°  26> 
Groombridge  3197 

20h  26m 

44°  55' 
Groombridge  3198 

20h  2gm 

46°  54' 

Groombridge  3199 
20h  25-" 

3°°  37' 

Groombr-3  1  9  1 
Radcliffe  

87 

47-' 
76-3 
91-6 

'37 
49'5 
;73'3 
93'4 

M'9 

74'S 

103-6 

io-8 

48-3 
807 
887 

I2'6 

50-1 

77-8 
94-8 

io-8 
46-6 

77'3 
80-1 
90  o 

9-7 
46-7 

74'3 
90-6 

14-8 

47-' 

73-2 

94'4 

11-9 

48-2 
71-8 
947 

127 

497 

73-8 

94'9 

s              s 
43-92       -oo 
43-96   +'05 
44-15    --06 
44-12       -oo 

+  0S-0024 

29-68       -oo 
•78   -r--04 

•82  +-09 

•98       -oo 
+  o8-oo38 

43-88       -oo 
44-03    —  -08 
43-98       -oo 
-f-os-ooi  i 

23-82        -oo 
•92    —'09 

•91  --07 

•84       -oo 
+  os'ooo3 

29-95  +-I5 

30-32    —  -16 
30-12    +-09 
30-23        'oo 
+  oa'ooi6* 

32-27       -oo 
•56   --15 

•5°   +  '°3 
•46   +-07 
•58       -oo 
+os-oo39 

20-92       'oo 
21-27    —-08 
21-34   +-05 
21-51        'oo 
+  os-oo73 

26-26       'oo 
•*3  +''5 

•36     +-I2 

-56       "oo 
-|-o8-oo38 

43-44       -oo 
'66   —'14 
•69   --13 
•61       -oo 

+  0S'OO2I 

42-04  +-26 
•64  -  19 
•59  --04 

•63        -oo 
-fo8-oo40* 

6 
3 

3 
5 

4 

5 

2 

3 

3 

I 

2 

4 

2 

3 

2 
2 

4 

5 

5 

2 
2 
2 

4 

6 
4 
3 
3 

3 
3 

2 

3 

3 
4 
3 
4 

2 

3 

2 

4 

8-7 
45-6 
78-9 
92-0 

'37 
497 
73'3 
93'4 

11-9 

74-8 
103-6 

10-8 
467 
80-7 
887 

12-6 

46-4 

77'8 
94-8 

io-8 
46'3 
77'3 
80-1 
89-8 

97 
48-0 

74'3 
90-6 

14-8 
47'4 
73'2 
94'4 

1  1-9 

45-4 

71-8 

947 

127 
46-6 
73-8 

947 

27-1       o-o 
26-1    +  0-8 
27-2    -0-5 
26-6       o'o 
—  o''-oo6 

3'z       o'o 
3-1    —  o'z 
4-0  -1-3 

2'6          O'O 

—  o"'ooS 

32*8       O'o 
32-5   +0-3 
32-8       o'o 
o'  'ooo 

77       o-o 
5-8   +1-4 

5'4   +i'3 
6'6       o'o 
—  o"'oi4 

54'6       o-o 
54-1    +0-4 
54-2   +0-2 
54-4       o-o 

—  O"'OO2 

457       o-o 
45-3   +0-6 
46-3   -0-3 
46-6   —  o'6 
46-1       o'o 
+  o"-oo5 

54-9       o-o 

477   +i'3 
44  -o  +1-0 
42-4       o-o 
-o"-i55 

23'2          O'O 
20-2     +I'4 
I9'2     +I'I 

19-2       o'o 
—  o"'O5o 

19-1       o-o 
19-9   —  o'i 
21-9   -1-5 
20-9       o-o 

+  0"'022 

55'5       o'o 
55'5   +0-1 
55'4  +0-3 
557       o-o 

+  0"'002 

6 

4 
3 
5 

4 
3 

2 

3 

3 

3 
3 

2 

3 

2 

3 

2 

3 
4 

5 

5 
5 

2 
2 

3 

6 

4 
3 
3 

3 
3 

2 

3 

3 
3 
3 
4 

2 

3 

2 

4 

Helsingfors... 
Greenwich  ... 

Groombr.  3  1  92 
Radcliffe  

Greenwich  .. 

Groombr.3i82 
Radcliffe 

Helsingfors  ... 
Greenwich  ... 

Groombr.  3183 
Radcliffe 

Helsingfors... 
Greenwich  — 

Groombr.  31910 
Bonn  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.  3  1  84 
Radcliffe 

Greenwich  .... 

Groombr.3  1  93 
Radcliffe  ... 

Lund  

Helsingfors... 
Greenwich.... 

Groombr.3  1  85 
Radcliffe  
Harvard  
Greenwich  .... 

Groombr.3i86 
Radcliffe  .  . 

Greenwich  — 

Groombr.  3  1  94 
Radcliffe  

Harvard  

Greenwich  

Groombr.3  1  95 
Radcliffe  

20h  2jm 

4o-  58' 

Groombridge  3187 

2Oh  24m 

49*  45' 

Groombridge  3188 

20h   23m 

36'  20' 

Groombridge  3189 

20h  23m 

29*  55' 
Groombridge  3190 

20b  23m 

*9°  53' 

Bonn  

Bonn 

Lund  

Greenwich  ... 

Groombr.3  1  87 
Radcliffe  ' 

Greenwich  

Groombr.  3  1  96 
Radcliffe  

Bonn  
Lund  

Bonn  

Greenwich  — 

Groombr.  3  1  97 
Radcliffe  

Greenwich.... 

Groombr.  3  1  88 
Radcliffe 

Bonn  

Harvard  
Greenwich  ... 

Groombr.  3  1  89 
Radcliffe  ! 

Greenwich  .... 

Groombr.  3  1  98 
Radcliffe  

Helsingfors  .  .  . 
Greenwich....; 

Groombr.  3  1  90 
Radcliffe 

Greenwich.  ... 

Groombr.  3  1  99 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Helsingfors... 
Greenwich  — 

• 
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Slur's  Name, 
and  Appnxim.-itr 
R   A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  p. 

u. 

Star's  Name, 
and  Approximate 
K.  A.  and  N.  P.  I>. 
1890-0. 

Authority; 

K.  A. 

N.  P. 

D. 

of 
Ob*. 
1800. 

§ 

fo 

No.  of  Observationl. 

Epooh 
of 
Obs. 
1800. 
+ 

ll 

z 

la 

X 

6 

jr 

I 

o 

<•-> 
3 

K|>o<'h 

of 

Ohs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesidnals 

c-o. 

No.  of  Observations. 

hot* 

of 
Oba 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

tt 

II 

|  No.  of  Observations. 

Adopted 
1'.  M. 

RM. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombiidge  3200 
49°  56' 

Groombr.  3  200 
Radcliffe  

10-8 
46-8 

75'3 
807 
90-1 

6-6 

48-3 

77'9 
69-6 

10-8 

47'3 
807 
ior6 

13-6 

487 

73-8 
93.6 

12-7 

47'5 
757 
947 

107 

44'4 
;82'4 
85-7 

1  1-7 

83-8 
91-0 

I1'2 
47'9 

777 
94'3 

97 

]49'2 
75-8 
92-9 

'47 

79-1 
89-4 

S                   8 

3-69       -oo 
37'    —'04 
4-40  --39 
3-62   +-03 
3-65       -oo 

38-99       -oo 
39-09       -oo 
39-17   --oi 
39-14       -oo 

25-17       -oo 
•29   —  -10 

•34   -''3 
•23       -oo 

9-32       -oo 
•37   —08 
•28   —.01 
•26       -oo 
—  o'-ooo8 

40-91       -oo 

41-OO     —  -O2 

41-06  —-03 
41-07       -oo 

+  O8'OO2O 

29-10       -oo 
•43   —  *6 

•31  --04 

•27       -oo 

-J-O''0023 

18-85  +  •» 

19-17   —  -i  8 
19-34  --31 
19-04       -oo 
+  o'-ooio* 

• 

2274       -oo 

2323  --09 

23-41       -oo 
23-58       -oo 
+  o'-oioi 

40-06       -oo 

•27  --03 

•61    —-25 
•43       -oo 

58-11       -oo 
58-00  +-03 

5775   +'" 
57-95       -oo 

—  O''OO2I 

5 
B 

2 
2 

3 

7 
5 
3 
8 

i 
3 

2 

3 

2 

3 

2 

3 

3 
3 
3 
3 

5 

3 
3 

4 
3 

2 

3 

12 

4 

2 

5 
6 

2 

4 
4 

4 
3 
3 
3 

10-8 

75'3 
80-7 
90-1 

6-6 

43'4 

77'9 
69-6 

10-8 

47  ' 
80-7 
101-6 

13-6 
46-8 

73-8 
93-6 

127 
47-8 
757 
947 

107 
43-8 
82-4 
857 

117 

49  '4 
83-8 

91-0 

in 

457 
777 
94-2 

97 
50-3 

75-8 
927 

'47 
49'4 
79  i 
89-4 

40-  1       o-o 
39-9   +0-4 
40-6       o-o 
39-6  +1-0 
40-7       o-o 
+o"-oo8 

4-9      o-o 
4-6  +o  3 
5-1    —o-i 
5-0       o-o 

+  O"'OO2 

2-5       o-o 
0-8   +0-8 
o-i    -+-0-6 
0*3      0*0 

—  0"-024 

37-0  —i-6 

35'4  +''3 
37-9   -0-2 
38-4       o-o 

34-5       o-o 
37-1    -1-6 
36-9   -0-4 
37-1  ^    o-o 

26-6       o-o 

26-3  +0-7 
27-9  -0-3 

27-6       o-o 
+o"-oi3 

35-1       o-o 

35-8  -0-3 

?5'3   -r-o-5 

359       o-o 
+  o'  -oio 

41-9       o'o 

37-5  +07 

34-8   +0-1 
33-2  ^    o-o 

15-0      o-o 
14-4  H-o-i 

15-1  -0-9 

14-1       o-o 
—  o"'oi  i 

A*7         O'O 

4-3  +0-3 

4-4      o-o 
4-4      o-o 
-o"-oo4 

5 

2 

2 
2 

3 

7 
3 
3 
8 

i 
3 

2 

3 

2 

3 

2 

3 
3 

2 

3 
3 

5 
3 
3 
4 

4 
4 

2 

3 

1  1 

3 

2 

5 

6 

3 
4 
4 

4 
3 
3 
3 

46  Cygni  w' 

Groombr.32io 
Radcliffe 

77 
457 
82-1 

857 

13-6 

47'' 
73-8 

93-8 

77 
53'* 
100-; 

117 

46-7 

75'' 
89-4 

1  I'2 

49'5 

81-3 
94'5 

10-8 
48'i 
72-7 
93-9 

ii-8 

73-6 
88-0 

11-9 

47-o 
81-8 

907 

7'4 
48-9 

935 

'47 
477 
737 
93-6 

»                s 

55-14       -oo 

•07     +'05 
•13     --04 

•09       -oo 
—  o"-ooo6 

5-69       -oo 
5-89   --09 
6-05  —  -16 
5-95      -oo 

22-28       -oo 
21-78   —  -oi 

2  I  -44          'GO 

—  o'-oogi 

12-29       -oo 
•47   --01 
•62   —-07 

•59       -°° 

+  O''OO29 

8-72       -oo 

895  --07 
9-08  --08 

9-06          'GO 

59-83       -oo 

59-28  +-04 

59-08  —  -11 
58-68       -oo 

5'22          -00 
•24    +'05 

'43   -'1C 
•36       -oo 
•fo'-ooiS 

2-63       -oo 
•68   —-04 
•66       -oo 
•66       -oo 

43  -60       -oo 
43-86  +-02 
44-19      -oo 

4-6  1       -oo 
•31   +-16 

•22     +'14 

•28       -oo 
—  0^0042 

7  , 
3 
3 

5 

4 
3 

2 

3 

8 

9 
5 

4 
3 
3 
3 

12 

5 
4 

5 

4 

4 

2 

4 

6 

4 
3 
3 

6 
3 

2 

3 

6 
"i 

4 

2 

3 

77 
447 
82-1 
857 

I3'6 

48-0 

73-8 
93-0 

7'7 
49'9 
100-3 

117 

457 

75'' 
89-4 

11*2 
47'9 

81-3 
94'3 

10-8 

45'4 

727 

94-0 

1  1  -8 
46-1 

73-6 
88-0 

11-9 

49-0 
8r8 
9°7 

7'3 
487 
919 

'47 

737 
93-6 

59-1       o-o 
Sri   —0-2 
62-4  +0-4 
63-0      o-o 

467       o-o 
477   -o-i 
48-8   -0-6 
487       o-o 

9-1       o-o 
11-4  -0-3 
13-6       o-o 
+o"-o49 

58-1       o-o 
56-5   -0-4 
53-8   +0-8 

537  n  o-o 

52-3       o-o 
53'5   -0'5 
53-'    -H>-3 
537       o-o 
+  o  -017 

60-0      o-o 

44-6    +0-2 

32-2  +0-7 
237       o-o 
-o'-436 

in       o-o 
9-o  -f  i  'o 

9-9  -07 
8-8       o-o 

60-4       o-o 
58-8  +1-6 
60-4       o'o 
60-4      o'o 
o"-ooo 

30-4       o-o 
31-1   +0-1 
32-0       o-o 

45-3       o-o 

45'2    +0-2 

45-0  +0-5 
45-6       o-c 

8 
4 

6 

4 
3 

2 

4 

10 

6 

5 

5 

3 
3 
3 

12 

4 
4 
5 

4 
3 

2 

3 

6 

3 
3 
3 

6 
4 

2 

3 

7 
4 

32 

4 

2 
2 

3 

20h  27m 

41°    8' 
Groombridge  3211 

2Oh  27m 

29'  56' 

Groombridge  3212 
20h  15™ 

5°  39' 
Groombridge  321; 

20h  28m 

38°     3' 
Groombridge  32  it 

20b   28m 

3  5°  46' 
Groombridge  3215 

20h  28m 
48'   29' 

Groombridge  3216 
20h  29'° 
48°  54' 

Groombridge  3217 
2oh  29"* 
47'  '°' 

2  Cephei  0 

Lund  

Greenwich  

Groombr.32i  i 
Radcliffe  

Greenwich  .... 
Groombr.  3  20  1 

2Oh  26m 

41-25' 

Groombridge  3202 

201'  27m 

50°  26' 
Groombridge  3203 

2O1'   26m 

30°    6' 
Groombtidge  3  204 

2Oh  26™ 

36°  .4' 

PiazziXX.  199.... 
20h  27™ 

4-'    9' 

Groombridge  3206 
20h  27™ 
38'    4 

Gruombridge  3207 

20h  27m 

Groombridge  3208 
20h  25™ 
21°     2' 

Groombridge  3209 

20h  27m 

45°  I2' 

Helsingfors  ... 
Greenwich 

Groombr.  32  12 
Radcliffe  

Greenwich  .... 

Groombr.  3202 
Radcliffe...  ••• 
Lund  

Greenwich  

Groombr.3213 
Radcliffe 

Greenwich.... 

Groombr.3zo; 
RadclifTe  

Helsingfors  ... 
Greenwich... 

Groombr.  320.1 
Radcliffe  

Harvard  

Greenwich.... 

Groombr  3214 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.32O5 
Radcliffe  ... 

Greenwich.... 

Groombr.32i  5 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.  3  206 
Radcliffo  

Greenwich  .... 

Groombr.32i6 
Radcliffe 

Bonn 

Greenwich.... 

Groombr.32O7 
Uadcliffe  

Greenwich  .... 
Radcliffe  

Harvard  

Greenwich  .... 
Groombr.  3  20  8 

-p  in]:tra 

Greenwich  .... 

Groombr-32i8 
Radcliffe  
Greenwich  .... 

Groombr.  3219 
Radcliffe 

Cliristiania.... 
Greenwich  .... 

Groombr.3209 
Radcliti'e  

2Oh  27™ 
27°   22' 

Groombridge  3219 
2Oh  29"" 
45°  23' 

Bonn  

Bonn 

Greenwich  .... 

Greenwich.... 

• 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
B.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
:8oo. 

+ 

»<^  0 

111 

O    PH^ 

If 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  I).  1890-0. 

Residuals 
C—  0. 

t/. 

> 

1 
o 

c 

0 

fc 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
(-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3220 

20h  2gm 

48°  36' 

Piazzi  XX.  217.... 

zoh  2gm 

33°  35' 

Grroombridge  3222 
20h  29™ 
36°  13' 

Groombridge  3223 

20h  2gm 

45'  12' 

jroombridge  3224 
20h  29™ 
37°  21' 

Groombridge  3  22  5 
20h  30™ 
47°    o' 

Groombridge  3226 

20h  j0m 

43°  4°' 

Groombridge  3227 
2oh  30™ 
43°  57' 

Groombridge  32  2? 
20h  30™ 

49°  l6' 

Groombridge  3229 
20h  30™ 
45°    '5' 

Groombr.322O 
Eadcliffe  

io'8 
477 
75'3 
927 

87 
48-5 
70-8 
85-1 

127 
49-2 
71-8 
95-0 

14-7 
48-7 
73-2 
90-0 

107 

47'3 
72-8 
94-0 

11-9 
487 
82-4 
94-6 

117 

45'4 
78-3 
84-1 

1  1  -8 

477 
83-6 
94-0 

11-8 

46-7 

72'5 
92-8 

H7 
497 
73'2 
91-7 

s            s 
53-57       -oo 

'43    +'°5 
•35   +-06 

•36       -oo 

—  08'0026 

5-37       -oo 
•33   +'02 

•40  --07 

•32       -oo 
—  os'ooo7 

1877       -oo 

•87     —'02 

•86   +-03 
•94       -oo 

+  O8'OO2I 

57-31        -oo 
57-10  +-15 
56-92   +-30 
57-19       -oo 
—  os-ooi6 

39-08       -oo 

•02     +.07 

•02   +-08 

•11           '00 

+o"-ooo4 
26-38       -oo 

•41  --03 

•46  —-08 
•38       -oo 

0S'OOOO 

18-52       -oo 

•65  --05 

•70   —  -oi 
•71       -oo 

+  O"-0026 

20-86   +-2I 
21-26  —'25 
20-99  —-03 
20-94       -oo 
—  o8-ooi6* 

38-10       -oo 
•16  —'oi 

•24  --09 

•17       -oo 
+  os"ooo9 

27-71  --13 

•22     +-14 
'2  I           -OO 

•09        -co 
—  os-oo64* 

5 
3 

2 

3i 

6 
4 

2 

3 
3 

2 

3 

si 

4 
3 

2 

3 
i 

2 
2 

4 
4 

2 

3 
3 

6 
3 

2 

3 

2 

2 

3 
3 

6 

3 

2 

3 

3 
3 

2 

3 

10-8 
48-4 

75'3 
92-7 

87 
44-8 
70-8 
85-1 

12-7 
47-8 
71-8 
947 

'47 
49-1 
73-2 
90-0 

107 
45-6 
72-8 
95'4 

1  1-9 

47'7 
82-4 
94-6 

117 

447 
78-3 
84-1 

11-8 
49-0 
83-6 
94-0 

1  1  -8 
47-1 
72-5 
91-9 

'47 
45'i 
73'z 
9'7 

0-2          O'O 

34  +0-3 
7-0  -07 
7  9       o-o 
+  o"-094 

37-1       o-o 
36-9   +0-3 
38-1    —0-9 
37-3       o-o 
+o"-oo3 

6-1       o'o 
6-7   -07 
6-4  -0-5 
5-9       o-o 

—  O''"OO2 

5-0       o-o 
5-7   -0-6 
5-9   -0-8 
5-2       O'o 
+  o"-oo3 

0-3       o-o 

2'I     —1-2 

ro  +0-5 
1-9       o-o 
+o"-oi9 

46-6       o-o 

48-4  +0-9 
50-7  +0-9 

52-5       o-o 
+  o"-o7i 

60-5       o'o 
60-9   —  o'l 

59-5  +  17 

61-2       o-o 
+  o"-oio 

38-4       o-o 

39-1  -0-3 

39-5     -0-2 

39-5       o-o 
+  o"-oi3 

517       o-o 

51-4  -0-5 

497   +0-6 

50-0       o-o 

—  0"'02I 

18-1       o-o 

21'0     —0'7 
22'4          O'O 

23-8       o'o 

+  o"'074 

5 
3 

2 

4 

6 
5 

2 

3 

3 
4 
3 
3 

4 

7 

2 

3 

i 

3 

2 

3 

4 
3 
3 
3 

6 
4 

2 

3 

2 

3 
3 
3 

6 
3 

2 

3 

3 

2 

Groombridge  3230 

20h  20/m 

30°  18' 
Groombridge  3231 

20h    30m 

35°  55' 

Groombridge  3232 
20h  30™ 
37°  34 

Piazzi  XX.  222  
20h  29™ 
29°  56' 

Groombridge  3234 

20h  j0m 

35°  34' 

Groombridge  3235 
2oh  30™ 
37°  33' 

Groombridge  3236 

20h  jjm 

48°  29' 
Groombridge  3237 

2Oh    3Im 

43°  3i' 

Groombridge  3238 
20u  3Im 

45°     6' 
Piazzi  XX.  236... 

20h  jjm 
38°   31' 

Groombr.  3  2  30 
Radcliffe 

,3-6 
48-7 
73'3 
95'4 

12-7 

47'9 
76-8 

94-8 

107 
50-2 
78-2 
93-0 

'3-6 
48-2 

75'3 
94-6 

12-7 
47-8 

777 
94-8 

10-7 
48-1 
827 
93-0 

97 
46-7 

777 
90-6 

1  1-7 
47-0 
74-6 
91-4 

14-8 
48-4 
73-6 
93-6 

98 

477 
76-8 
93-8 

s            s 
3474       -oo 
34-79  +-io 

34'95   +  '°4 
35-09       -oo 

+  o"'oo43 

9'45       -0° 
•52   --06 

•63   --16 

•48       -oo 
-f  o"-ooo4 

20-13       -oo 
•01    +-io 

•09     -f-'OI 

•09       -oo 

—  os-  ooo  5 

49-54     -°° 
•51  +-07 

•48  +-13 

•64       -oo 

+  O8-OOI2 

27-66       -oo 

27-97  --09 

z8-oo  +-06 
28-17       '°° 
+os-oo62 

39-12  +  -23 

•64   -'i8 

•67  --08 

"62       "oo 
+  os-oo33* 

22-65       '°° 

•71    --07 
•72   —-08 

'64          'GO 
—  OS'OOOI 

14-14       -oo 
•37   +-06 

•67     —-02 

•78       -oo 
+os-ooSo 

41-72       -co 

•70  --04 
76  --15 

•57       -oo 
—  o""oo  1  9 

38-33     -°° 

•26    +'02 
•22     +'02 

•23        oo 

—  Oa'OOI2 

3 

2 
2 

5 

4 

4 

2 

3 

2 
2 

4 
6 

4 
3 

2 

4 
5 

2 

2 

3 

2 

3 

4 
6 

6 

4 
3 
3 

3 
3 

2 

3 

2 

3 

2 

4 
6 

3 

•  3-6 

48*0 

73'3 
95'3 

127 
49-1 
76-8 
94-8 

10-7 
51-0 
78-2 
93'3 

•  3-6 
46-4 

75-3 
94  '4 

i*7 

507 

777 
94-8 

107 

457 
82-7 
93-0 

97 
477 
777 
9°7 

H7 

457 
74-6 
91-4 

14-8 

5  1  '4 
736 
93-6 

f 
46-5 

76-8 
93-8 

//            // 
46-0       o-o 

44-4  +07 

43'3   +i-° 
43-6       o'o 

—  O""O29 

10-7       o-o 

10-3  +0-3 
10-3  +0-3 

10-6       o-o 

—  o"'ooi 

21-7       0-0 

22'I     +0-4 
2  I  -I     +2'0 

23-4       o-o 

+  0"'021 

55-1       o-o 

567     +0'5 

58-2   +0-9 
60-4       O'o 
+  o"-o66 

32-2       o-o 
30-9  +0-9 
30-9  +o  6 
31-4       o-o 
—  o"-oio 

2'6          0-0 
3-0    +0-2 
2-9    +1-1 
4'2          O'O 

+  o"'oi9 
25-8       0-0 

25'I     +0-2 

25-7    -0-8 
24-8       o-o 

—  o"'OI2 

58-8       o-o 
6o'3   —2-i 

57'3   +0'3 

57'3,        0'° 

—  o''-oi9 

17-9       0-0 
19-2   —  0-8 
19-6    —  o'8 
19-0       o-o 
+  o"-oi4 

31-0       o-o 

29-6  +1-3 
30-2  +0-7 

30-9       o-o 

—  O'''OOI 

3 
3 

2 

5 
6 

2 

3 

2 

3 
4 
6 

4 
3 

2 

4 

5 
4 

2 

3 

2 

4 

7 

6 

4 
3 
4 

3 
3 

2 

3 

2 

3 

2 

4 

6 
4 

2 

3 

Bonn 

Helsingfors  ... 
Greenwich  

Groombr.323i 
Radclitfe 

Greenwich  ... 

Groombr.322i 
Radcliffe  

Helsingfors  
Greenwich  ... 

Groombr.3222 
Eadcliffe  

Harvard  

Greenwich  ... 

Groombr.  3232 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr.3223 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.3233 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.3234 
Radcliffe 

Greenwich  .... 

Groombr.3224 
Eadcliffe  

Harvard  

Harvard 

Greenwich.... 

Groombr.3225 
Eadcliffe  

Greenwich.... 

Groombr.3235 
Radcliffe  

Greenwich  — 

Groombr  3226 
Eadcliffe  

Greenwich  — 

Groombr.  3236 
Radcliffe  .  .  . 

Bonn  

Bonn  

Greenwich.... 

Groombr.3227 
Eadcliffe  

Greenwich  ... 

*  • 

Groombr.3237 
Eadcliffe 

Bonn  

Bonn 

Greenwich... 

Groombr.322i 
Eadcliffe  

Greenwich  

Groombr.3238 
Eadcliffe  

Bonn  

Bonn. 

Greenwich  

Groombr.3229 
Eadcliffe 

Greenwich  — 

Groombr.  3  2  39 
Radcliffe  
Harvard 

Bonn  

Greenwich  ... 

Greenwich  — 
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Star's  Name, 
and  Approximate 
R.  A.  nmi  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Slur's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  u. 

Epoeb 

of 

01.S. 

1800. 

Ifi 

ttesidnala 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Sncunds  of 
Ailopti-d 

\.  i'.  11.1890-0. 

Residuals 
C-0. 

Nn.  of  01  nervations. 

Epoch 
of 
Obs. 
1800. 

Jrig 

-- 

ResidnaU 
C-O. 

No.  of  Observations. 

Eporh 
of 
Obs. 
1800. 

.6 
fc 

Residuals 
C-0. 

No.  of  Obaenratious. 

Adopted 
P.  M. 

Adopted 

p.  Si. 

Adopted 
P.M. 

Adopted 
P.M. 

Groombridge  3240 
•-_-+7'»3' 

Bradley  2673 

Radcliffe  .  .. 

11-9 

45'4 
71-2 

93'0 

87 
507 
98-3 

49-1 
71-9 
947 

1  1-9 

45'« 
80-9 

io-8 
46-6 

747 
92-0 

10-7 
46-4 
76-8 
947 

8-8 

457 
75-6 
99-  1 

,3-6 
46-1 
74-1 
94'4 

117 

79-8 
85-8 
83-8 

97 
44-6 
72-7 
917 

S                    8 

30-81       'oo 

•92  --09 
•89  --05 

•85       'oo 
28-89       -oo 

•58  +-28 

•84       -oo 
—  o"'ooo6 

56-81       -oo 

57-10  --09 

57'2O  —  -06 
57-26       'oo 

4-55       -oo 

4'95   -''5 
5-15   --06 
5-16       -oo 

28'1  1          'OO 

•36   --16 
'33   -06 
•32       -oo 

+  O"-OO26 

5  '47       -oo 
•31    +-08 

'44  -'«' 
'29       -oo 

—  O*'OO2I 

11-47       -oo 

'22     +'l8 
•25     +'09 

•29       -oo 

—  O"'OO2O 

5574       '°o 
'24  +'32 

'43     --02 

•30       -co 
31-75       -oo 

•87  --07 

•82   +-oi 

•96  --13 

•83       -oo 

+  0"'OOI  1 

38-65       -DO 
•36  +-oi 
•42  —'26 

•02           -00 

4 
3 

2 

3 

5 

3 
4 

3 

2 
Z 

3 

4 
3 
4 
5 

3 
4 

2 

3 

6 
3 

2 

3 

3 
3 
4 
5 

5 
3 
3 
3 

6 
6 

4 
16 

3 

6 
3 

2 

3 

48-3 
71-2 
93-0 

87 
437 

127 

45'3 
71-9 

947 

11-9 

45-8 
80-9 
89'3 

10-8 
48-0 

747 
92-0 

10-7 

49'9 
76-8 

94'7 

8-8 

75-8 
98-2 

I3'6 
48-2 

74'' 
94'4 

11-7 
46-5 
79-8 
85-8 
83-8 

97 
47'5 
7*7 
917 

36-2       o-o 

35-8     -0-2 

3  5  -4       o-o 
—  o"-oio 

25-6       0-9 
26  i   +0-4 
27-9       o-o 

+  O"'026 

4-7       o-o 
4-6   +0-6 
5-9   -0-3 
6-0       o-o 
+  o"-o  1  6 

55-5       o-o 
49-8       o-o 
44-8   -i-o 
42-4^    o-o 

13-3       o-o 

12-7  +0-9 

iz-8   +1-1 
14-0       0-0 

38-7       o-o 
39'6       o'o 
39-5   +0-8 
40-7       o-o 

40-5       o-o 
42-2   —  0-6 
43-1    -0-8 
42-9       o-o 

277       0-0 

27-6    +0'2 
28-4    -0-5 

28-0       o'o 
32-3       o-o 

33-2  -0-3 
329  +1-4 

33'4       °'o 
+o"'oi5 

43-0       o'o 
50-2   +ro 

55'3   +''4 
60-7       o-o 

+  O"'2l6 

4 
4 

2 

3 

6 
4 
4 

3 
3 

2 

3 

4 
3 

4 

5 

3 
4 

2 

3 

6 
5 

2 

3 

6 
3 
4 
4 

5 
4 
3 
3 

6 

5 

16 

3 

6 

5 

2 

3 

Groombridge  3250 
2Oh  35™ 
*9°  37' 

Radcliffe  

,3'6 

45-2 
74-8 
93-8 

7-8 
45-8 

94'4 

9-8 

47'2 
80-6 

78-4 

9-1 
46-4 

73'3 
94-8 

,3-6 

48-0 
72-3 
94'  3 

,3-6 

47-0 

75'' 
93-8 

107 

45'4 
81-1 

88'i 

11-9 
46-9 
82-2 
86-3 

127 
48-1 
74'' 
947 

B                 S 

31-38       -oo 
•64  —-06 

•90  --13 

•88       -oo 
-j-o"-oo62 

5677       'oo 

57-06  --09 

57-22       -oo 

-r-0"1O052 

53-51       -oo 
•37   +-io 

'39   +'°4 
•43       -oo 

—  O"'OOI2 

9-  54       -oo 
•65   --14 

'34   +''4 
•47       -oo 
—  o"ooo8 

55-90       -oo 
55-91    +  -13 

55'93   +  -2* 
56-25       -oo 
+  o'-oo43 

13-15       -oo 

•37   -''3 
•42   --09 
•38       -oo 

20-33       -oo 

•39  --08 

'45   ~'«7 
•27       'oo 
—  o'-ooo8 

5  7  '97       '00 
58-02   +-oi 
58-17   --07 
58-11       -oo 
-f  o"oo  1  9 

58-12       -oo 
•50  --15 

'57   -'05 
•65       -oo 

4 
4 

2 

5 
6 

10 

6 
3 

2 

4 

6 

4 
3 

5 

5 
3 

2 

4 

3 
3 
3 
3 

3 
3 

2 

3 

6 
$ 

2 

5 

3 
3 
3 
3 

13-6 

74-8 
93-6 

7'8 
45'2 
927 

9-8 

45'1 
80-6 

78-4 

9-1 

47'9 
73'3 
947 

13-6 

47'9 
72-3 

94-6 

13-6 
46-4 

75'' 
93-8 

10-7 
46-3 
Iri 

88-i 

I  IM 

48-2 

94'3 

46-3 
82-2 
86-3 

127 
48-5 

947 

54*1       o'o 

53'9  -°'4 
52-8   +0-2 
52-6       o'o 

19-2       o'o 
21  -3   -i  -4 
20-9       o-o 

33-5       o-o 

33'0    +0'2 

34''    -i  '2 

32-9       o-o 

547       o-o 
56-7   —0-8 
567  +o'i 
57'4  „    o-o 

1  -0         O'O 
2-0    +1-4 

3'4  +'7 
6-5       o-o 
+  o"-o68 

14-0       o-o 
127   4-0-8 
13-2   -o-i 

12-8          O'O 

3'6       o-o 
1-9  +i'6 
1-3   +2-1 
3-4       o-o 
—  o"-oo3 

44-9      o-o 
457   -0-6 

44-9       o-o 
o"-ooo 

36-8       o-o 
36-1   +0-3 
37-0  -0-9 
36*0      o-o 
—  o"-ou 

59'4      o'° 
59-6  —  0-6 
59-5   -0-8 
58-4      o-o 

—  o"'OI2 

4 
5 

2 

5 

6 
6 

23 

6 
3 

2 

4 

6 

5 

1 

5 

5 
5 

2 

4 

3 
3 
3 

3 

3 
4 

2 

3 

123 
54 

64 

6 

5 

2 

6 

3 
4 
3 
3 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr-3251 
Radcliffe  

Greenwich  
Radcliffe 

20h  30m 

>7°  jo' 

Groombridge  3242 
zoh  31™ 
23°    4 

(  Iroombridge  3243 
2Ob  34™ 
47°  32' 

Groombridge  3244 

20h  j+m 

46°    3' 

Groombridge  3245 
zoh  34™ 
37°  24 

Piazzi  XX  265.... 

2Oh  j2m 
>9°  50' 

Groombridge  3247 
2Oh  32™ 
20°  42' 

Groombridge  3248 
2Oh  35™ 
49°  48' 

Groombridge  3249 
48°  " 

2Oh  32m 

'5°  25' 

Groombridge  3252 
2oh  36m 
51"  18' 

Groombridge  3253 

20h   36™ 

34°  22' 

Groombridge  3254 
zoh  341U 
20"  42' 

Groombridge  3255 
zoh  36™ 
29'  28' 

Groombridge  3256 
2oh  37™ 
46°     z' 

co  Cvffni               a 

Greenwich  

Groombr.3242 
Radcliffe  
Christiania.... 
Greenwich.... 

Groombr.3243 
Radcliffe...  . 

Greenwich.... 

Groombr.3252 
Radcliffe  

Lund  

Greenwich.... 

Groombr.3253 
Radcliffe  

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr-3254 
Radcliffe  

Greenwich  ... 

Groombr.3244 
Radcliffe  
Bonn  

Christiania.... 
Greenwich  

Groombr.3255 
Radcliffe  

Greenwich  ... 

Groombr.3245 
Radcliffe 

Harvard  

Helsingfors  .  .  . 
Greenwich  — 

Groombr.3256 
Radcliffe 

Greenwich.... 

Groombr.3246 
Radcliffe  

Christiania  
Greenwich  .... 

Groombr.3247 
Radcliffe  

Bonn  

Greenwich  .... 

Grooinbr.3257 
Radcliffe  .... 

Christiania  
Greenwich  — 

Groombr.3248 
Radcliffe 

zoh  jjm 

45°    6' 

Groombridge  3258 
20h  37m 
48°  4°' 

Groombridge  3259 
zoh  35™ 
22°  52' 

Bonn  

Greenwich  .... 

Groombr.3258 
Kadcliffe 

Bonn  

Lund  ....... 

Bonn  

Greenwich  .... 

Groombr.3249 
Radcliffe  .. 

(Greenwich.... 

Groom'ir.3259 
Radcliffe 

Bonn..  ... 

Christlanui.... 
Greenwich.... 

Greenwich.... 

a  Cygni  has  been  used 

as  a  CliKrk  Star,  the  adopted  R.  A.  for  i8io'o  being  obtained  from  Newcomb's  Fundamental  Catalogue. 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

•o""' 

v&  0 

ffgji 

§"£.€ 
£.§ 
•< 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

» 

Id 
31 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

•~< 
tort  d 

IT* 

IF 

&& 

•< 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

d 

s-ai 

m  £  CO 

5  oV-* 

§TS" 
M^^ 
^ 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
Pv  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  3260 

20h  25m 

5*  ,48* 

jroombridge  3261 
20h  29™ 

7°  59' 

Groombridge  3262 
2oh  37m 

35°  17' 
Groombridge  3263 

2Oh  j^m 

29°  53' 
e  i  Cvcrni 

Groombr.326o 
Radcliffe  

7-8 
5z'5 
93'3 

7-8 

5°'5 
95'3 

12-8 
46-4 

777 
94-0 

«3'6 

44-0 

73-8 
84-0 

8'9 
44-8 
So-6 
69-6 

97 
45'3 
71-3 
87-8 

9  '9 
44'3 
77-6 
89-0 

12-7 
46-1 

71-8 

93'9 

7-8 
50-6 
90-7 

10-7 

45'i 

82-3 

84-3 

s             s 
40-91        -oo 

41-84  +-49 

43-64       -oo 
+o»'03i9 

28-74       '°° 
28-68   +-27 
29-18        -oo 
+  os-oo5o 

35-84       -oo 
74  +  'io 

75   +'°9 
•84       -oo 

o8  oooo 

57-70       -oo 
•68   +-oi 

'55   +''4 
"69       -oo 

—  OS'OOOI 

49-22       -oo 
-19       -oo 
•28  —-13 
•i  6       -oo 

—  0s  0010 

56-18       -oo 

•21     —  -01 

•30  --09 

'22          -OO 

+o"-ooo; 

2-49       -oo 
•46   +-oi 

•40  +-05 

•44       -oo 
—  os-ooo6 

33-85       -oo 

33-87    +•!! 
34-07     +-02 

34-18       -oo 
+  os'oo4i 

42-99       -oo 

43-94  +-15 

45-12       -oo 
+  os-0257 

58-28       -oo 

•37  --08 

•51     —'22 

'29       -oo 

+  0S'OOOI 

4 
II 

3 

5 
4 

5 

4 

3 

2 

4 

6 
4 

2 

4 

6 

5 

2 

7 

6 
5 

2 

3 

3 
3 

2 

3 

4 
3 

2 

5 

i 

4 
96 

6 
3 
3 
3 

7-8 

497 
92-6 

7-8 
46-4 
95'3 

12-8 
46-1 

777 
93-8 

•  3-6 
46-3 

73-8 
84-1 

8-9 
43-6 
80-6 
69-6 

97 
437 
7''3 
87-8 

9  '9 
43'4 
77-6 
89-0 

127 

45-2 
71-8 
93-6 

7-8 

437 
90-7 

10-7 

44'5 
82-3 
84-3 

19-8       o-o 

199  -1-5 

i6'9       o-o 
-°"'°35 

32-1       o-o 
34-0   -0-4 
357       o-o 
+  o"-04i 

5-2       o'o 
5-1       o-o 
5-0   +0-1 
5-1       o-o 
—  o"'ooi 

47-2       o-o 
40-6  -f  0-5 
357       o-o 
33-8       o-o 
—  o'^igo 

17-4       o-o 

I7'8     —0-2 

17-1   +0-6 
177       o-o 
+  o"'oo5 

36-8       o-o 

36-6  +0-5 

35'4  +'"9 

37-5       o-o 

+  o"-oo9 
42-9       o-o 

44-0     —  O'2 

457    -i'o 
45-0       o-o 

+  0"'O26 

2  5  '8       o'o 
27-3   -0-3 

26-8     +I'2 

28-7       0-5 
+  o"-O36 

247       o-o 
25-1    —0-6 
24-2       o'o 
—  o"-oo6 

7-4       o-o 
8-5   -0-7 
9-0   -07 
8-3       o-o 

+  O"'OI2 

5 

4 
5 

5 
3 

5 

4 
5 

2 

4 

6 

5 

2 

6 

6 
4 

2 

6 

6 

4 

2 

3 

3 
3 

2 

3 

4 
4 

2 

5 

i 

4 

I  12 

6 
4 
3 
3 

Groombridge  3270 
20h  40™ 
35°    6' 

Groombridge  3271 
26*  41™ 
43°  -4' 

Groombridge  3272 
20h  40™ 
33°  l6' 

Groombridge  3273 

2Oh  4Im 

47°  55' 

Groombridge  3274 
2Oh  40™ 
29°  47' 

Groombridge  3275 
zoh  41™ 
44°    2' 

75  Draconis  . 

Groombr.327o 
Radcliffe 

12-8 

46-7 

83-8 
94-6 

107 
46-4 

75-1 
92-0 

•  3-6 
46-7 
71-1 
94'9 

10-8 
47-6 

787 
91-4 

13-6 
46-0 

74'3 
74-8 

9'9 
46-7 

75'1 
89-0 

7-8 
48-9 
90-9 

7-8 
50-0 
ioro 

9-9 
45-8 

78-3 
93-6 

10-8 
44-8 
71-3 

88-0 

s              s 
31-31        -oo 
•48  —-II 

•58  --15 

•45       -oo 
-f  os-ooi7 

4-19       -oo 
•42   --15 
•38   --04 
•37       -oo 

+  OS'OO22 

27-57       -oo 

'37   -r--«° 
•27   +  -I2 
•31        -oo 

—  O8'O032 

21-79       '°° 
22-06   —  -18 
21-85   +'io 

21-97          -QO 
-t-O8'0022 

l8'79          '°° 

•96   —  -16 

•81       -oo 
•8  1        -oo 
-f  os-ooo3 

38-63       -oo 
•66       "oo 
73   --05 
"69       -oo 

+  os-ooo8 

5-78       -oo 
6-25    +-15 
7-04       -oo 

+  08'OI52 

44-27       "oo 

45-99  +-03 

48-16        'oo 
+  o"-o4i9 

56-82       -oo 

73   ~4°3 
•56  +-04 

'55       -oo 

—  08'OO32 

11-94       "°° 

11-93  +-03 

12-09   —-II 

I2-OO          "OO 

+  os'ooo8 

4 
3 

2 

3 

i 
3 

2 

3 

5 
4 

2 

4 

i 

4 

4 
3 

6 

4 

2 

4 

6 
6 

2 

3 

5 
61 

4 
5 
7 

6 

5 

2 

4 

6 

3 

2 

4 

I2'8 

47-0 
83-8 
94-6 

10-7 
47-0 

75"' 

92'O 

13-6 

46-7 

70-8 
94-8 

10-8 
46-5 
787 

"' 

13-6 
46-7 
74'3 
74'9 

9'9 

46-2 

75-i 
89-0 

7-8 

437 
91-1 

7-8 
45-6 
101  -o 

9-9 

43'4 
78-3 
94-0 

10-8 

47-2 
71-3 
88-0 

20-2          0-0 
21-0     —0'5 
2O"6    +O'2 

20-9       o-o 

+  o"-oo9 

20'I           O'O 

21-7   —0-8 

22-8     —1-2 
22-0          O'O 
+  0"'023 

60-3       o-o 
59-6   +0-6 

60-4    —  O'2 

60-2       oo 
—  o"-ooi 

52-5       o-o 

5I-8     +1-2 

52-2  +1-3 

53-6       o-o 
+o"-oi4 

40-0       o'o 

41-7  -0-5 

40-4   +1-8 
42-2       o-o 
+o"-036 

41-7       o-o 
42-3   +0-5 
43-2   +0-5 
44'2       o'o 

+  0"'032 

17-0       o-o 
17-3   -ro 
15-5       o-o 
—  o"-oi8 

55-0       o'o 
48-0  —0-7 
35-8       o-o 

—  o"'2O7 

15-0       o'c 
1  6-8   —09 

15-5   +''3 
17-2       o-o 

+  0"'026 

40-9       o-o 
39-9   -o-i 
41-4  -2-3 
38-6       o'o 
—  o"'03O 

4 
4 

2 

3 

i 
4 

2 

3 

5 
3 

2 

4 

i 

4 

3 

6 

7 

2 

5 

6 
4 

2 

3 

6 

4 
92 

6 

/ 

/ 

6 
3 

2 

3 

6 
4 

2 

4 

Greenwich  .... 

Groombr.326i 
Kadcliffe  
Greenwich.... 

Groombr.  3262 
Radcliffe  

Harvard  

Greenwich  .... 

Groombr.327i 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.3272 
RaJcliffe 

Harvard  

Helsingfors... 
Greenwich  .... 

Groombr.3273 
Radcliffe  

Greenwich  .... 

Groombr.3263 
Radcliffe  
Helsiiigfors  .  .  . 
Greenwich  .... 

Groombr.3264 
Radeliffe  

Boon  

Greenwich  

Groombr.3274 
Radcliffe 

20h  38"" 

40'    3' 

Groombridge  3265 
2oh  39m 
48°  10' 

Groombridge  3266 

2Oh  40m 

44'    4' 
Groombridge  3267 

20h  38™ 

23'    2' 
Bradley  2701 

Bonn  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.3275 
Radcliffe 

Greenwich  

Groombr.3265 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.3266 
Radcliffe  

Greenwich.... 

Groombr-3276 
Radcliffe 

20h  j^m 

8°  57' 
74  Draconis  

Bonn  

Greenwich  .... 

Groorubr.3277 
Radcliffe 

Greenwich  

Groombr.  3  2  67 
Radcliffe 

20h  35m 
9°  17' 

Groombridge  3278 
20h  42"° 
43°  5^' 

Groombridge  3279 
zoh  43  m 
47°  59' 

Christainia.  ... 
Greenwich  — 

Groorabr.3268 
Radeliffe 

Greenwich  — 

Groombr.3278 
Radcliffe 

20h  33m 
8°  56' 

Groombridge  3269 
2Oh  40™ 
43°    °' 

Greenwich  .... 

Groombr.3269 
Radcliffe  
Bonn  

Bonn  

Greenwich.... 

Groom  V>r.  3  2  79 
Radcliffe 

Bonn  

Greenwich  

Greenwich  — 

(•KOOMBRIDGE    ("ATALOGUK— DEDUCED   PROPER    MOTIONS. 


[167] 


Si  .r's  Nnme, 
and  Ai  'proximate 
R.  A.  and  X.  P.  D. 
1890-0. 

Authority. 

11.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

I). 

KpoHi 

of 

01.  s. 
1800. 

"2  "-  2. 

J5 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

'll 

o  ^*~ 

fc 

jr. 
So 

13 

• 

No.  of  Obsen'ati  •!!«. 

Epoch 
of 

1800. 

if* 

Besidualg 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Iff 

Residuals 
C—  0. 

No.  of  Observation*. 

Adopted 

P:M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

.VI") 

r.  • 

ted 

i  Irnombridge  3280 
20''  42™ 

37°  37' 

Piazzi  XX.  332.... 

2Oh  42'" 

32°  48' 
Groombridge  3282 

2Oh  42m 

36'    o' 

4.  Cephi'i  .  . 

Groombr.328o 
Hadcliffe 

117 
47'5 
75'3 
94'3 

7-6 

44'3 
84-0 

14-8 

477 
85-8 

937 

457 
72'3 
867 

97 
48-0 
80-3 
90-4 

117 

76-8 
937 

67 
46-4 
95-1 

12-6 
49  -2 
71-3 
880 

•  3-8 
487 
69-8 
94-1 

n-8 

477 
83-8 
93-8 

s             s 

49-29       -oo 
•43   --jo 
•39   —'04 
•37       -oo 
+  o'-oo  i  o 

38-08       -oo 
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27-91   +-16 
28-09       -oo 

4 

3 

2 

4 

6 
4 
5 
3 

3 
3 

2 

4 

2 

4 
3 
3 

4 
3 

2 

3 

3 
3 

2 

3 

9 
4 

2 

3 

6 
8 
3 
4 

5 
3 

6 
5 

2 

6 

47  '4 
69-8 

937 

107 
47-0 
8V3 
93'4 

12-8 
497 
777 
93'2 

10-9 
45-6 
80-4 
94'4 

126 

71-3 
897 

137 

477 
69-7 

947 

I0'2 

437 
71-1 
89-4 

9'3 
48-3 
81-1 
91-7 

i  r6 

48-0 

74'3 
91-0 

97 
79'4 

48*8       o"o 
46-1    +2-3 
48-3    -0-5 
47  -8       o-o 
—  o"-oi3 

26       o-o 

2-2     +0-3 

0-6   +1-8 
2-4       o-o 

—  o"'OO2 

2  I-I           O-O 
ZI'I     —0'5 

19-9  +0-4 

20'2          O'O 

—  o"-ou 
237       o-o 

26-2     —I-I 
26-9     —  O'2 

27-3       o-o 
+  o"-o43 

5-7       o-o 
6-4       o-o 
6-7       o-o 
7-0       o-o 
+  o"-oi7 

49-6       o-o 

5i7   -'I 
50-6  +07 
52-0       o-o 

23-1       o-o 
21-9  +1-0 

23-5  -07 

227       o-o 
—  o"-oo5 

45-4       o-o 

44-4  +07 

45-0   -o-i 
44-8       o-o 
—  o"-oo7 

3  -8       o'o 
2-8   +1-1 

I-g     +2-0 

3-9       o-o 
+  o"-ooi 

4-9       o-o 
5-1       o-o 

5-6  -0-3 
5'4,,  °'° 

4 
3 

2 

5 

1  1 

3 
5 
3 

3 
4 

2 

4 

2 

3 
3 
3 

4 

3 

2 

3 

3 
3 

2 

3 

9 
3 

2 

3 

6 
8 

4 
6  1 

2 

2Oh  46™ 

46°  21' 
PiazziXX.  359.... 

20°   38' 

Groombridge  3302 

2Oh  46™ 

43°  44' 
Groombridge  3303 

20h  46"" 

39°  37' 

Groombridge  3304 
20h  45m 
32*    9' 

Groombridge  3305 
20h  46m 
36°  10' 

Groombridge  3306 
2oh  46m 
48°     i' 

Groombridge  3307 

20h  46™ 

3i°  39' 

Ursse  Minoris.  ...  X 
1°     i' 

Groombridge  3309 
20''  46™ 
3i°  39' 

Bonn  .... 

Helsingfors  .  . 
Greenwich  .... 

Groombr.33i  i 
Radcliffe  
Harvard  

Greenwich  — 

Groombr.33oi 
Radcliffe  

Christiania  — 
Greenwich  

Groombr.3302 
Radcliffe  

Greenwich  

Groombr.3312 
Radcliffe 

Harvard  .  . 

Greenwich  .... 

Groombr.3303 
Radcliffe  
Harvard  
Greenwich.... 

Groombr-3304 
Radcliffe  

Greenwich  ... 

Groombr.3313 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.3314 
Radcliffe  

Helsingfors... 
Greenwich  

Radcliffe 

Bonn  

Greenwich  .... 

Groombr.3315 
Radcliffe 

Harvard  . 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.33i6 
Radcliffe 

Greenwich  .... 

Groombr-33o6 
Radcliffe  . 

Bonn  

Bonn  

Greenwich.  ... 

Groombr.33O7 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .. 

Groombr.33o8 
Radclitt'e 

Greenwich  .... 

Groom  br.33  17 
Radcliffe  

2oh  49m 
46°     i' 

Groombridge  3318 
20h  49m 
49°  22' 

Groombridge  3319 
2Oh  49™ 
45°  H' 

Bonn  

Greenwich  

Groombr.33i8 
Radcliffe  .... 

Bonn  

Greenwich  

Radclitt'e  ..... 
Helsingfors.. 
Greenwich  .  .  . 

Greenwich  
Radcliffe  

Bonn  

Greenwich  ... 

OltOOMMKlIHiK    ('ATAI.Oi;i'K       I  >KI  >rrK!>    1'lIOPKR    MOTIONS. 
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Shir's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  U. 

1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoab 

of 
Obs. 

1800. 

cli  & 

:     •     X 

5 

Kesiilnals 
C—  0. 

No.  of  Observations. 

HOC.  , 

Obs. 
1800. 

Seconds  of 
Adopted 
N.I'.  U  i  >:.,•.-... 

Residuall 
C-0. 

No.  of  Observations. 

Jpoch 
of 
Obs. 
1800. 

Seconds  of 
>  Adopted  R  A. 

r°§-  1890-0. 

at 

•eS  ._• 

sO 
72  1 

ted 

No.  of  Observitions. 

Kpoch 
of 
Obs. 
1  800. 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

K.'-i.luals 
0-0. 

No.  of  Observations. 

A<lopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  3320 

20h  48°' 

33°  34' 

Groombridgej  3200 
49*  30' 

Groombridge  3321 
201'  49™ 
35°  21' 

Puizzi  XX.  389... 

20h  ^ym 
20°  45' 

Bradley  2712  
46"  4?' 

Groombridge  1324 

20h    50m    ' 

Groombridge  3325 
20''  49™ 
33*  35' 

Groombridge  3326 
2Oh  49™ 
33°  49' 

C.niombridge  3327 
20''  50™ 
40°  53' 

Groombridge  3328 
3'°  45' 

Groonibr.332O 
Radcliffe  

13-8 

477 
75-6 

93-8 

1  1  -9 
82-3 
'037 

12'8 

457 
777 
94'4 

'37 
48-2 

73-8 
92-2 

!96 

47'i 
73-1 

937 

107 
46-7 
76-0 
897 

13-8 
48'. 

70-9 
94-2 

'37 
47-3 
71-8 

947 

io-8 
48-3 
82-4 
94'4 

•3-6 
50-0 
72-8 
95'4 

a              8 

57'34       "00 
•27   +'03 
•39  -'12 
•26       -oo 
—  o*-ooio 

59-30       -oo 
59-02   --oi 
58-93       'oo 

1570       -oo 

I5'8l     +-02 

15-89  +-07 

16-03       '0° 

42-34       -oo 
••7   +'34 

•50  +-14 

73       -oo 

59-58       -oo 
•84  -'14 

•88   -MO 
•84       -oo 

15-76       -oo 
•82       -oo 
•82  +-05 
•89       -oo 
+o'-ooi6 

34-02       -oo 
33-94  +-04 
33-81    +-14 
33-92       -oo 

—  0'-OOI2 

47-42       -oo 

•27     +'12 
'44     -'°7 

•35       -oo 
—  o'-ooog 

19-50       "oo 

'44   +'°3 
•39   +-06 
•44       -oo 

47-35       'oo 
•17   +-13 
•ii    +-15 
•23       -oc 
—  o"-ooi5 

4 

4 
3 

5 

3 

2 

3 

5 

2 

S 

3 

o 

4 
3 
5 

3 

3 

2 

3 

6 

4 
3 
3 

2 

2 

Si 

4 
3 

2 

3 

6 

4 
3 

4 
3 

I 

13-8 
477 
74'3 
93-8 

1  1-9 

82-3 
1037 

12-8 
46-0 

77'7 
94'4 

'37 
45-8 
73-8 
91-8 

9-6 
46-5 
73-1 
937 

107 
45-9 

897 

•  3-8 
487 
/'•' 
94'3 

'37 
46-4 
71-8 
94-7 

io-8 

43'7 
82-4 

94-4 

1  3'6 

48-2 
72-8 
95'4 

II                       It 

48-2       0*0 
46-4  +i'6 

47-6  +0-3 

47-8       o-o 
—  o"-oo5 

55-3       o-o 

57'I     -OM 

57'5,     oo 

+  O"'O22 

53-9       o-o 
53-1    +0-3 
51-9  +ro 
527       o-o 
—  o"-o  1  5 

lO'I           O'O 

8-6  +Pi 
10-4   —  i-o 

9'2          O'O 
—  O"'OI2 

53-9       o-o 
53-1    +0-2 
53-9  -1-2 
52-3  n    o'o 

55-5       o'o 

54-9  +0-4 

55-0    +0-2 

55-1       o-o 

8'3    -17 

4'5     +!•* 

4'5   +°'5 
4-4       o-o 

—  0"'028* 

54-4       o-o 
53-2   +07 
52-9  +07 
53-2       o-o 
—  o"-oi5 

4'o       o'o 

3'5   +0'4 
4-8   —  ri 

37       o-o 

37-8       o-o 
37-0  +ro 
37-9  +0-2 
38'2       o-o 

+  o"-oo5 

4 
3 
3 
5 

3 

2 

3 

5 
4 

2 

3 

8 
3 

6 

3 

5 

2 

3 

6 
5 
3 

2 

3 

4 

5 

4 
3 
2 
3 

6 
4 
3 
3 

4 
4 

2 

5 

Piazzi  XX.  391.... 

2Oh  50™ 

35*  54' 

Groombridge  3330 
20h  50"- 
48°  50' 

Groom  bridge  3331 
20h  50™ 

44°  "' 
Groombridge  3332 

20h   51m 

47°  54' 

Groombridge  3333 
20h  51™ 
47°    3' 

Groombridge  3334 

20h   51m 

44*    4' 
Groombridge  3335 

20h   jOm 

34°    3' 

.Groombridge  3336 
2Oh  52™ 
46°  59' 

Groombridge  3337 

20h   52m 

45°  29' 
58  Cyiii  v 

Groombr.3329 
Radcliffe  

14-8 
48-1 
74-0 
847 

126 

50-4 

75-3 
92-1 

127 
48-2 
73-2 
92-1 

ii  -8 
50  o 
797 
93'3 

117 
47-7 
797 
9°-° 

12-7 
50-7 
75'6 
94'3 

>37 

697 
95-i 

"7 

75-7 
89-8 

107 
44'7 
73'3 

6-6 
46-4 
93-2 

s            s 
9-74       -oo 

78  --03 

76       -oo 

•77       -oo 

49-94       -oo 
50-25   --15 
50-28   —-07 
50-29       -oo 

52-62       -oo 

•69  +-03 

73   +-08 
•88       -oo 
+  0*0033 

17-16       -oo 
•16  +-04 
•16  +-07 
•24       -oo 

+  O"'OOIO 

28-67       -oo 

•94    -'20 

•88   —-09 
•8  1       -oo 
+  o"ooi8 

22-53       -oo 
70   -'14 

'49  +'°9 
59       -oo 

54'33       -oo 
•24  +-io 

'33     +'02 

•36       -oo 
13-21       -oo 

•49  --II 

•54  -'03 
•58       -oo 

42-07       -oo 
•06       -oo 
•04   +-oi 
•05       -oo 

—  O"'O002 

4'28       'oo 
•30   +'oi 
'34       'oo 
+  o"'ooo7 

5 
3 
5 

S 

4 
3 

2 

3 

5 

4 

2 

5 

4 
3 

2 

3 

5 
3 

2 

4 

5 
3 
3 
3 

4 
3 

2 

5 

5 
3 
3 
4 

6 

s 

2 

7 
5 
7 

14-8 

49'4 
74-0 

847 

12-6 
49'4 
75'3 
92-1 

127 

73'2 
92-1 

u-8 

46-9 
797 
93-3 

117 

477 
797 
90-0 

127 
49-0 
75-6 

'37 
45'8 
69-7 
95-1 

117 

45-0 

757 
89-8 

10-7 
42-5 
73'3 
93'4 

6-6 

45-o 
93-2 

30-4       o-o 
24-0  +0-4 

1  8-7   +P2 

17-9         O'O 

-o"-i79 

35-3       o-o 
33-0  +1-0 
35-0  -1-9 
32-5       o-o 
-o"-o35 

16-8       o-o 
16-2  +0-8 
18-6  -15 

I7'2          O'O 

23-6       o-o 
23-3   +0-5 

2J'I     —  P2 

24-0      o-o 

8-6       o-o 
9-1    +0-5 

93   +  '•» 

107       o-o 

+  0"'027 

3-1       o-o 
6'o  —PI 
6'8  —0-3 

7'4j(    o-o 

19-2       o-o 
18-5   +0-8 
19-8   —0-4 
19-4       o-o 

+  O"'002 

517       o'o 
52-8    -0-8 

52-8     —0-2 

52-7       0-0 
+  o"-oi3 

53'4          O'O 
53'6     -0'2 

52-4  +i-o 

53'4       o'° 
o"-ooo 

2O'6          O'O 
21'6    —  O'2 

22-4       o'o 

+  o"'O2I 

s 

5 

5 

s 

4 
3 

2 

3 

5 

5 

2 

5 

4 
4 

2 

3 

5 
4 

2 

4 

5 

4 
3 
3 

4 
3 

2 

6 

5 
3 
3 

4 

6 
6 

2 

3 

7 
4 
7 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  3  3  »oa 

Harvard  

Greenwich.... 

Groombr.3330 
Radcliffe  

Bonn  

Greenwich  

Groombr.332i 
Riiddiffe  
Harvard  

Greenwich  .... 

Groombr.3331 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr-3322 
Radcliffe  

Greenwich  

Groonibr-3332 
Radclifle  

Christiania  ... 
Greenwich  

n  u 

(  'ruombr.3323 

Radcliffe  ... 

Greenwich  

Groombr.3333 
Radcliffe  

Bonn  

Bonn  

Greenwich.... 

Groombr.3324 
Radoliffe 

Greenwich  .... 

Groombr  3334 
Radcliffe 

Bonn  

Bonn  

Greenwich  .... 

Groombr.3325 
RadrliftV  .. 

Greenwich  

Groombr.3335 
Radcliffe 

ITel.singfors... 
Greenwich  .... 

Groombr.3326 
Radcliffe  .... 

Helsingfors... 
Greenwich  

Groombr-3336 
Radcliffe  

Helsingfore  ... 
Greenwich  

Groombr.3327 
Kal'-liffe  

Bonn  

Greenwich  

Groombr.3337 
Radcliffe 

Bonn  

Greenwich 

Groombr.  3  32  8 
Radcliffe 

Greenwich  — 

Groombr-3338 
Uiidcliffe  

Helsingfors... 
Greenwich  .... 

2oh  53™ 
49°  '5' 

Greenwich  .... 

, 

3T 
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GKOOMBRIPGE  CATALOGUE — DEDUCED  I'UOPER  MOTIONS. 


Stnr's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epocl) 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

CO 

Jo 
1° 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 

O  "3    <j\ 

03 

No.  of  Observations. 

Epoc-h 
of 
Obs. 
1800. 

ITS, 

if."? 

•< 

• 

—  X 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

P' 

•5-=* 

tn  _£  'J5 

ji? 
* 

1o 

¥ 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  33,39 
'zoh  52™ 
33°  3°' 

Groombridge  3  3  40 
zoh  53™ 
5°°  45' 

Groombridge  3341 
20h  52™ 

39°  4i' 
Groombridge  3  342 

20h  jjm 

5°*  42' 

Groombridge  3343 
zoh  53™ 
47*  58' 

Groombridge  3344 
20h  53™ 

5°*    9' 

Groombridge  3345 
zoh  53™ 

45*  3*' 

Bradley  2727  
33*  32' 

Groombridge  3347 
zoh  53™ 

33*  29' 

Groombridge  3348 
zoh  54™ 
43*  49' 

Groombr-3339 
Radcliffe  

•3-8 
47'8 
70-9 
93'° 

9-8 

457 
87-9 
90-9 

97 
44-8 
76-8 
86-0 

f 
46-7 

80-6 
9  ro 

1  1  -8 
47-2 
81-0 
91-1 

10-9 
46-3 
88-0 
92-0 

107 

45'5 
75-3 
94-6 

I  I'O 

44-6 
69-8 
93'i 

13-8 
46-3 
70-4 
93'5 

12-8 
48-0 
787 
90-6 

s             s 
17-86        -oo 
•68   +-II 
•69   +-06 
•70       -oo 

—  O8'OO2O 

24-94          '°° 
•64     +-I7 
•63     +-03 

•65       "oo 

55-71       -oo 

55-97  -'11 

56-07   —  -08 
56-02       -oo 

32-12   —'28 
31-61  +-13 

31-53    +-oi 
31*52       -oo 

26-25        '°° 
•54    -'*! 

71  --09 

£  o 

•68       -oo 
46-83       -oo 

•go     —'02 

77   —03 
•74       -oo 
—  os-ooi  i 

59-54       -oo 
•58   -'io 

74  -'32 
•38       -oo 

20-41       -oo 

•67     —'20 

'44  +'°7 

'54      -°° 
+  o"'ooi6 

44-21       -oo 
•51    —  -18 

'33   +'°9 
•50       "oo 

36-82       -oo 
37-09   --09 

37-19     -'02 

37-23        -oo 

2 
3 
3 

3 

6 

5 
5 
5 

6 
4 

•      2 

3 

i 

3 

2 

3 

4 
4 
3 
3 

3 
3 

5 
3 

i 
4 

2 

3 

ii 

5 
3 
7 

2 

4 

2 

4i 

4 

4 
3 
3 

,3-8 

71-0 

9-8 

45'2 
87-9 

90-0 

97 

47'5 
76-8 

9-8 

497 
80-6 
91-0 

n-8 
48-0 
8  ro 
91'! 

10-9 
48-8 
88-0 
92-0 

10-7 
49-1 

75-3 
94-6 

I  I'O 

47-2 
69-8 

13-8 

45'3 

707 

93'3 

I2'8 

46-0 

787 

90-6 

26-2       o'o 
26'5    4-Q-i 
27-9  -i-i 
27-0       o'o 
+  o"'oio 

43-4       o-o 
43-2   +0-4 
42*9   +i'o 
43-9       o-o 
-f-o"-oo6 

36'!           O'O 

37-0   -o-i 
38-0  —07 
37-4       o-o 

43-8   +0-1 
43-8       o'o 
427   +i-o 
437       o-o 

—  0"'002* 

52-2       o'o 
51-2       o-o 
49-9   +0-1 
497       o-o 
—  o'''036 

8-6       o-o 
8-8       o-o 
8-0   +i'i 
9'i       o-o 
+  o"'oo6 

I2'I           0-0 

13-1    -0-4 
13-0  +  0-1 
13-4,,    o-o 

9-6       o'o 
8-1    +1-2 

I  O-I     —I'O 

9-0       o'o 

49-7       o-o 
48-8   +0-6 

50-3     -I'2 

48-9       o-o 
—  o"-oio 

28-9       o'o 
28-2    —  0'4 
28-1    —1-8 
25-8       o-o 

2 

3 
3 

2 

5 
4 

6 
5 

2 

3 

i 

2 
2 

3 

4 
3 
3 
3 

3 
3 

5 
3 

i 

3 

2 

3 

ii 

'4 
3 

7 

2 

4 

2 

5 

4 
4 
3 
3 

Groombridge  3349 
zoh  55™ 

44-  'o' 

Groombridge  3350 
5'°  36' 

Groombridge  3351 

2Oh  j  jin 

48°    6' 

Piazzi  XX.  429.... 
2Oh  54™ 

39°  57' 
Groombridge  3353 

2oh  jjm 

45°  38' 
Groombridge  3354 

20h  j^m 

24°  44' 

Groombridge  3355 
2Oh  54™ 
34*  56' 

Groombridge  3356 
2Oh  55m 

43°  59' 
Groombridge  3357 

2Oh   jjm 

50°  10' 

Groombridge  3358 
20h  54™ 
34*  '8' 

Groombr.  3  3  49 
Radcliffe 

12-6 

487 
74-8 

93'3 

117 

48'4 
90-1 
89-4 

1  1-8 
46-9 
71-3 
90-8 

8-8 
47-6 
77-8 
85-1 
69-6 

10-7 
48-7 

747 
88-1 

12-9 
48-1 
71-9 
787 
93'9 

12-8 

477 
71-8 
76-2 
93'3 

12'6 

46-8 

737 
94-6 

io-8 
46-7 
91-0 

73'° 

13-2 

477 
71-2 
95-0 

*             s 
5-56       -oo 
•6  1    —'oi 
•54    -f'08 
•64       -oo 
+  o"-ooio 

28-47       "oo 
•62  —-07 

'63           -QO 

•63       -oo 

-fO8'002I 

21-28       -oo 

•3S     --04 

•45  --07 

'41        'oo 
+os'ooi6 

58-60       -oo 
65    --09 
•68   --15 
•52       'oo 
54       '°° 

—  06'0010 

16-34       -oo 
i6'6g   —  -02 
16-83   +  '°6 

1  7  "oo       *oo 
+  0^0085 

44-43        -oo 
•36   +-06 
•49   --07 

•43    --°i 
•42       -oo 

—  os-oooi 

42-37       -oo 

'55    ~'°3 
•6z    —  -01 
•72    -'ii 
•68       -oo 
-|-os-oo36 

16-73       -oo 
72    —  -02 
•76  —-09 
•66       -oo 

41-59       'oo 
42-26    +'04 
43-17   --oi 
42-81        "oo 

58-19       -oo 

•30  --09 

•15    +-08 
•24       'oo 
+os'ooo6 

4 

2 
2 

5 

5 
3 
8 

3 

4 
4 

2 

6 

4 

3 
9 

i 

3 

2 

3 

6 

3 

2 
2 

5 

4 

3 

2 
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5 

3 
3 

2 

3 

6 

4 
ii 

4 

5 

3 

2 

4 

I2'6 

47-5 

74-8 
;93'3 

1  1-7 
507 
90-1 
89-5 

11-8 
46-4- 
71-3 
90-8 

8-8 

77-8 
85-1 
69-6 

107 

747 
88'i 

i  2-9 
46-4 
71-9 
787 
93'9 

I2'8 

47-r 
71-8 
76-2 
93'2 

46-8 

737 
94-6 

10-8 
48-8 
9  i'o 
72-0 

13-2 
49-1 
70-9 
94-8 

2  3"'  5           O'O 

23-7  +I-I 

25'5     +0'2 

26-4       o-o 
19-9       o'o 

19-9     +0-2 

20'6   —  0-3 
20-3       o'o 

I4'2           O'O 

14-1    +0-3 

13-8  +07 

14-6          O'O 

54-4       0-0 
55-1    -0-5 
54'2   +05 

53'6     +1-2 

547  n    o'o 

20-7   -1-4 
17-9  +0-5 
17-0  -fo-6 
17-3^     o-o 

—  O"'O2~* 

6'i       o-o 
6-7       o-o 
6-8   +0-3 

6-9     +0'2 

7-5^    o-o 

22'2     —I'5 
18-4     +2-3 

19-4  +  1-3 
20-1    -fo-6 
207       o'o 
o"-ooo* 

16-3       o-o 

17-4   -0-5 
16-8   +0-6 
17-8       o-o 
+  o"-oi8 

52-2       o-o 

43'3   +°'9 
357   -0-3 
39'4,,    °'° 

2  I  '9          0-0 
23-2     -0-5 
22'8     +0-4 

23-7       o-o 

+  O"'O22 

4 
3 

5 

5 
4 

8 

4 

4 

3 

3 

6 
3 

2 

3 
9 

i 

3 

2 

3 

6 
3 

2 

2 

6 

4 
3 

2 

7 
4 

3 
3 

2 

3 

6 

3 
ii 

8 

6 

3 

2 

4 

Helsingfors  .  .  . 
Greenwich  

Groombr.  3  3  40 

Pad^liffij 

Bonn  

Greenwich  

Groombr.  3  3  50 
Radcliffe  

Lund  

Greenwich  

Groombr.  3  34  1 
Radcliffe  

Greenwich  

Gioombr.335i 
Radcliffe  

Bonn 

Harvard  
Greenwich  .... 

Groombr.  3342 
Radcliffe  

Greenwich  — 

Groombr-3352 
Radcliffe....- 

Harvard  .... 

Bonn  

Greenwich  .... 

Groombr.  3  3  43 
Radcliffe  

Greenwich.... 

Groombr.  3353 
Radcliffe  

Bonn 

Bonn  . 

Greenwich  

Groombr.  3354 
Radcliffe 

Greenwich  .... 

Groombr.  3  3  44 
Radcliffe  

Christiania  
Helsingfors  .  .  . 
Greenwich  

Groombr.3355 
Radcliffe  

Lund  
Greenwich  

Groombr.  3  345 
Radcliffe  

Helsingfors  ... 
Harvard  

Bonn  
Greenwich  

Groombr-3346 
Radcliffe  

Greenwich.  ... 

Groombr.  3  3  56 
Radcliffe  

Helsingfors  ... 
Greenwich  

Groombr.  3347 
Radcliffe  

Bonn  

Greenwich.  .  .  . 

Groombr.3357 
Radcliffe  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.  3  3  48 
Radcliffe  

Greenwich  — 

Groombr.3358 
Radcliffe  

Bonn  

Helsingfors... 
Greenwich  

Greenwich  — 

CATALOGUE— DEDUCED  L'KOI-KK  MOTIONS. 
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Star's  Name, 
and  Approximate 
R.  A.  and  X.  P.  D. 
1890-0. 

R.  A. 

N.  P. 

I) 

No.  of  Observations. 

Star's  Name, 
nii'l  Approximate 
R.  A.  uud  N.  1'.  D. 
1890*0. 

R.  A. 

N.  P. 

D. 

Authority. 

of 
Obs. 
1800. 

i   §•" 

Residuals 
C—  0. 

Xo.  of  Observations. 

Epoch 
of 
Obs. 
iSoo. 

Ij'jj 

Residuals 
C-0. 

Authority. 

Epoch 
of 
Obs. 
1800. 

H- 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

1  Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Adop 
P.  \ 

U-.l 

I. 

Adop'ed 
P.  M. 

Adopted 
P.V. 

Groombridge  3359 
20h  53™ 

20°   28' 

Groombiidge  3360 
45°  2  5' 

Groombridge  3361 
20h  55™ 
34*  46' 

Groomlir.3359 
Radcliffe... 

14-8 

497 
71-8 
85-2 

10-7 
46-3 

88-8 

12-8 
507 
70-4 
95-6 

8-2 
457 
77'3 
82-6 

12-9 
46-3 
75'3 
93-1 

13-2 

48-4 
71-8 
93-8 

13-6 

76-3 
92-4 

10-1 
46-0 

747 
91-1 

97 
46-4 
80-7 
79'5 

13-3 
47-8 
77-0 
92-3 

s            s 
33-52        -oo 
•16  +  '*5 
•33       -oo 
•29       -oo 

57-27  +-14 

'44  —  °5 
•33   +'03 
•35       -oo 
—  o'-ooo8* 

22-19       '°° 
21-95   +-14 
21-99  +'°5 
21-98       -oo 

—  O"OO25 

5-25       -oo 

•06  +-13 

•12     +-02 

•13       -oo 
—  o'-ooi6 

40-33       -oo 
•80  —-26 
•66  +-05 
•82       'oo 
+o'-oo6i 

25-26       -oo 
25-15   +-03 
24-90  +-23 
25-08       -oo 

—  O'-O022 

41-32       -oo 

'57     --26 
•II     +'20 

•31       -oo 

—  O*'OOOI 

20-57       -oo 
•42   +-18 
•62   —-03 
•60       -oo 
+  o*'ooo4 

7-79      -oo 

•85     --02 

•86  +-02 
•88       -oo 

19-63       -oo 

'65     —'02 

75   -•>* 
•63       -oo 
o"-oooo 

4 
3 

'3 

i 

3 

2 

3 

2 

3 
3 

5 

5 
4 

2 

3 

A 

4 
5 

II 

3 

2 

5 

5 
3 
4 
3 

8 

; 

2 

3 

6 
3 

2 

4 

5 
3 

2 

4 

14-8 

494 
7I-8 
84-6 

107 

44-8 
73-2 
88-8 

12-8 
5r8 
70-4 
95'4 

8-1 

43'5 
77'3 
82-6 

12-9 

5»'5 
75-6 
93-1 

13-2 
44-0 
71-8 
93-6 

,3-6 

45'3 
76-3 
92-4 

45-0 

747 
91-1 

97 
497 
807 
79-2 

13-2 

477 
75-6 

92'5 

28-7       o-o 
28-1    -fo-i 

27-3  +07 

27-9       oo 
—  o"-oi  i 

567  +1-9 
58-9  -0-7 

57-1  .+  0-8 
577       o-o 
—  o"-oi  i* 

39-4       o-o 

38-3   +1-1 
38-4  +1-0 
39-4       o-o 
o"-ooo 

29-2       o-o 

307     -1-2 

28-1    +17 
29-8       o-o 
+  o"-oo8 

47-7       o-o 
497   -1-7 
50-1    -1-9 
48-3       o-o 

18-9      o-o 
18-4  +0-8 
187   +0-9 

2O'O         O'O 

42-9       o-o 
427   +0-3 

4I-8     +  1-2 

43-0       o-o 
+  o"'ooi 

34-0       o'o 
34-0  +0-1 

34-0    +0-2 

34-2       o-o 

-f-O  -OO2 

28-4       o-o 
27-7  +0-6 

28-3     —0-2 

28-1       o-o 

29-5          O'O 

30'!    —  o'l 

30-7  -0-3 

30-5       0-0 
+  o"'oi3 

4 
3 

2 

'3 

I 

3 

2 

3 

2 

3 
3 

5 

6 
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'3 

4 
4 

6 

1  1 

3 

2 

5 

5 

3 
4 
3 

8 
4 

2 

3 
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2 

7 

4 
4 

2 

4 

Groombridge  3369 
43°  55'' 

76  Draconis  

Groombr.3369 
lladcliffe  

127 
48-7 
76-2 
95-6 

7-8 
95'9 

9'9 
447 
73-6 
91-9 

11-8 
52-2 
88-3 
90-2 

87 

47'9 
93  '9 

9-9 

47'3 
747 
93-6 

'37 
447 
69-8 

93'° 

10-8 

44'5 
70-8 

95'3 

12-9 
50-2 
76-6 
99' 

"9 
467 

77-2 
84-7 

s             » 
0-08       -oo 
•23    --07 

•22     —'01 

•25       -oo 

+  0"-OO2O 

29-56       -oo 

30-3I     +'04 

31-33       -oo 

+  0"'02OI 

28-42       -oo 
•44  +-oi 

•50    —  -O2 

•49       -oo 

48-60       -oo 
77   --08 
•80   —'04 
76       -oo 

+  O'-O02O 

34-78       -oo 

34^3     +  ''! 

33-82       'oo 
—  o"-o  1  1  3 

41-59       -oo 
•50  +-oi 
•46  —  -02 
•39       -oo 

55-88       -oo 

79  +  '°4 
•88  —-09 
76       -oo 
—  o"-ooi5 

45-10       -oo 
•oo  +-08 
•09   —-02 
•06       -oo 

0-64       -oo 
1-04  +-i  i 
1-33   +  -18 
1-81       -oo 
+  o"-oi36 

6-79       -oo 

7-l8     —'22 
7'Og    +'02 

7-15       -oo 

2 

4 

2 

3 

5 
S 

6 

3 

2 

5 

S 

17 
7 
4 

5 
4 

12 

4 
3 

2 

3 

6 
5 

2 

4 

6 

3 

2 

4 

5 

2 
10 

7 

6 

5 
3 

4 

127 

76-2 
95-6 

50-0 
92-7 

9-9 

44'4 
73-6 

924 

11-8 
52-9 
88-3 
90-2 

87 

467 
93-0 

99 
49-0 

747 
93-6 

13-7 

43'3 
698 
92-6 

10-8 
46-, 
70-8 
91-2 

12-9 

45'3 
76-8 
99-1 

11-9 
46-2 
76-2 
847 

53H      °"'° 
52-8  .+  0-3 

53-5  -0-5 
52-9       o-o 
—  o"'oo6 

37-0      o-o 
36-4-0-2 
35-5       o-o 
—  o"-oi8 

33-2       o-o 
34-6   -07 

33''   +  i'4 
34-8  ^    o-o 

377       0'° 
37-2  +0-9 

38-7   O'2 

38-5       6-0 
+  o"-oio 

35-8       o-o 
37-2   -0-2 
38-4       o-o 

337       o-o 

34'2   -r°'3 
34-5   +0-6 
35-6       o-o 

+  0"'023 

44-5       o-o 

427  +1-5 

45-2   -1-2 
43'8       o-o 
—  o"-oo9 

20'2          0-0 

21-9  —  o-i 

23-5  -0-5 

24-1       o-o 

2-5      o-o 

0-8  +0-1 

0-4       o-o 

52-3       o-o 
52-9   -01 

52-8  +0-4 

53-2       o-o 
4-o"-oi2 

1 
3 

3 

J 

6 
3 

2 

3 

18 

7 
4 

6 

3 
43 

4 
4 

2 

3 

6 

3 

2 

4 

6 

3 

2 

4 

6 
3 

10 

7 

6 
4 
3 
4 

<  'hristiania  
Greenwich  

Groombr.336o 
Radcliffe  
Bonn  

Greenwich  .... 

Groorabr.3370 
Radcliffe  

2oh  50™ 
7°  52' 

Groombridge  3371 
45'  38' 

Bradley  2740  

Greenwich  .... 

Groombr.337i 
Radcliffe  

Greenwich.... 

Grooml>r.336i 
Radcliffe 

llelsingfor*  ... 
(ireeuwicli.... 

Groom  br.  3  36  2 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.3372 
Radcliffe  

2Oh   56™ 
42'   54' 

Groombiidge  3363 
2Oh  54m 

24°  35' 

Groombriilge  3364 
34°  *9' 

Groombridge  3365 

20h   56™ 

35-12' 

60  Cvcni  .  . 

S''  46' 

Bradley  274.0... 

Bonn 

Lund  

Greenwich.  ... 

Groombr.3363 
Radcliffe  

Greenwich  .... 
Groombr.3373 

"9-  11' 

Groombridge  3374 

20h    58°" 

45°  49' 

Groombridgo  3375 
S3'  »i' 

Piazzi  XX.  465  ... 
48-  48' 

Bra<l  ley  2  7  4  8  ...  . 

Christiania.... 
Greenwich  

Groonibr.3364 
Kadcliffe 

Greenwich.... 

Groombr.3374 
Radcliffe  

llelsingfors.... 
Greenwich  

Groonibr.3365 
Radcliffe 

Greenwich  

Groom  br.  3  37  5 
Radcliffe.... 

Helsingfors  .  .  . 
Greenwich.... 

Groombr.3376 
Radcliffe  . 

Greenwich  

Groombr.3366 
Radcliffe  

44°  l6' 

Piazzi  XX.  452  ... 
20h  58™ 
5°°  55' 

Groombridge  3368 
2O*1  57m 
34°  39' 

Bonn  

Bonn  ... 

Greenwich  .... 

Groombr.3367 
Radcliffe  
Lund  

Greenwich  

Groom  1^.3377 
Radcliffe  .... 

20h  56m 
14'  30' 

Groombridge  3378 

2°:-  597 

33    45 

Greenwich  

Groombr.3368 
Radcliffe 

Greenwich  .... 

Groombr.3378 
Radclille 

Helsingfors  ... 
Greenwich  — 

Ilclsingfor.s  .  .  . 
Greenwich  

, 
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GROOMBRIDGK  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

£poch 
of 
Obs. 
1800. 

5  ^  & 
|-£°° 

5 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

11 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs 
1  800. 

lit 

oBj 

0) 

Id 

^  1 

4° 

No.  of  Observations. 

Epoch 
of 
01  is. 
1800. 

u-        P^ 

JfjjjS 

X 

No.  of  Observations. 

Adopted 
P.  M. 

Adot 

p.  1 

ted 

Adopted 
P.  M. 

Adopted 
P.  M. 

Jroombridge  3379 

20h   j^m 

40'    5' 
Groombridge  3380 

21h      Om 

44°    6' 

Groombridge  3381 
21h    Om 

44°  23' 
Groombridge  3382 

2Ih     Om 

33°  3°' 
Groombridge  338; 

2,h      Om 

37°    9' 
Groombridge  3384 

20h   j^m 

H°  42' 
62  Cveni  £ 

Groombr.3379 
Radcliffe  

107 
45-0 

79'3 
90-4 

127 
46-7 
82-8 
938 

127 

47'' 
81-2 

947 

,3-6 

47'4 

947 

1  1-7 

45'1 

72-8 
86-4 

46-3 

77'3 
95-1 

67 
46-6 

94'9 

12-7 

47'2 
71-8 
94-0 

9-8 

447 
75-8 
94-6 

107 

45'4 
77-8 
84-8 
947 

S                  8 

50-34       -oo 

•58     +-02 
'S3     +-03 

•94       -oo 
2-62       -oo 

•80  --08 

•83    --oi 
•85       -oo 

+  08-0028 

35-84       -oo 
•86   —-02 

•96    —  -12 

•84       -oo 

O8'OOOO 

1  1  -44       -oo 

•42  +-03 

•47   --oi 
•46       -oo 

+  O8'OOO2 
25*52           -QO 

25-85  --09 

25-95     +-02 

26-07       'oo 

17-63       "oo 
18-14   +'2' 

2O'OI  —  -IO1 

19-39       -oo 
5578       -oo 

•72  +-07 

"80       -oo 

+  O8'OOO2 

30-90       -oo 

30-95  +  05 
31-11  --04 

31-13       -oo 

+  O8'OO28 

41-90       -oo 

41-85  +-07 

41-93       -oo 

0-23     -)--20 

•71  --15 

•62  +-05 

74   —  '°4 
•74       "oc 
+  o»-oo37* 

5 
3 

2 

3 

4 
4 

2 

3 

3 
3 

2 

4 

3 
3 
3 

5 

6 
3 

2 

3 
4 

2 

3 
5 

10 

9 

37 

4 
4 

2 

3 

6 
3 

2 

5 

2 

3 
3 
3 
3 

107 
447 
79'3 
90-4 

12-7 
49-0 
82-8 
93-8 

127 
45-2 
81-2 
947 

,3-6 

47'7 
71-0 

947 

117 

42'3 

J72-8 
86-2 

12-9 

48-8 
77'3 
95'' 

i  ri 

48-5 
94-8 

i*7 

46-4 

71-8 

94-0 

9-8 
46-2 
75-8 
94-8 

107 
46-4 
77-8 
84-8 
947 

12-3       o-o 

I  I  'I     —0-2 

9'3   +0-2 
9-1       o'o 

22'I           0-0 

22-8   —  0-4 
23-4   —  0-8 

227       o-o 

19-6       o-o 
21-3    —0-8 
22-3   —0-6 

22-0          0-0 

38-1       o'o 

35-0  +0-7 
35-1  -0-9 

327       o-o 
—  o"-o6j 

9-0       o-o 
9-6  —i-i 

7-5  +0-3 

7-6       o-o 

31-2       o-o 
33-6  -2-6 
30-9   -o-i 

30-7       o-o 
—  o"-oo6 

38-5       o'o 

39-0  -0-4 

38-7       o-o 

+  o"'OO2 

36-1       o-o 

35'9   -°'3 
360   —  0-7 
35-1       o-o 

—  O"'OI2 

24-9       o'o 

25-8  -0-7 
24-4  +0-9 

25-4       o-o 
+  o"-oo6 

6'2          O'O 

5-2   +0-7 

4-8  +0-9 
5-2  +0-4 

5-6       o'o 
—  o"-oo7 

5 
3 

2 

3 

4 
4 

2 

3 
3 

2 

2 

3 
3 
3 

5 

6 
3 

2 
2 

5 
3 
8 

5 

5' 
1  1 

37 

4 

3 

2 

3 

6 

4 

2 

5 

2 

3 
3 
3 
3 

Groombridge  3389 

2Oh     JglU 

23°  43' 
Groombridge  3390 

2Ih       Im 

40°  10' 
Piazzi  XX.  486  .... 

2,h      ,m 

42°  38' 

Groombridge  3392 

21h      Im 

33°  22' 
Groombridge  3393 

2,h      jm 

34°  5'' 
63Cygni  .f 

2,h      2m 

42°  47' 
Groombridge  3395 

2Ih      3m 

39°    o' 
Piazzi  XXf  3 

Groonibr-3389 
Radcliffe 

97 

47'4 

95'4 

10-7 

457 
80-  1 

93'4 

10-8 

44-4 
81-5 
88-4 

'37 
46-0 

7  ''3 
95-0 

'37 
47  -2 
70-5 
77-8 
92*6 

8-8 

44'3 

78-0 
92-2 

"7 
44-0 

717 
937 

44'4 
76-2 
917 

127 
46-7 
!74'8 
;93'8 

117 

43  '8 
81-6 

89-9 

8                    S 

52-14       -oo 

•31  --07 

'35    -'°3 
•39       -oo 

22-82       -oo 

'95    -''4 
•86   --06 
•80       -oo 

—  O8'OOO2 

57-71       -oo 

•81  --08 

•76    —  -oi 

75       -oo 
+  o8  0005 

25-81       -oo 

•42  +-14 

•30   -f--o6 
•17       -oo 

39-27       -oo 
39-19   --oi 

38-96  +-15 
38-92  +-17 

39-05       -oo 

—  O8'0028 

4878       -oo 
75   +-02 
•82  —-07 

75       -oo 
9-11       -oo 

•13     +-02 
•21     —'02 
•21           '00 
-J-O8'OOI2 

26-13           '°° 
•21     --14 

''5    —''3 
•oo       'oo 
—  o"-ooi6 

17-25       -oo 

•15     +-I2 

•23   +-06 
•30       -oo 
+  os-ooo6 

52-39       -oo 
•41        "oo 
•60   —-17 
•44       -oo 

5 
3 
3 

5 

2 

3 
3 
3 

5 
4 
4 
3 

3 

4 
3 
4 

3 
4 
3 

2 

4 

6 
5 
4 
9 

T 
J 

4 
4 

2 

3 

3 

5 

2 

3 

3 
4 
4 
4 

97 
48-4 
71-9 
95-2 

10-7 

47  '4 
80-1 

93'4 

10-8 
43-8 
81-5 

88-4 

137 
48-0 
71-1 
94'3 

137 

70-4 
77-8 
92-2 

8-8 

47'4 
78-0 
92-2 

117 

45  -o 
717 
937 

10-8 

43'8 
76-2 
89-2 

127 

47-i 
74-8 
93-8 

117 

pi-6 
89-9 

29-5        o-o 
28-8   +0-8 

29-6       o-o 

+  o"-ooi 

447       o-o 

43'9  +  °'4 
44-0  +0-1 
44-0       o-o 
—  o"-oo8 

8-1       o-o 
9-5   -i-i 

6-7     +2-2 

9-0       o'o 

24-1       o-o 
24-8   +0-6 
26-8   -0-5 
27-3  _     o-o 

8-1    +0-5 
67   +17 

7'I     +1-2 

8-2       o-o 
—  o"-ou 

35-3       o-o 
36-5    —0-6 
357   +0-8 
36-6       o-o 
+  o"-oi6 

58-6       o-o 
57'6   +r. 
58-0   +0-8 
58-9       o'o 

32-6       o-o 
34-0   -1-8 

30'3   +i'4 
31-5       o-o 

29-5       o'o 

29-9  -0-3 
28-9  +0-7 

29-6       o-o 
+  o"-ooi 

19-4-1-4 

1  6-0  40-9 

15-9     -02 

15-5^     o-o 

5 
3 
3 

5 

2 

3 
3 
3 

5 

4 
3 

3 
3 

3 
3 

3 
3 
3 

2 

4 
16    j 

2 

3 

3 

2 

3 

3 

5 
4 
4 

Christiania.... 
Greenwich  

Groonibr.  3390 
Radcliffe 

Greenwich  .... 

Groonibr.  3  3  80 
Radcliffe  

Bonn  
Greenwich  

Groombr.338i 
Radcliffe  
Bonn  

Bonn  . 

Greenwich  

Groom  br.  3  39  1 
Radcliffe  

Greenwich.... 

Groombr-3382 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.338; 
Radcliffe  
Harvard 

Greenwich  

Groombr.3392 
Radcliffe  .  ... 

Helsingfors... 
Greenwich.... 

Grootnbr.3393 
Radcliffe  

Helsingfors  ... 
Harvard  

Greenwich  .  .  . 
Radcliffe  

Greenwich  

Groonibr.  3394 
Radcliffe 

Kasan  
Greenwich  .  .  . 

Groombr.3385 
Kadcliffe  

Bonn  

Greenwich  

Groombr.3395 
Radcliffe 

2Ih      Om 

46°  30' 
Groombridge  3386 

2Ih      Om 

36°    5' 

Groombridge  3387 
2,h    Om 

35°  I2' 
Groombridge  338? 

2Ih       Im 

39°  58' 

Greenwich... 

Groombr-3386 
Radcliffe  

Harvard  

Greenwich  

Groombr.3396 
Radcliffe  

2Ih      3m 

42°  42' 
Groombridge  3397 

2Ih      3m 

36°  13' 
Groombridge  3398 

2Ih      3™ 

38°  5°' 

Greenwich... 

Groombr.3387 
Radcliffe  
Harvard  
Greenwich  .  .  . 

Groombr.3388 
Hadcliffe.... 

Greenwich  .  ,  . 

Groombr.3397 
Hadcliffe  

Harvard  .... 

Greenwich  — 

Groornbr.339? 
Radcliffv 

Harvard  ..  . 

Bonn  
Greenwich  

Harvard  

Greenwich  

GROOMBKIDGE  CATALOGUE — DKIT<  KH  I'UOPKI:  MOTIONS. 
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Star's  Name, 

ami  Approximate 

R.  A.  mid  N.  P.  D. 

1890-0. 


Authority. 


Oroonibridge  3399 
2 11'    4m 
38-51' 


Qtooinliridge  3400 

2  I1'      4m 

35°  26' 


Groombridge  3401 

2Ih      4™ 

3°°  33' 


Cephei  24 

20h 

I' 


7l 

12' 


Groombridge  3403 

2Ih      3m 

19'    7' 


Groombridge  3404 
2  ih    5m 
27'  22- 


Groombridge  3405 
iih    6m 
33°  H' 


Groombrid 
2Ih    6 

34°  45' 


e  3406 


Groombridge  3407 


21' 

34' 


6"' 
44' 


Piazzi  XXI.  32  ... 


21' 


36'  53' 


R.  A. 


N.  1'.  D. 


Kpoch 
of 

Obs. 
1800. 


p  ^o 


Id 


Adopted 
P.M. 


Groombr.3399 

Radcliffe 

Harvard 

Greenwich 


Groombr.3  400 

Radcliffe 

Harvard 

Greenwich . . 


Groombr.340i    11-9 

Radcliffe 457 

Helsingfors...    73-8 


1 1 '7 

44'5 
80-8 

897 


9-8 

447 
71-8 


Greenwich.... 


Groombr.3  402 

Radcliffe 

Greenwich.... 


Radcliffe 
Greenwich . 


Groombr-3404 

Radcliffe 

Helsingfors  . . . 
Greenwich .... 


Groointir.  3405 

Radcliffe 

Helsingfors ... 
Greenwich 


Groombr.34o6 

Radcliffe 

Helsingfors  ... 
Greenwich.... 


94'4 


•61 

•74 
•8  1 


'M 
-06 

-oo 


-(-  o''oo  1 5 

2-57       -oo 

•49  +•' 
•42  +• 

•51       -oo 
—  o"'ooo7 

9  '05       'oo 

'53   -•'5 
•89   --24 
•84       -oo 
+  o'-oo96 


3  '47 

"55   -' 
•59       -oo 
+  o'-ooi4 


7-8  9-98  'oo 
51-2  24-90+1-15 
95-4  42-43  -oo 


97 
45'' 
946 


11-9 
46-4 

75-8 
95-0 


'37 
477 
69-8 


13-1 

47-6 
697 
92-7 


Groonibr.34o;    13-8 

Radclitfe 48-7 

Helsingfors ;  70-3 

Greenwich 93-2 


8-9 

477 
74-8 
69-6 


Rudcliffe 
Harvard 
Greenwich ... 


12-72 
•58 

74 
•6  1 


'oo 


-oo 


8-41       -oo 

'47     -'02 

•42   +  '05 

•50       -oo 

+  O"'OO1  I 

16-50       -oo 
'39   +'o8 

'47     -'02 

•43       -oo 

—  o'-ooog 

36-28       -o 
35-99  +-19 
35-89  +-23 

36-05  '00 

—  0"'0029 

51-36       -oo 

•58  --13 

•)O     +'O2 

•  5 1       -oo 

|-  O"'002  5 


I 

c 

•s 


of 

01)S. 

1800. 


'•aS 
|M 

fid 


A.lopted 
P.M. 


2 

2 

3 

5 

8 
3 

2 
10 


1 1 7 
45-8 
80-8 
897 


9-8 
46-1 
71-8 
94'4 


11-9 

467 
73-8 
94-1 


77 
50-2 
94-6 


97 
45-0 
95'i 


11-9 
45'3 

75-8 
947 


'37 
46-2 
69-8 
94'9 


13-1 

44-5 
697 
91-2 


138 
50-2 
70-3 
91-8 


8-9 

44-2 
74'8 
69-6 


o-o 


35-5 

35'4  +°'5 
36-6  —0-4 
36-3  o'o 

+  O"'O10 


19-5       o-o  6 

2O'2     +O'2  3 

20-5   +0-6  2 

o'o  3 

•025 ' 


1 1-6 


19-5 
16-9 

17-1 

16-4 


0-0 
+1-3 


17-0  o-o 
14-5  -o'8 
10-3  o'o 

-o"-o77 


'5       o-o 

32-6  -1-8 
31-4       o-o 

+  0  'Oil 

22'6          O'O 

24-3  - 

24-2  + 
24-7       o-o 


37-3          0-0 

38-2  -0'3 

40-4     -2'0 

38-9       o'o 

+  O"'O20 


19-7 


o'o 


18-4  +0-6 

1 8-8  o'o 

—  o"'O12 

5 '8  o-o 

4-9  +1-1 

6-3  — O-2 

6'2  O'O 


8-4 
9-3 
8-6 
8-9 


O'O 

-0-6 

+  0-4 
o-o 
•008 


4 
4 

0'1         2 

o'o     5 


7 

'f 

9 


4 

2 
IO 


Stir's  Name, 

and  Approximate 

R.  A.  and  N.  P.  D. 

iSgo'o. 


Groombridge  3409 

2,b      jm 

19*    o' 


Groombridge  3410 
2 11'    7m 
27-    9' 


Groombridge  341 1 
2Ih    gm 

36'  42' 


Groom1  iridge  3412 
zih    9™ 

46°  34 


Groombridge  3413 

2Ih      8m 

36°  37' 


Authority. 


R.  A. 


Epoch 
of 

Obs. 
1800. 


Id 
1  I 


Ailopted 
P.  M. 


Radcliffe 

Greenwich 


Groombr.34io 

Radcliffe 

Helsingfors... 
Greenwich.... 


Groombr.34i 

Radcliffe 

Harvard 
Greenwich 


9-9  44-84       -oo 


Grooinbr.3412 

Radclitfe 

Bonn 

Greenwich . . 


Groombr.3413 

Radcliffe 

Harvard 

Greenwich.. 


Groombriilge  3414  Groombr-3414 

2ih  8m  j  Radcliffe 

24°  45'  Christiania.... 

Helsingfors . . . 

Greenwich.. 


Piazzi  XXI.  51.... 

21U      9m 

30'  27' 


Groombr.3415 

Radclitfe 

Greenwich.. 


Piazzi  XXI.  61. ...  Groombr.34i6 

2ih    9m  |  Radclitle 

30°  21'  Helsingfors ... 

Greenwich  . .  . 


Piazzi  XX [.63.... 
2Iu  nm 

48°  26' 


Groombriilge  3418 

2Ih   ,,m 

48°  35' 


Groonibr.3417 
Radcliffe  .... 

Bonn 

Greenwich .... 


Groombr.34i8 

Radcliffe 

Bonn 

Greenwich  .... 


47-0 
91-5 


119 

45'z 
75-8 
90-5 


107 
46-0 
76-8 
945 


97 

48-2 

73'3 
95'4 


107 
49-2 

75-8 
947 


12-7 

47'5 
74-8 
78-6 
93'4 


9'4 
49'5 

847 


44-07 
4374 


7-24 
•50 
•64 

78 


'27 

•oo 


•oo 
-•04 

+  •04 
•oo 


15-23 

'34 

'43 
•49 


-co 


-oo 


5-63       'oo 

•6l     —'02 

•70  --13 

•56       -oo 
—  o'-ooo8 


52-45       -oo 

•84  -''7 
•92   —-08 
•95        oo 
-j-o*-oo6o 


•oo 

+•04 

+•03 
-•25 

•oo 


774 
77' 
773 
8-02 

7-77 


0-30       -oo 

.30  --07 

•i  8       -oo 
—  o§  oo  1 6 


9-9  59-24       -oo 

46-2          '35     -MO 
•22     +-04 

•»6       'oo 

+  O"'OOO2 


73-9 
93-1 


117 

44-8 

71-3 
93-0 


•oo 


15-41 
72   --09 

•84     -'02 

•96       -oo 

+0-0068 


Il'8    5I-2I      +'22 


47-8  , 

78-6 

91-1 


-66 

-74 
'58 


--16 

--18 


D'  OOig 


1 1 
4 
3 


X.  1'.  D. 


Epoch 

of 

Obs. 
1800. 


9'9 
43'' 
91-8 


ii  -9 

45'z 
75-8 
89-9 


107 

43'3 
76-8 
92-9 


97 
45'2 
73'3 
94-0 


107 

447 
75-8 

93'' 


127 
458 
74-8 
78-6 
93'3 


9-2 

43-0 

84-7 


9-9 

467 

73'9 
92-8 


117 

44-2 

7i-3 
93-0 


1  1  '8 

45'4 
78-6 
91-1 


23-3 

*7'5 

32-8 


n-8  O'o 

127  —1-1 

10-9  +0-6 

11-4  o'o 


,  -  ! 


Id 

3 


Adopted 
P.  k 


o-o 

°'3 
o'o 
i  1  6 


19-0 
18-9 
19-2 


O'O 

-0-5 

O'O 


46-4 


o-o 


48-0  —0-5 

47'8       o'o 

+o"-oi7 

g'4       o-o 

2O'I  —1 

18-6  —0-4 
17-8       o-o 


50-0      o-o 

49'6  +« 
49-8  -0-3 
50-1  — o'6 
49-4  o-o 
—  o"-oo7 


o-o 

+0-4 

o-o 


56-3 

55-8 
56-0 


19-5       o-o 

2I'O     —0-6 

21-4   -0-3 

21'6          O'O 

+  0"-025 

16-5  o'o 

12-3  +0-3 

9-0  +0-3 

6'5  o-o 

—  0"'123 

377  o' 

38-2  +0-3 

39-5  o-o 

39-7  o-o 

-)-0"'025 


[1T4] 


GKOOMBKIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
ami  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

•  Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name. 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

i 
Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

^ 

°*6 

111 

g  §•« 
w| 

Residuals 
C-0. 

No.  of  Obsei-vations. 

Epoch 
of 
Obs. 
1800. 
+ 

.0- 

"°.e  §> 

01    a°0 

•BIS  "" 

lla 

^<fu 

* 

09 

Id 

13 

Ir 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

«J 

1H  P 

T3  13  o 

c  *  o> 

o  ~  so 

OJ    O*  ^ 

02-3 
*$ 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

p- 

c~g 

tr.    •  CO 

3  £<~ 

11^ 

m  <i  n 
03       f1- 

fc 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombr.  34  1  9 
Radcliffe  

7-8 
507 
937 

11-9 
467 
82-3 
91-4 

1  1  -8 

44'5 
77'4 
91-5 

9-8 
467 
91-8 

6-6 
47-8 
90-9 
947 

117 

45'4 
71-2 

90'! 

10-9 

45'2 
81-2 

93-4 

97 
47'4 
101-8 

8-8 

45'4 
757 
88-8 

87 

45'4 
70-3 
92-2 

s 
40-88 

s 

•oo 

+•19 

'00 

051 

•oo 

-•'4 
—  •05 
•oo 
1030 

•oo 

+  •04 

—  '°3 
•oo 
1115 

•oo 

+•31 

•oo 
>°54 

"00 

+  •06 

+  •02 

"OO 

)oo6 

•oo 
+  •06 

+  -°3 
•oo 

5015 

•oo 
—  •io 

+  •07 

•oo 
3007 

•oo 
-•16 
•oo 
3062 

o-c 
+  •08 
-•07 
•oc 
3026 

'OC 
+  •02 

-•o- 
"oc 

3038 

5 
3 
•9 

5 

5 

2 

4 

2 

3 
3 

4 

7 
3 
5 

7 
9 

IO 

36 

5 
3 

2 

8 

4 
4 

6 

6 

3 
6 

5 
3 

2 

3 

6 
3 
3 
6 

7-8 

•44'9 
.94-0 

iro. 
46-9 
82-3 
91-4 

11-8 
46-2 

77'4 
91-5 

9-8 

43'4 
91-9 

6-9 

47-9 
90-9 
95-0 

1  1-7 

457 
71-2 
89-1 

io-9 
46^2 
80-0 
93-0 

97 
47-2 
ior8 

8-8 

45-I 

757 
88-8 

87 

447 
70-3 
91-6 

14-3        o-o 
13-1    -o-i 
11-3       o-o 
-o"'o35 

17-2       o'o 
16-9       o'o 

17-1  -0-4 

i6'6       o-o 
-o"-oo8 

457       o-o 
43'5   -o'4 

42-9     -2'2 

397       o-o 

-o"-o75 

36-2       o-o 

37-5  -0-3 

38-8       0-0 

+  0""032 

57'4       o'o 
58-5    -0-6 
58-0  +0-3 
58-4       o-o 

+  o"'OI  1 

L38'7       o-o 
36-4   +2-4 
38-9       o'o 
39'o       o'o 
+  o"'OQ4 

41-5       o-o 
40-2   +i"4 
40-8   +0-9 
417       o-o 

+  0'''O02 
22'I           O'O 

23-3   -0-8 
23-0       o-o 
+  o"'oio 

587       0-0 
60-4   —o'8 
60-0  +o'5 
60-8       o-o 

+  o"'O26 

51-6       o'c 
51-8   —0-6 
50-2   +0-6 
50-6       o-c 

—  o"'OI2 

7 
5 
39 

5 
5 

2 

4 

2 

4 
3 
4 

7 
3 
6 

8 
5 

10 

36 

5 
5 

2 

7 

4 
4 

6 

6 

5 
6 

6 
3 

2 

3 

6 
4 

6 

Groombi-idge  3429 

2Ih    I4m 

49°  25' 
Groombridge  3430 

2Ih   I4m 

37°  59' 
Groombridge  3431 

2Ih   I5m 

40*  51' 
Groombridge  3432 

2]h  ,jm 

4°°  57' 
Groombridge  3433 

2  I1'   IIm 

ii*  47' 
Groombridge  3434 

2Jh   l6m 

37°  24 
Groombridge  3435 

2Ih   l6m 

41°    6' 
Groombridge  3436 

2Ih    l6m 

37*  29' 

Groombr.3429 
Radcliffe  

I  1-9 

47'3 
70-8 
go'o 

10-9 

46-9 
728 

95'3 

107 

45  -4 
827 
92-2 

107 

45-1 

77-2 

937 

9.9 

477 
79-2 

93'9 

117 
46-4 

75'3 
917 

107 

477 
77-2 
927 

117 
46-7 
77-8 
94-6 

6-9 
437 
93'4 

1  1  -8 
45'3 
757 
947 

40-38 

•21 

•32 
•28 
-08'C 

'797 
•91 

7' 
'55 

—  08'C 

3870 
39-08 
39-29 
39'28 

+  08'C 

4''43 

•65 
•65 

•58 

+  08'C 

3379 
3  3  '9° 
34-27 
33-99 

+  0»'C 

8-41 
•63 
'54 
'57 

+  0"'C 

30-50 

71 

•65 

75 

+  08'C 

26-11 

"20 

•19 

•05 

—  os-c 

55-55 
56-18 
57-29 
+  o"-c 

21-62 

74 
•96 
•86 

+  08'C 

s 
•oo 

+  •13 

—  'OI 

•oo 

013 

•oo 
—  •I  I 

-•04 

•oo 
050 

+  'H 
•oo 

-•05 

oo 
042* 

•oo 
-•16 

—  •io 
•oo 

018 

•oo 

—  '02 
-•31 

•oo 
1024 

•oo 

-•'5 

•oo 

•oo 

IO2O 

•oo 
—  •io 

+•05 

•oo 
1030 

•oo 

—  •12 

5 
4 

2 

3 

5 

6 

i 

3 
6 

2 

6 

5 

2 

5 

4 

3 

2 

5 

5 
3 
4 

4 

2 

4 

2 

3 

4 

4 

2 

5 

10 

'9 
69 

3 

5 

2 

4 

11-9 
46-0 

70-8 
90  o 

10  9 
46-5 

72-8 
95-1 

'107 
51-0 

827 

92'2 

107 

44'  i 

77-2 
937 

9'9 
45'5 
79-2 
93-8 

1  17 
477 
75'3 
917 

107 

457 
77-2 
927 

117 
48-5 
77-8 
94-1 

io~6 

43'9 
93'3 

ii-S 
45-8 

757 
94-0 

23-2       o"o 
22-8    +0-6 

24-8     -  1-2 

23'8       o'o 

+  o"'co8 

5-1       o-o 
57   +0-4 

67     +0-2 

7-6       o'o 
+  o"-030 

7'o   -37 
3'O       o'o 
2-8  +0-3 
3-1       o'o 

+  0"'002* 

17-5        o-o 

17-3     +0-2 
19-5     -2-0 

17-5        o-o 
o"'ooo 

18-1       o'o 
ig'o    —  o"3 
19-8    —  o'4 
197        O'o 
-fo"'oi9 

26^0       o-o 
26-5    +0-1 

26-8     +0-2 

27-2       co 
+  o"-oi5 

5  1  '2       o-o 

51-1  -0-4 

50-8   —  0-5 
50-2       o'o 

—  0"'OI2 

25-5       o-o 

22'I     +I'2 
21-2     +  O'2 

20-3        o'o 
—  o"-o63 

53-1       0-0 
51-5        0-0 
49-2        o'o 
—  o''-047 

19-6       o'o 
ig'g   —  o'6 

19-3      -0'2 

19-0       0-0 
—  o"'oo7 

i 

4 

4 

2 

6 

4 
6 

2 

6 

3 

2 

5 

6 

3 

2 

5 

5 
4 
4 
4 

2 

3 

2 

3 

4 
4 

2 

3 

/z 
6 

7« 

3 
3 

2 

3 

2Ih      ym 
12°    19' 

Groombridge  3420 

2  I1'    I2m 

46°  13' 
Groombridge  3421 

2Ih   I2m 

47'  46' 
Groombridge  3422 

21h   I0m 

19°  37' 
67  Cv°ni  .        .  ..<r 

r°'9' 

4''32 
+  o"-c 

1270 

'94 
•96 

'93 

+  08'C 

3278 
33-12 
33'56 
337° 

+  08'C 

34-3i 
•19 

•75 
+  o"-c 

577 
•69 

70 
•72 

—  08'C 

'3'49 
•48 

'55 
•6  1 

+  0S'( 

WS' 

•64 

•49 

'57 

+  08'( 

8-25 
•64 
•82 

+  08'C 

21-31 

•«4 

•20 

•io 

-Os'< 

56-68 
56-80 
56-99 

57-00 

+  o»- 

Greenwich  

Groombr.3420 
Radcliffe  

Greenwich  

Groombr.343o 
Radcliffe  

Harvard  . 

Greenwich  .  .  . 

Groombr.342i 
Radcliffe.  ... 

Greenwich  .... 

Groombr.343i 
Radcliffe  

Bonn  ... 

Greenwich  .... 

Groombr.3422 
Radcliffe  

Greenwich  ... 

Groombr.3432 
Radcliffe  

Greenwich  

Groombr.3423 
Radcliffe 

Greenwich.  .  .  . 

Groombr.3433 
Radcliffe  

2,h  ,jm 
51"      3' 

Groombridge  3424 

2,h  jjm 

47°  46' 
Groombridge  3425 

2Ih   I2m 

37°  58' 

Groombridge  3426 
21h  ,om 

15'  13' 
68  Cygni  A 

Lund 

Kasan  

Greenwich.... 

Groombr.3424 
Radcliffe 

Greenwich.... 

Groombr.  3434 
Radcliffe  

Bonn...  ... 

Harvard  

Greenwich  .... 

Groombr.3425 
Radcliffe 

Greenwich  

Groombr.3435 
Radcliffe  

Boun  

Greenwich  — 

Groombr.3426 
Radcliffe  

Greenwich  .... 

Groombr.  3436 
Radcliffe....... 

Greenwich.... 

Groombr.3427 
Radclifie  

Greenwich.... 

Groombr.3437 
Radcliffe  
Greenwich  

Groombr.  343  8 
Radcliffe  

»3 

•oo 

1007 
•oo 

+•11 

•oo 

2OI 

•oo 

-•03 

-•'5 
•oo 
029 

zih  14™ 
46°  30' 

PiazziXXI.  86... 

21h    I3m 

34°  39' 

2Ih   I5m 

27"  52' 

Groombridge  3438 

2Ih  j^m 

43°  44' 

Bonn  

Greenwich  

Groombr.3428 
Radcliffe 

Helsingfors  .  . 
Greenwich  — 

Greenwich.... 

• 
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K.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  andN.  1'.  I'. 
1890-0. 

Autliority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
ami  Approximate 
K.  A.  and  X.  1'.  D. 
1890-0. 

Autliority. 

Epoch 
of 

1  800. 

l.ig 

§1$ 

J~- 
s 
-3 

Kcsidoals 

o-o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

55 

RrnidnaU 
C-0. 

No.  of  Observstiomi. 

Kpooh 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 

1890-0. 

Jiesiduali 
C-0. 

No.  of  Observations. 

Kpooh 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Id 
3  | 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

Groombridge  3439 
2  11'   i;"1 
47°  '9' 

(  rrootnbridge  3440 

21h    l6m 

33°  58' 
Groomliriilge  3441 

2  I1'    l8m 

4'°    4' 

Groombr-3439 
Radcliffe 

10-9 
45-8 

74'4 
947 

97 
47-8 
70-8 

10-8 

47'9 
80-7 
93-2 

8-8 
46*0 
80-7 
96'3 

11-9 

487 
71-2 
92-1 

1  1  -9 

46-7 
76-5 
86-5 

97 

71-9 
94-0 

9-8 

49'4 
70-1 
89-9 

I  I'2 

48-1 
76-6 

93-8 

127 

75'3 
95'3 

s          s 

3577       -oo 
•92   --14 
•96   --17 
•80       -oo 
+  0-0004 

59-97       -oo 

60-29     —  MO 

60-32       -oo 
60-44       -oo 
+  0-0056 

10-93       -oo 

I  1  -OO    +  '06 

11-26  —-08 

I  I'22  .      -OO 

+  0-0035 

5-32       -oo 

•23  +-04 

•15   +-06 
•19       -oo 
—  0-0015 

31-73       -oo 

•83  --09 

•76     —'02 

•74      -oo 
+  o-ooo  i 

33-48       -oo 
•32   +''3 

'34  +  '°9 
•30   +-12 

•42       -oo 

49-35       -oo 
•61   —-14 

•55   +'oi 
"62       -oo 
+  o"  0032 

1-56       -oo 

1-56  +-23 

i  -9  1       -oo 

2-02           'CO 
+  O-OO57 

39-86       -oo 

40-09     —  '09 
40-22     —'11 

40-17       -oo 

+0-0038 

56-31    +-18 
76    --iS 

•52     +-I2 

•69       -oo 

2 

3 
3 
3 

5 

3 

2 

7 

6 

4 
5 

6 

5 
3 
5 

4 
4 
3 
3 

4 
3 
3 
4 

5 

5 
3 

2 

6 

6 

3 

7 
5 

4 
3 

2 

3 

2 
2 

2 

5 

10-9 

47-0 
74'4 
947 

97 
45-8 
70-8 
94-. 

10-8 
42-9 
80-7 
93'z 

8-8 
48-2 
867 
96-3 

46'? 
71-2 
92-1 

11-9 

477 
76-5 
86-5 
907 

97 
43-8 
71-9 
94-1 

9'8 

43'4 
70-1 
90-3 

I  1*2 

46-2 
76-6 

93-8 

127 
47-8 

75'3 
95-1 

25-7       o/:o 
24-8   +1-5 
17-0  -0-3 
L--\       o-o 
+o"-oi7 

23-2       o-o 
21-3   +0-4 

2O-I     +06 

19-7       o-o 
-o"-o4i 

61-7          O'O 

58-2   +1-4 
58^0  —0-9 
56-3       o-o 
—  o"-o66 

39-5       o-o 
39-3   +0-4 
40-7   —  o'8 
39-9       o-o 
+o'/-oo5 

I2-I           O'O 

12-4  +0-8 
13-4  +0-6 
14-8       o-o 

21'0         O'O 

23-4  —1-7 
22-9  -0-7 

22-6     —O'3 

22-4       o'o 
+  o"-oi8 

36-4       o-o 

34'3   +1-4 
34-3   +09 

347       o'° 

—  O"'O2O 

52-3       o-o 

53-1     -0-9 

527  -0-6 
52-1       o-o 

—  O"'OO2 

41-3       o-o 
42-8   —0-9 

44-0  -1-5 

42-8       o-o 
+o'-oi8 

277       o-o 

27-1  +0-3 

27-3       o-o 
27-2       o-o 

2 

5 
3 

3 

5 
3 

2 

6 

6 
4 
5 

5 

6 
4 
3 
6 

4 
5 
3 
3 

4 
3 

3 

4 
3 

4 
3 

2 

6 

6 
3 

7 

10 

4 

2 

3 

2 

3 

2 

6 

Groombridge  3449 

21h   ,gm 

45°  57' 
Groombridge  3450 

2  i  h   ,  ^m 
4'°      5' 

Groombridge  3451 

2Ih  20m 

46°  10' 
Bradley  2796  

Groombr.  3  449 
Radcliffe  

'37 
50-2 

74-5 
91-9 

127 
48-1 
827 
89-1 

'37 
46-2 

757 
94-8 

9-8 
472 
7*7 
92-3 

9-9 

45'9 
80  5 
95-1 

13-8 
48-6 
72-8 
9*7 

n-8 
46-7 

75'* 
95-1 

13-8 

49'3 
79-8 
88-9 

127 
48-2 
77-8 
91-2 

127 
487 
85-4 
88-1 

S                   8 
14-76     —'20 
•38     +'13 

•3'   +''4 
•44       -oo 
—  o"  ooi  5* 

4+4       '0° 
•22   +-15 

'34   -'°3 
•30       -oo 
—  o-oo  8 

31-84       -oo 
•66   +-08 
•62   +-03 

*OO           "OO 

—  0-0030 

52-88       -oo 
533'    -'06 

53-39  +'" 
5368       -oo 

+0-0097 

17-09       -oo 
17-02  +-03 

17-21     —-20 

16-99       -oo 

—  O-OO  12 

55-13       -oo 

54-98    +'02 

54-97  --05 

54-85       -oo 

50-59      -oo 
•65  +-09 

77   +'°9 
•95       -oo 
+  0-0043 

0-41       -oo 
•51    --10 

'45   -'°4 
•41       -oo 
o-oooo 

56-97       -oo 

57-06  --07 
56-86  +-14 

57-01       -oo 
+0-0005 

5-01       -oo 

5-01     —'02 

4-89   +-08 
4-97       -oo 

3 
7 
3 
4 

3 
3 

4 
3 

2 

4 

2 

3 

6 

4 
3 
10 

6 
4 
3 
5 

2 
2 
2 

4 

2 

3 
3 
3 

2 

3 
3 

3 

5 

2 

Si 

I 

3 
3 

'37 
437 
74'5 
93'4 

12-7 
50-8 
827 

137 

46-  1 

94-8 

9-8 
43'8 
72-7 
92-9 

9-9 

80-5 
94-8 

13-8 
50-2 
72-8 
9*7 

u-8 
50-1 

75'* 
95-0 

13-8 
50-2 
79-8 
89-6 

127 
457 
77-8 
89-3 

12-7 
47-0 
85-4 
88-1 

7-6       o-o 

10-5  -1-j 

io'o  +0-5 
11-5       o-o 

3O'2          O'O 
31-7     +0-2 

34-0   —  o'6 
337       o-o 

54-2       o-o 

55-0    -OM 

54'3   +''3 
56-0       o-o 

+  o"'O22 

3-4       o-o 

3'9     -0-4 

27   +0-8 
3-5       o-o 
+o"-ooi 

56-1       o-o 

56-0  +0-4 

55-9  +1-0 
57-1       o-o 

+  O"'OI2 

29-4   -8-0 
20-9       o-o 

21-7     —1-2 
2O"2          O'O 

-o"-oi6* 

0'2          O'O 

17       o-o 
1-8   +07 

3'3,,      O'O 

39-6       o-o 

41-8  -1-9 

39'9  +°'3 
40-3       o-o 

51-7       o-o 
527   +o-i 

53'4  +°'5 
54-3       o-o 
+o"-o34 

2-4       o-o 

2-4     -0-2 

3-4   -''5 
i  '9       o-o 

3 
3 
3 
3 

3 
3 
4 
4 

2 

3 

2 

3 

6 
4 
3 

12 

6 
3 
3 
5 

2 
2 

2 

4 

2 

3 
3 

4 

2 
2 

3 

4 

3 
3 

2 

4 

5 
5 
3 
3 

Bonn 

Bonn  

Greenwich  .... 
Radcliffe 

Greenwich  .... 

Groombr.  3450 
Radcliffe  

Helsingfora  ... 
Greenwich  .... 

Groouibr.344i 
Ra<lcliffe 

Bonn  

Greenwich.... 

Groombr.  34  5  1 
Radcliffe  

Bonn  

Bonn  
Greenwich  ... 

Groombr.  3  45  2 
Uadcliffe  

Greenwich  .... 

Groombr.  3442 
Rvk-liffe 

2  I1'    17m 

*5°  35' 
Pi&zzi  XXI.  1  1  6.. 

211'    l8m 

49°  3*' 
Groombridge  3444 

2Ih   l8m 

49°  46' 
Groombridge  3445 

21h    I7m 

33°  55' 
Groombridge  3446 

21h   I4m 

II*  28' 
Groombridge  3447 

2Ih    1,8™ 

40°  58' 

(uoombridge  3448 
2lb  17™ 
27°  56' 

2Ih    l6m 

13*27' 
Groombridge  3453 

2Ih  20m 

38°  48' 
Groombridge  3454 

2Ih  2010 

46°     i' 
Groombridge  3455 

2,h  2Ora 

43°  59' 
Groombridge  3456 

2  1  h  Z  I  m 

46°    4' 

Groombridge  3457 
2,h  zom 

4«°    4 

Groombridge  3458 

2Ih  21m 

4'°    9' 

Helsingfors  ... 
Greenwich  

GronmUr.3443 
Kidcliffe  
Bonn  ..  .  .. 

Kasan 

Greenwich  — 

Groombr.  3  45  3 
Radcliffe 

Harvard  

Greenwich  .... 

Groombr-3444 
Radcliffe  .... 

Greenwich  

Groombr.  3454 
Radcliffe  

Bonn  

Lund  

Greenwich.... 

Groombr.  3  45  5 
Radcliffe  

Greenwich  .... 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3446 
Radcliffe  

Bonn  

Greenwich  

Groombr.  3456 
Radcliffe  

Kasan  

Bonn  

Greenwich.... 

Groombr.3447 
Riidcliffe  .... 

Greenwich  

Groombr.3457 
Iladcliffe 

Greenwich  .... 

Groombr.  3  448 
Radcliffe  .... 

Greenwich.  ... 

Groombr-3458 
Radcliffe 

Helsingfors  ... 
Greenwich  

Greenwich.... 

• 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1  800. 
+ 

*•« 

Srf.u 

rg-B  S 

s  «  a~i 

S  a.°° 

£  o 

CC  T3 
<1 

Residuals 
0-0. 

No.  of  Observations. 

Epocli 
of 
Obs. 
1800. 
+ 

Seconds  ot 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Sec'.ouds  of 
Adopted  R.  A. 
I  Soxvo. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•s  ! 
°n  & 

||I 

§ld 
js-'sj 

fc 

Residuals 

C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
I'.  M. 

Bradley  2792 

Groombr.3459 
RadclifFe  .... 

1  1  -8 

49-2 
75-1 
91-4 

'37 
47-' 
72-8 
89-4 

10-8 
48-5 

7i'3 
91-7 

12-8 
46-9 

73-8 
857 

10-8 

45'1 
737 
89-5 

127 
467 
767 
92-1 

11-9 

48'3 

74'4 
92-5 

I2'8 

47'2 
73-8 

95'' 

12-8 
45-8 

75-1 
85-4 

10-9 

477 
777 
937 

s 
15-63 
16-49 
16-90 
17-25 
+  08'C 

53-25 

•'5 
''4 
•'5 

—  0B'C 

'3'3* 

•20 
•29 
•32 

os-c 

9-84 
•90 
•82 

•89 

+  08X 

49-05 
49-06 
49-01 

48-90 

—  Os'< 

36'49 
•65 
•6  1 

'47 
_os- 

52-40 

•25 
•29 

•27 
_0». 

51-10 

•05 
•08 
•19 

+  08' 

7-27 
•26 
•33 
•44 

+  0»' 

47-85 

48-00 

47-90 

47  '9  7 
+o- 

s 
•oo 
•06 

6 

4 

2 

3 

4 
3 
3 

5 

3 
4 

2 

3 

3 
4 
4 
9 

5 
3 
3 
3 

4 

4 

2 

3 

3 
4 
3 
3 

3 
3 

2 

5 

6 

4 
6 
6 

2 
2 

2 

3 

II-8 

43'4 

75'' 
9''4 

'37 
48^8 
72-8 
89-4 

10-8 
45-8 
71-3 
9'7 

12-8 

44'7 
73-8 
857 

10-8 
44-2 

737 
89-5 

12-7 
46-5 
76-7 
92-1 

11-9 
47'  i 

74'4 
92-5 

12-8 
46-0 

73'8 
94-8 

12-8 
43'3 

75'1 
85-4 

10-9 

45'i 
777 
937 

./                   II     ! 

45'8       o'o 
457   -i-i 
^4-1    —  0-8 
42'6       o-o 
—  o"-o4o 

47-2       o-o 

497   -'-o 
50-4   —07 
;o'4       o'o 
-)-o"-042 

19-0       o-o 
18-9   +1-2 

2O'9          O'O 
21'6          O'O 

+  0"'032 

52'4       o'o 
53-0  -07 
52-3       o-o 

52'2          O'O 

—  o"'oo3 

447       o'o 
45'i    +o'5 
467   -0-3 
46^8       o'o 
+  o"-027 

47-1       o-o 
48-1    —  o'4 
49-0   —  o'8 
48^4       o'o 
+  o"-oi6 

33'8       o'o 
36-5   -1-4 

36"!           O'O 

367       o'o 
+o"-O36 

43-9       o-o 
43-6   -4-o-S 
43-9  +1-0 
45-2       o-o 
-|-o"'oi6 

45-9       o-o 
44-6   +IM 
45-0  +0-4 
45-2       o-o 
—  o"-oio 

i  '3       °'c 

1'2          O'C 
I'3     —  O'2 
I  'I           O'C 
—  o"'OO2 

6 

3 

2 

3 

4 

2 

3 
5 

3 
3 

2 

3 

3 
3 
4 

7 
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5 

3 

4 

4 

2 

3 

3 
3 
3 

3 

3 

5 

5 

6 
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6 
6 

2 

3 

2 

3 

jroomb  ridge  3469 
2ih  24™ 

45°  33' 

jfroombridpe  3470 
2ih  25™ 
46'    8' 

Groombridge  3471 
zih  24™ 

3°°  43' 

7i  Cveni           ...a 

Groombr.3469 
Radcliffe...  . 

II-9 

45'4 
8ro 
89-4 

'37 
46-4 
72-9 
89-0 

97 
48-2 

73'9 
94-6 

87 
48-3 
93'5 

9-8 
48-1 
75-6 
96-2 

9-9 

48-1 

73'6 
95-1 

1  1  -9 
46-3 
837 
917 

n-8 
47'z 
77'3 
947 

97 
49-0 
69-9 
81-3 

12-9 
47'8 
75'z 
957 

s              s 

58-20       -oo 
•31    —-06 

•37  --06 

•32       -oo 
+  os-ooi5 

5  -oi       -oo 

4-92  +-05 

4-94   --oi 
4-91        'oo 
—  os-ooi3 

23-01       -oo 
•io   —'08 
•03       -oo 
•03       -oo 

+  O8'OOO2 

23-10       -oo 

•22     +-03 

•41       -oo 
+  os-oo37 

3-07       'oo 

2-67  +-25 
2-75  +-07 

275       -oo 
—  o8-oo37 

25-14       'oo 

•12     +-09 

•15   +'io 

•28       'oo 
+os-ooi6 

1667       -oo 
•86   —  -io 
•87   --oi 
•87       -oo 

+  08'0025 
13'12     +l6 

•55   -••? 
•56   —  -11 

•50       'oo 

+  0S'OO27* 

42-45       -oo 

45-20  --13 

46-54  —  "06 
47-23        -oo 
+  os'o668 

31-65       -oo 

3077     -'02 

30-23  --17 

29-51       -oo 
—  0^0258 

5 
3 

2 

3 

6 

3 
3 
3 

6 
4 

2 
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6 
6 

3 

6 
3 
3 

5 

6 
3 

5 
5 

5 

2 
2 
3 

4 

6 

3 

5 

3 

10 

5 
4 

2 
10 

5 

11-9 
46-2 
8ro 
89-4 

'3'7 

45'5 
72-9 

89-0 

97 
47'9 
73'9 
94'4 

8-7 
457 
93'5 

9-8 
48-9 
75-6 
95-6 

9-9 
48-9 
73-6 
94'9 

11-9 
44-2 
83-7 
917 

1  1  -8 
46-4 
77'3 
937 

97 
44'4 
69-9 
81-9 

12-9 

47-0 
75'5 
957 

27-9       o'o 
28-0  +0-3 

28-3  +0-5 

28-9       o-o 
+  o"-oi3 

35-1       o-o 
34-4  +0-8 
36-0   —o"8 
35-2       o'o 
+  o"-ooi 

41-2       o-o 

41-1  +0-9 

42-6  —  o-i 
42'9       o-o 

+  O"'O2O 

47-3       o-o 

44'9   -r5 

38-5        o-o 
—  o"  104 

197       o-o 
20-8    —0-8 
20-7    —0-4 
20-5       o-o 
-f-o"-oo9 

47-2       o-o 
47-6   -05 
46-2   +0-9 
47-1       o-o 
—  o"'ooi 

29-5       o-o 
29-9       o-o 
29-5    +0-8 
30-4       o'o 

+  o"'OI  I 

57-5       o-o 

56-7  +0-7 
54-6  +2-7 

57-2       o-o 
—  o"'oo4 

17-0       o'o 
14-8   —  ro 

II'l     -(-O-2 

io-  1       o-o 
—  o"-096 

357       o'o 

3I'3     -0-2 
26-2     +I-I 

24-5       o-o 
-o"-i3S 

5 
4 

2 

3 

6 

4 
3 
3 

6 

5 

2 

5 
6 

3 

3 

6 
5 
3 
5 

6 
5 

5 
5 

5 
3 

2 

3 

4 
6 

2 

5 

3 

10 

4 

6 

4 

10 

5 

2Ih  21m 

43°  45' 
Groombridge  3460 

21h  2Im 

46°    4' 

Groombridge  3461 
2Ih  22m 

47°  «i' 
Groombridge  3462 

2Ih  22m 

37°  36' 
jroombridge  3463 

2Ih  22m 

47°  H' 

Groombridge  3464 
2Ih  22m 

41°  1  1' 
Groombridge  3465 

2Ih  22m 

45°  35' 
Groombridge  3466 

2Ih  22m 

37°  43' 
PiazziXXL  156.. 

2Ih  23m 

37°  34' 

Groombridge  3468 
2Ih  23m 

47°  24' 

Bonn  

+  •03 
•oo 

200 

•00 
+  •06 
+  •03 

•oo 
1013 

•oo 

+  •12 
+  -03 

•oo 

5000 

'00 
-•04 
+  •06 

•oo 
3007 

•oo 

-•07 
-•08 

•oo 
3019 

•oo 

-•17 

-''4 

•oo 
3003 

•oo 

+  •08 

•oo 
•oo 

DO  I  6 

•oo 

+•09 
+•08 

•oo 

OOI  I 

•oc 

+•08 

+  •08 

•oc 
0023 

•oc 

—  •1C 

+•05 

'OC 

0014 

Greenwich  

Groombr.346o 
Radcliffe  

Greenwich  

Groombr.  3470 
Radcliffe  .  . 

Bonn  

Bonn  

Greenwich.  ... 

i 

Groombr.  3  46  1 
Radcliffe 

Greenwich.... 
Groombr.  3471 

Bonn  

Helsingfors  .  .  . 
Greenwich.... 

Gronmbr-3472 
Badcliffe 

Greenwich  

Groombr.  3462 
Radclifftf 

2Ih  25m 

43°  56' 
Groonibridge  3473 

2Ih  25m 

34°    5' 
Piazzi  XXI.  170... 

2Ih  25m 

35°    3' 

Groombridge  3475 

21h  26m 

45'  36' 
Groombridge  3476 

2Ih  26m 

37°  32' 
Groombrid«e  3477 

2Ih  2Im 

10°    7' 
Groombridge  3478 

21h  Zjm 

13°  55' 

Harvard  

Greenwich  

Groombr.  3  47  3 
Radcliffe 

Greenwich  .... 

jlroombr.3463 
Radcliffe 

Bonn  

Helsingfors  ... 
Greenwich  

Groombr.  3474 
Radcliffe  .... 

Greenwich.... 

Groombr.  3  464 
Radcliffe 

Bonn  

Harvard  
Greenwich  

Groombr.  3  47  5 
Radcliffe  

Greenwich  .... 

Groombr.  3  46  5 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.  3  466 
Raduliffe  

Greenwich.... 

Groom'  ir.  3476 
Radcliffe  
Harvard  

Greenwich.... 

Groombr.  3  467 
Radcliffe 

Greenwich  

Groombr-3477 
Radcliffe  

K  asan  

Greenwich.... 

Groombr.346? 
Radcliffe  

Greenwich  — 

Groombr.  3478 
Radcliffe  .  ... 

Kasan  

Greenwich 

Greenwich  
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Slur's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Nania, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Spocli 
of 
Obs. 
1800. 

+ 

Si'oudsof 
Adopfcd  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

R-si.luals 

c—  o. 

Xo.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890  -a 

Residuals 

c-o. 

No.  of  Observations. 

Epoch 
of 

01)8. 
l800. 

+ 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 

1>.  M. 

Adopted 

P.   M 

Adopted 

p.  to. 

A'lopted 

P.  M. 

Grooinbridge  347< 

2,h   2jm 

13"  22' 

Gioombridge  3480 

2Ih    26"' 

37°  3'' 
7  C-  phei 

Groombr-3479 
Radcliffe 

12-9 

50-2 
7*7 
957 

n-8 

47'4 
83-8 

94'3 

8-8 
49-1 

74'5 
81-6 

12-7 
467 
75'3 
94-1 

13-7 

45'2 
72-9 

94'4 

137 
52-2 
78-1 
93'3 

10-8 
47-8 
73-8 
95'5 

12-8 
52-7 
76-9 
95-2 

107 

44'5 
8r8 

957 

12-9 
49'3 
75-8 
95'3 

8                   8 

21-70       -oo 

22'IZ     —-19 
22-36     —'29 
22'2O          'CO 

+  o'-oo6o 

40-18       -oo 
•61    —'30 

71     —  -26 

•49       -oo 
+  o"oo38 

38-78       -oo 
•69  +-04 

78     +'I2 

•69       -oo 

—  O"OOI2 

20-84          'OO 
2I'OO     —  "IO 

21-04   —  'lo 
20-98       -oo 
+o"-ooi7 

26-38       -oo 
•14  +-18 
•20  +'06 

•22          'CO 
—  O'-O020 

32-73       -oo 
•80  —'04 

•84  --05 

•80       -oo 
+  o'-ooog 

34-46       -oo 
•50      -oo 
•60  —-06 
•57       -oo 
+  o'-ooi3 

46-72       -oo 

47-33     --02 

47-70  --04 

47-92       -oo 
+  o'-o  1  46 

45-58       -oo 

•70  --05 
•87  --13 

•78       -oo 

-fO'-OO24 

44-35       -oo 

•51     -'12 

•40  +-03 

•46       -oo 
+  og-oo  1  3 

4 

2 

6 
6 

2 

5 

6 
3 
3 

5 

5 
3 

2 

3 

3 

3 

2 

3 
i 

2 
2 

3 

6 

4 

2 

5 
6 

2 

7 
5 

6 
3 

6 
i 

2 

2 

5 

12-9 

45-4 
727 

947 

n-8 

447 
83-8 

937 

8-8 
477 
74'5 
83-3 

127 
45-8 

75-3 
94-1 

137 
47'i 
72-9 

94'4 

137 
52-1 
78-1 
93'3 

10-8 
47  '2 
73-8 
95-2 

12-8 
43-8 

77'5 
95-2 

107 
48-0 
81-8 
95-2 

12-9 

48-3 
75-8 
95'4 

56-6       o-o 
57-4  +0-1 
58-6  —0-5 
58-8       o-o 

+  O"-027 

33-9       o-o 

33-7    +0-2 

3^4  +1'4 

33-8          O'O 

—  o"-ooi 

12-7       o-o 
14-6  —0-8 

15-3  -0-7 

14-8       o-o 

+  0"'028 

3-9       o-o 
2-5  +1-5 
4-0       o-o 
4-0       o-o 
+  o"-ooi 

33-6      o-o 

34-8  -0-7 

35-1    -0-8 
34-5       o-o 
+o"-on 

9-6       o-o 
6-6  +1-5 
7-9  -0-8 
6-5       o-o 
-o"-039 

33-0       o-o 
30-0  +0-9 
28-7   +0-6 
28-0       o-o 
-o"-o59 

19-2       o-o 

20'O    —0'5 
19-8     +0-2 
20-2          O'O 
+  O"'O  I  2 

56"!       o'o 
54-9   +0-8 

55-8  -0-3 

55M       o-o 
—  o"-oo8 

6-5     —2-0 
2-2     +1-3 

2-5   +0-1 

2'0          O-O 

—  o"-o3o* 

5 
3 
5 
9 

6 

4 

2 

4 
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3 
'3 
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3 
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3 
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3 

2 

3 

i 
3 

2 

3 

6 

4 

2 

r 

6 
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5 

6 

4 
4 
7 

i 

2 
2 

6 

Groombridge  3489 

2,h  27m 

30-    i' 
Groombridge  3490 

2,h  2gra 

37°  44' 
Groombridge  349  1 

2Ih  28m 

37°  39' 
Groombridge  3492 

2Ih   28m 

32'  58' 
SCephei  /32 

Groombr.3489 
Radcliffe  

87 

45'1 

73-8 

85-7 
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44'4 
72-8 

93'i 
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44-2 
74-8 
93-1 

•  3-8 
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69-9 
92-8 
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13-8 
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89-8 
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45'3 
73-8 
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47-8 
72-8 
93-6 
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47'4 
79-8 

90-9 
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57-90       -oo 
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58-01       -oo 
+  oB-ooi4 

34'55       -oo 
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•74  --06 

•72       -oo 

-f  Og'OO21 

SS-S?   +  77 
36-35       -oo 

36-47  --II 

36  36       -oo 

+  O'-OOO2* 

19-52       -oo 
•58       -oo 
•66  —'05 
•64       -oo 
+  o'-ooi5 

14-20       -oo 
•35   --08 
•35       -oo 
-|-o'-ooi7 

10-86       -oo 
11-07   —  -1  8 

10-92     —  -O2 

10-92       -oo 
-(-  o»'ooo8 

50^94       -oo 
•72   +-08 
•74  --03 
•65       -oo 
—  o'-oo35 

34-43       -oo 
•44  --°5 

•40  --04 

•34       -oo 

—  O'-OOII 

40-64       -oo 
•66  --12 

•59  -•'* 

•42       'oo 

—  O"-O027 
31-04    +'20 

'37   -'°7 

•38  --03 

•37       'oo 
+  o"-ooi6* 

6 
3 
3 
5 

i 
3 

2 

3 

i 
3 

2 

3 

3 
3 

2 

8 

8 
'4 
44 

3 

3 
3 

5 

4 
6 

2 

5 
3 

2 
2 

3 

4 
3 

2 

5 

i 

3 

2 

3 

8-7 

47'' 
73-8 
857 

107 

51-4 
72-8 
93-1 

107 
48-1 
74-8 
93'' 

13-8 
51-2 
69-9 

907 

8-5 
47-8 

937 

13-8 

527 
70-4 
90-7 

7'4 
46-  , 

73'3 
88-9 

14-8 
51-8 
73-8 
937 

12-9 

44'5 
72-8 
93-1 

•  09 
46-3 
79-8 
90-9 

32'2         O'O 
31-6    +0-4 

31-9   -o-i 
317       o-o 
—  o"-oo6 

7-9       o-o 
9-0  —0-6 

8-4    +0-2 

8-8       o-o 
+  o"-oi  i 

5'3   +4'9 
9-2       o'o 

87     -0-2 

8-o       o-o 

—  O"'026* 

60-6       o-o 
58-9  +1-3 
59-9       o-o 
597       °'o 

—  O"'OI2 

19-6       o'o 

I9-3     +0-2 

19-4      o-o 

—  O"'O02 

52-8       o-o 
54'4  -°7 

53-9    +0-2 

54-5       0-0 

+  0    -022 

3  1  -o       o'o 

34'3   +°'3 
38-3   -i-i 
38-8       o-o 
+  o"x>96 

52-1       o-o 

537   -i'S 
517   +0-5 
52-3       o-o 
+o"-oo3 

32-0       o'o 
31-2   +ro 
33-1    -0-8 
32-4       o-o 
4-o"-oo5 

16-6       o-o 
157   +07 
15-8   +0-5 

l6'2          O'O 

—  o"-oo5 

6 

5 
3 
5 
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3 

2 

3 
3 

2 

3 
3 

2 
2 

6 

17 

21 

55 
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3 
3 
5 

8 
3 

2 

4 

3 
3 

2 

3 

4 

3 

2 

6 

2 
Z 

3 

Helsin^-fors... 
Greenwich  .... 

Groombr.3490 
Radcliffe  

Greenwich  

Groombr.348o 
Radclifle  

Harvard  . 

Greenwich.... 

Groombr.348i 
Radcliffe 

Greenwich  

Groombr.3491 
Radcliffe  .... 

2lh  25™ 
23°  40' 

Groombridge  3482 
2Ih  zjm 

47°  47' 
Groombridge  3483 

2Ih   27m 

46'     7' 

Groombridge  3484 
2ih  27"° 
46'   15' 

Groombridge  3485 
2  ih  27™ 
38°   17' 

Groombridge  3486 
2ih  24™ 
14°  3°' 

Groombridge  3487 
2,h  27m 

37°   5'' 
Groombridge  3488 

2,h    27I1I 

28°  36' 

Cliristiania  
Greenwicli  

Groombr.3482 
Radclill'e  

Harvard 

Greenwich.... 

Groombr.3492 
Radcliffe  

Bonn  , 

H  elsingfors... 
Greenwich.... 

Groombr.3493 
Radcliffe  

Greenwich.... 
Groombr.3482 

2,h   27m 

'9°  55' 
Groombridge  3494 

2,h  2gm 

32°  56' 

73Cygni  p 
2ih  29™ 
44°  53' 

Groornbridge  3496 

21h    29m 

36°   53' 
Groombridge  3497 

2Ih  28™ 
22°    II' 

Groombridge  3498 
2ih  30™ 
5'°  "3' 

Greenwich  .... 

Groombr.348.1 
Radcliffe  

Greenwich  .... 

Groombr.3494 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr-3495 
Radcliffe 

Greenwich.... 

Groombr.3485 
Radcliffe  

Harvard  
Greenwicli  .... 

Groombr.3486 
Kadcliffe  

Greenwich.  ... 

Groombr.3496 
Radcliffe 

Kasan  

Harvard 

Greenwich  

Groombr-3487 
Radcliffe  

Greenwich  

Groombr.3497 
Radcliffe 

Harvard  

Cliristiania.... 
Greenwich.... 

Groombr.3498 
Radcliffe  

Greenwich.... 

Groombr.3488 
Radcliffe  
H  elsingfors  .  .  . 
Greenwich  .... 

Greenwicli  
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Star's  Name, 
.  and  'Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A 

N.  P. 

D. 

Authority. 

Epoch 
of 
Obs. 
1800. 
+ 

i-^ 
.040 

•2  T>0 

9.%$ 

l-s" 

•4 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

•s*! 

01   *><x 
§f£ 

tjHo-' 

\R 

Residuals 

C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

*•* 

1*4 
TSs, 
l-g.* 
J| 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.i  890-0. 

Residuals 
C-0. 

No.  of  Obsefvatinns. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
)'.   M. 

Groombridge  3499 
2ih  30™ 
46"  47' 

Groombridge  3500 

2th   j0m 

3«c  47' 
Bradley  2832  

2Ih  22m 

6°  12' 
Groombridge  3502 

2Ih  2Qm 
22°      6' 

Groombridge  3503 
2ih  29™ 
19'  39' 

Groombridge  3504 
2ih  32™ 

Si*    °' 

PiazziXXI.  221... 

2Ih    31™ 

28°  4r 

Groombridge  3506 
2ih  31™ 
46°    3' 

Groombridge  3507 

2Ih    32m 

46°  10' 
jroombridge  3508 

2Ih    28m 

14-     4' 

Groombr.  3  499 
Radcliffe  

9'9 

477 
72-8 
91-0 

8-8 
467 
73-8 

95'4 

7-8 
51-2 
96-8 

12-9 
49-2 
72-8 
937 

9-8 
48-1 
76-1 
99-1 

10-9 
48-1 
807 
91*0 

14-0 
47'3 
75'3 
93'9 

137 
50-8 
83-8 
94'4 

'37 
48-5 
81-4 
94'4 

87 

5i-3 

78-0 
82-8 

s        s 

54-04       -oo 
53-94  +-03 
54-03   --ii 
53-89       -oo 
—  o"-ooi9 

40-04       -oo 
39-96   +-io 
40-11    —-03 
40-09       'oo 
+  os'ooo6 

19-20       -oo 

19-91     +'02 

20-72       -oo 
+  os-oi7i 

47-53       -oo 

47-90     -'2  1 

48-03  --24 

47-89       -oo 
+  o"-oo45 

33-99       -oo 

34-10  +-04 

34-28   —-04 
34-32       -oo 
+o"-oo37 

5'77   +  '" 
6-14  --07 
6-13       -oo 
6-15       "oo 

+  O8'OO2O* 

1-50       "oo 
•64   —  -09 

'54  +  '°3 
•59       -oo 

+  O8'OOI  I 

58-48       -oo 
•39       -oo 
•29   +-oi 
•28       -oo 

—  OS-OO25 
2-21           "OO 

•13  +'04 
•07  +-05 

"IO          -OO 

—  o"-ooi4 
55-97       -oo 

56-05  +-15 
56-13  +-23 

56-39       -oo 
+  os'oo59 

6 

4 
3 
4 

6 
3 

2 

6 

6 
6 

2 

2 
2 

5 

5 
3 
4 
5 

i 
3 

2 

3 

7 

2 

2 

5 

* 

2 
2 

3 

3 
4 
3 
3 

4 

2 

6 
6 

9-9 

45-8 
72-8 
91-0 

8-8 
45-0 

73-8 
95-1 

7-8 
47-8 
96-8 

12-9 

5«'4 

72-8 

93'4 

9  '9 
48-2 

76-1 
99-1 

10-9 
47-1 
80-7 
91-0 

14-0 

44-8 

75'3 
94-2 

137 
44-8 
83-8 

94'4 

137 
43'8 
81-4 

94^ 

87 

45'9 

78-1 
82-8 

//                       // 

15-8       oo 

15-1  +0-7 

15-2   +0-6 
15-8       o-o 
o"-ooo 

29-5       o-o 

29-9     —0-2 

29-6  +0-3 

30-0       o'o 
+  o"-oo6 

23-1       o-o 

23-1  +0-3 

237  (_    o-o 

+  o"-oo7 

33-8       o-o 
3  3  '6  +07 

35-0  -0-5 

347,     o'° 
+  o"-oii 

47-1       o-o 
47-1    +0-2 
46-4   +0-9 
47'3       o-o 
4-o"-oo2 

457       o-o 
47-1    —  o-i 

47'5    +07 
48-5       o-o 

+°"'°35 
24-2       o'o 

23-6  +0-4 

22-7   -fo-8 
23-2       o-o 
—  o"'oi3 

54-1       o-o 
55-1    -0-9 

54-2     +0-2 

54-4       o-o 
+  o"-oo4 

35-6       o-o 
35-8   +0-1 
36-2   +o-i 
36-4       o'o 
+  o"'oio 

44-4       o-o 

49'3   -2'9 
46-5   +1-6 
^8-4       o'o 
+  o"-o56 

6 
3 
3 

4 

6 
3 

2 

6 

6 
3 
5 

i 
3 

2 

5 

6 

4 
4 
5 

i 
3 

2 

3 

7 
3 

2 

S 

2 

3 

2 

3 

3 

3 
3 
3 

5 
4 
6 
6 

74.  Cvcni.  .  . 

Groombr.3509 
Radcliffe 

8-9 
48-0 
93'3 

13-8 
47-2 
7  ''5 
95'5 

97 
51-8 
70-0 
78-9 

10-9 

47'' 

80-7 
95-0 

'3'9 
5'"3 
73'5 
937 

1  1  -8 
44-2 

747 
927 

11-8 
48-2 
73-8 
94'5 

12-7 
48-2 
74-2 
92-7 

12-7 

47'5 
74-2 
92-6 

1  1  -8 
47-8 
74-8 
94-8 

s             a 
32-39       -oo 
•44  —-06 

•37       -oo 

—  08'0002 

21-56       -oo 
•70  —-io 
.46   +-16 
•65        -oo 

+  O8'OOI  I 

0-53       -oo 
1-86   --18 
2-26   —-09 
2-41       -oo 

+  O8'O27I 

20-59       -oo 
74  -'I' 
79   -''3 
•68       -oo 

+  09'OOI  I 

38-95   +"59 
39-83       -oo 

39-84  +-«6 
40-15       -oo 
+  o"-oo76* 

14-91       -oo 
•89  +'03 
78   +-14 
•92       -oo 

+  o8-oooi 

38-21       -oo 

'  I  2     +'01 
•09     —'02 
"O2           -OO 
—  OS'OO23 

IO-2O          "OO 

10-18   --08 
10-04    —  '°2 
9-96       "oo 
—  o8-oo3o 

22-54       '°° 
23-01    —-28 
22-90   —  -04 
22-95       "oo 
-f-os-oo5i 

54-21       -oo 
•17   +-08 
"26   +'oi 
•29       'oo 
+os-ooio 

6 

4 
7 

4 
6 

3 

o 

6 
4 
5 
1  1 

6 

3 

2 

3 

2 

3 
4 

2 

5 
3 

2 

3 

5 
4 
3 
4 

5 
3 
3 
9 

5 
4 
3 
6 

3 

2 
I 

3 

8-9 

44'4 
93'3 

73-8 
49  '4 
7>'5 
94'9 

97 

5°7 

-O'O 

78-8 

io"9 

46-  1 
80-7 
95-0 

'3'9 

50-3 

73'5 
937 

11-8 

45'2 
747 
927 

1  1  -8 

46-5 
73'8 
94'5 

12-7 

45  '4 
74'* 
93-0 

127 
47'i 
74'2 
92-9 

n-8 

46-2 
74-8 
94-8 

//             // 

50-4       o-o 

48-8  +I-I 

49-0       o-o 
—  o"'oi7 

28-5       o-o 
28-5    +0-3 
28-2    -1-0-8 
29-5       o-o 
-)-o"-oo9 

17-4       o-o 
17-3   +0-2 

l6'5     +1-2 

17-7       o-o 
+  o'-oo4 

39-9       o-o 

397   +°'3 
39-8   +0-2 
40-0       o-o 
+  o"-ooi 

22'4          O'O 

20-5   +0-8 

197  +0-5 

19-6       o-o 
-o"-o35 

46-8       o-o 

48-8  —0-7 

49-8   —o"6 
49-9       o'o 
+  o"'o38 

38-5       o-o 
41-0   —o'6 
40-6  +1-4 
43-3       o-o 
+  o"-o59 

47-4       o-o 
47'5   +«-i 

49'4  +°'» 

50-3       o-o 

+  o"'O36 

6-7       o-o 
6-4   +0-7 
7-9   —o'6 
7-5       o-o 
+  o"-oio 

53-0       o-o 

51-5  -(-0-9 
51-6  4-0-4 

51-6       o-o 
—  o"'oi7 

6 

J 
/ 

3 
3 
3 
6 

6 

7 

5 
1  1 

6 
3 

2 

3 

2 

3 
4 

2 

5 
4 

2 

3 

5 
4 
3 
4 

5 
3 
3 
9 

5 
3 
3 

7 

3 

2 

2 

3 

2Ih    ^2m 

5°°  '  4 
Groombridge  3510 

2Ih   32m 

33°     '' 
Groombridge  3511 

2Ih    28m 

9°   57' 
PiazziXXI.  228... 

2Ia   jjm 

51°   10' 

Grooinbridga  3513 
2ih  32™ 

33°     i' 

Groombridge  3514 
2ih  33m 

45°  47' 
Groombridge  3515 

2,h  jjm 

49°  24' 
Groombridge  3516 

2Ih  ?2m 

23°  45' 
Groombridge  3517 

2Ih    32m 

23°  43' 

Groombridge  3518 
2ih  33™ 

49°  3'' 

Bonn  

Greenwich  

Groombr.  3510 
Radeliffe 

Greenwich  .... 

Groombr.35Oo 
Radcliffe  

Harvard  
Greenwich  .... 

Groombr-35oi 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.35i  i 
Radcliffe 

Kasan  

Greenwich  

Groombr-3502 
Radcliffe  

Greenwich  ... 

Groombr.3512 
Radcliffe 

Christiania  
Greenwich  — 

Groombr.3503 
Radcliffe  

Lund  .  ... 

Greenwich  

Groombr-3513 

Radcliffe 

Christiania  
Greenwich  ... 

Groombr.35O4 
Radcliffe  

Helsingfors  .  .  . 
Green  wich  

Groombr.  3514 
Radcliffe 

Lund  

Bonn 

Greenwich  

Groombr.  3  505 
Radcliffe  
Helsingfors... 
Greenwich  ..j 

Groombr.35o6 
Radcliffe  

Greenwich  .... 

Groombr.35i5 
Radcliffe  

Bonn  
Greenwich  

Groombr.35i6 

Radcliffe 

Bonn  

Christiania.... 
Greenwich  

Groombr.3517 
Radcliffe 

Greenwich  .... 

Groombr.35O7 
Radcliffe  

Bonn  

Christiania  
Greenwich.... 

Groombr.35i8 
Radcliffe  .. 

Greenwich.... 

Groombr.35o8 
Radeliffe  

Kasan  

Greenwich  .... 

Greenwich  

3513.  The  two  stars  which  form  the  pair  2  2813,  magnitudes  9-0  and  $'5,  are  distant  io"'i4,  position  2j2J'S$.     The  R.  A.  given  by  Groomb 
mean  position  of  the  t«'o  stars,  but  it  has  not  been  used  in  deriving  the  proper  motion. 

ridge  would  correspond  to  the 
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Star's  Name, 
and  ApjimximatB 
B.  A.  and  N.  P.  D. 

Authority. 

R.  A. 

N.  P. 

I). 

Star's  Nave, 
.mil  Approximate 
It.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  P. 

D. 

'of 
Obi. 
1800. 

Seconds  of 
Adoptud  K.  A. 
1*90-0. 

Residuals 

c—  o. 

No.  of  Observations. 

E]K>dl 

of 
Obs. 
1800. 

;5 

flS 

Jo 

No.  of  Observations. 

Epoch 
of 
Oli*. 
1800. 

Seconds  of 
Adopted  K.  A. 
1890-0. 

Jo 

Xo.  of  Observations. 

Spoeb 
of 
Obs. 
1800. 

Si 

-^.  :-.  '- 

Jo 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 

r.  M. 

Adapted 
P.  M 

Adopted 
P.  M. 

Groombridgp  3519 
2  11'   30'" 

12°     32' 

Groombridge  3520 
2  11'  33"' 
37°    6' 

Groombridge  3521 
21''  34'" 
5°°  59' 

Groombridge  3522 
37°  "' 

Groombridge  352^ 
2ih  33"' 
36°  27' 

Groombridge  3524 
40°  42' 

Groombridge  3525 
40°  32' 

Groombridge  3526 
2ih  34™ 
32°  56' 

Groombridge  3527 
2ih  33'" 

22°     16' 

Piazzi  XXI.  241... 
2ih  34™ 
28°  u' 

Radcliffe  

I2'8 

50-4 
767 
93-8 

14-8 
47-' 

80'2 

947 

137 
497 
80-7 
89-0 

14-8 

49'3 
78-5 

94'7 

9-9 

47'3 
75-8 
92-3 

io'8 
44-2 
78-6 
947 

107 

447 
80-5 

93'3 

13-8 

48-5 

73'5 
96-1 

1  2-9 

48-8 

74'5 
95-1 

11-9 

50-8 
75-8 
93-8 

8                      • 

0-66       -00- 
0-72  +'16 
1-13   -'II 

I    12          'CO 
+  0-0057 

24-35       -oo 

•37   -'03 
•40   —  -06 
•34       -oo 

—  O''OOOI 

2-41       -oo 

•30  +-07 

•35   -'°> 
•33       -oo 
—  o'-oo  1  1 

30-45       -oo 

•69  --03 
•89  --05 

•94       -oo 
+  o"'oo6i 

59'2o       'oo 

•05    +'oi 
•02       -oo 
—  0*0022 

32-01       "oo 
32-00   —-03 
31-81    +-io 
31-89       -oo 
—  o'-oo  1  5 

32-66       -oo 

72     --I2 

•58  --05 

•50       -oo 
—  o"oo  1  9 

1774       -oo 

71     —'02 

•71    —  -06 
•62       -oo 
—  o"ooi5 

22-89       '°° 
22-88   +-14 

23-09  +-03 

23-20       -oo 

14-33       -oo 
•62   +-oi 
•82   —'oi 
•95       -oo 

1 

4 
3 
7 
6 

4 
4 

2 

3 
3 

2 

6 

6 
4 

2 

5 
3 

2 

4 

2 

3 
3 

2 

2 

4 
2 

5 

6 

2 

3 

5 

3 
3 

2 

5 

43'4 
93'5 

I4'8 

47'8 
80-2 

94'5 

137 
50-8 
807 
89-0 

,4-8 

52-3 
78-5 

94'3 

9.9 
46-8 
75-8 
9'7 

10-8 

457 
786 

947 

10-7 
46-8 
80-5 
92-8 

13-8 
49'5 

73'5 
96'  i 

12-9 

46-5 

74'5 
95-1 

1  1  -9 

42-8 

75-8 
94-1 

H                          it 

57-1       0-0 
57-2   +0-1 
57-0  +0-5 
57-6       o'o 
+o"'Oo6 

6o'o      o'o 
59-8   +0-6 
61-0  —  0-2 
6ro      o-o 
+  o"-oi2 

8'2          O-O 

8-4  -0-3 
6-9   +1-1 
8-0       o-o 

—  0"'OO2 

47-9       o-o 

45-4  +''2 
45-4  +°-2 

45-2       o-o 
-o"'034 

10-5       o-o 

I2'O    —  I'O 

107   +0-6 
ii'4       o-o 

0-9       o-o 
1-4  +0-1 
2-5   -0-5 

2'3          O'O 

2'i   +17 
5-1    -1-3 

5'3   -''5 
3-8       o'o 
o"'ooo* 

7-3       o-o 
6-4  +0-3 
5-4  +0-9 

O'O          O'O 

—  o"'oi6 

28-6       o-o 
27-0  +0-9 
28-3   —  ro 
26-9       o-o 

—  0"'02I 

50-1       o-o 
457   +0-4 
41-2   +0-8 
39-8       o-o 

5 
4 
4 
8 

4 
3 
7 
5 

4 
3 

2 

3 
3 

2 

3 
4 

6 

4 

2 

5 

5 

3 

2 

4 

2 

3 
3 
3 

2 

5 

2 

5 

6 

3 

6 

3 
3 

2 

5 

Groombridge  3529 
2ih  35™ 
50°   58' 

Groombridge  3530 
21"  34'" 

36"  55' 

Groombridge  3531 
2ih  35™ 
46"     3' 

Groombridge  3532 
2ih  35™ 
46'     3' 

Groombridge  3533 
2ih  35™ 
38°     8' 

75  Cygni  

Groombr.3529 
Radcliffe  ... 

'37 
47'5 
894 
890 

•  4-8 

48-8 
75'5 
94'4 

487 

73'3 
90-4 

II-8 

47'5 
75-6 
89-0 

9  "9 
51-1 

74-8 

94'3 

8-9 
48-8 
83-8 
92-0 

1  I  '2 

50-4 

75'8 
94-0 

10-8 

477 
94-6 

10-8 
46-8 

77'4 
934 

12-8 
50-2 

72-3 
96-0 

. 
25-04       -oo 
24-98    +-13 

25-13   +'°5 
25-18       -oo 
+  o"ooi8 

5375       '°° 
73  +'03 
73  +'04 
78       'oo 

23-14       'oo 
•40  --05 
•40  +-io 
•60       -oo 

3873       -oo 
•8  1    +-02 

•89  +-03 

•96       'oo 

73  +'05 
•70  --04 
•56       'oo 

51-86       -oo 
51-82   +-16 
52-03   +-06 

52'12          '00 

58-16       'oo 

•II  +-09 

'03     +'20 

•24       -oo 
+  o'-oo  i  o 

3278       -oo 

'84     —'02 

•89       -oo 
+  o'-oo  1  3 

1306       -oo 
•06  +-oi 
•oo  +-08 
•08       -oo 

+  O"'OOO2 

52-28       'oo 

•25  +-07 
•52  --17 

"39       'oo 

+  o'-oo  1  3 

5 
3 
7 
3 

5 
3 
J 
! 

2 

4 

2 

3 

5 
4 

2 

4 

2 

3 

2 

3 

6 
4 
4 
3 

ii 

3 

2 

6 

10 

6 

3 
4 
3 
3 

2 
2 
2 

5 

«37 
46-8 
89-4 
89-0 

14-8 
45'5 

94'4 

11-8 
46-4 

73'3 
90-4 

1  1-8 

44'3 
76-6 
89-4 

9-9 

74'8 
94'3 

8-9 
44-2 
81-4 
89-6 

44-0 
75-8 
9>'3 

11-2 

46-8 
94'5 

io-8 
46', 

77'4 
93-4 

12-8 

50-4 
72-3 

957 

/*            u 
5i  -3       o-o 

607   +0-4 

597  +i'» 

6o'8       o-o 
—  o"-oo7 

0-8       o-o 
0-9  +o-j 

1-2     +0'5 
2'O         O'O 

+  o"-oi6 

22  '3          O'O 

23-2   -0-8 

237     -1-2 

22-5       o-o 

+  o"'OO2 
57'O         O'O 

57'5   -°'2 

57-9  -°'» 

58-0         O'O 

47       0-0 
6-9  -i  -5 

6-6       o'o 

32-4      o-o 

3i-5   +0-5 
31-8   -0-4 
31-3       o-o 
—  o"-oi4 

51-1       o-o 
51-4  -0-6 
50-6       o-o 
50-5       o-o 
—  o"-oo7 

29-6      o-o 
29-3   +0-6 
30-2       o'o 
+o"-oo7 

58-8       o-o 

58-0     —  0'2 

567  +0-3 
56-5       o-o 

-0"'028 

35-6       o-o 

35'2  +o'5 
387   -2-9 
35-8       o-o 

+  O"'OO2 

5 

4 
7 
3 

5 
4 
3 
3 

2 

3 

2 

3 

5 

4 

2 

3 

2 

3 

2 

3 

6 

4 
4 

7 

ii 

4 

2 

8 

12 

6 

3 
3 
3 
3 

2 

3 

2 

5 

Kasan  

Lund  ..  ....... 

Greenwich  

Groombr.3520 
Radcliffe  .... 

Greenwich  — 

Groombr.3530 
Radcliffe 

Harvard. 

Harvard 

Greenwich.... 

Groombr-3521 
Radcliffe  
Lund  

Greenwich.... 

Groombr.353i 
Radcliffe  
Bonn  . 

Greenwich  .... 

Groombr.3522 
Radcliffe  
Harvard  

Greenwich.... 

Groombr.3532 
Radcliffe  

Bonn  ...  .... 

Greenwich  

Groombr.3523 
Itiidcliffe.  

Gteonwieh.... 

Groombr-3533 
Radcliffe 

Harvard  

H  ar  van  1 

Greenwich  

Groombr.3524 
Radcliffe  

Greenwich  

Groombr.3534 

Radcliffe 

2ih  35™ 
47°   13' 

9  Cephei  

Bonn  

Bonn 

Greenwich.... 

Groombr.3525 
Radcliffe  

Greenwich.... 

Groombr.3535 
Radcliffe 

2iu  34m 
28°  24' 

Piazzi  XXI.  248... 
2ih  35™ 
33*     o' 

Groombridge  3537 
2ih  36™ 
40°  48' 

Groombridge  353$ 

22*   I  8' 

Bonn  

Helsingfors  ... 
Greenwich  

Groombr.3536 
Radcliffe  

Greenwich.  ... 

Groombr.3526 
Radcliffe 

Helsingfors... 
Greenwich.... 

Groombr.3527 
Radcliffe.  

Greenwich  

Groombr.3537 
Radcliffe 

Christiauia.  .  .  . 
Greenwich  .... 

G  room  br-3  528 
Radcliffe  

Bonn  

Greenwich.... 
Radcliffe 

Helsinxfore... 
Greenwich  

Christiania  
Greenwich.... 

f 
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GEOOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

§0 
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Groombr  3574 
Radcliffe  
Luud  • 

Greenwich  

Groombr.  3  5  64 
Radclitfe  

Harvard  
Greenwich  .... 

Groombr.  3  56  5 
Radcliffe  

Greenwich  

Groombr.3575 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.  3  5  76 
Radcliffe  

Greenwich  

Groombr-3566 
Radcliffe 

2ih  44™ 
29°  49' 

Groombridge  3577 
2ih  45™ 
40°  50' 

Groombridge  3578 
21''  45™ 

39°  59' 

21h  40™ 
,9-.,' 

Helsingfors... 
Greenwich.... 

Groombr.3577 
Radcliffe  

Greenwich  .... 

Groombr.  3  5  67 

1  '.,,i,.i;  (I;, 

21b  42m 
4I°    II' 

Groombridge  3568 
2lh  42'" 
38°  23' 

Bonn  

Greenwich  

Groombr.3)68 
Radcliffe  

Greenwich  

Groombr.  3  578 
Radclitfe  . 

Harvard  
Green  wicli  

Iliiim  

Greenwich  .... 

• 
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Star's  Name, 
and  Approximate 
It.  A.  and  N.  K  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
E.  A.  and  N.  P.  D. 
1  890  -a 

Authority. 

R.  A. 

N.  P. 

D. 

No.  of  Observations. 

Eporh 
of 
Obs. 
1800. 
+ 

._«j 
«di  p" 

g  Z& 
So.^ 

!*l 

< 

Residuals 

c-o. 

No.  of  OU-ervations. 

Kpocli 
of 
Obs. 
1800. 
+ 

o' 

**& 

a  _2*cc 

r  o"X 
6-0° 

£<P: 
* 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890'°. 

Residuals 
C~0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

Residuiils 
C-0. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3579 
2ih  45m 

Si*    4' 

PiazziXXI.  313... 
2ib  45m 

46°  37' 

Groombridge  3581 
2ih  45m 
36°  41' 

GroombriJge  3582 
2ih  45™ 
36'    7' 

Groombridge  3583 
aih  45™ 
36°  1  8' 

Groombridge  3584 
zih  46™ 

5°°  58' 

Groombridge  3585 

2Ih  46™ 
41-    12' 

Groombridge  3586 
2ih  46m 
37*  48' 

Groombridge  3587 

2Ih  46"" 

36°  1  6' 

Groombridge  3588 
2ih  45m 
25°  20' 

Groombr.3579 
Kadcliffe  

10-9 
46-7 
84', 
88-6 

n-8 
44-8 

73'2 
89-0 

'37 
49'3 
74-8 
94-1 

13-8 
48-8 
75-8 
94-2 

'37 
51-0 
75-8 
95-0 

10-9 

477 
80-7 
87-6 

u-8 

48-8 
76-2 
89-7 

P 

46-1 

73-8 
94-1 

137 
497 
76-8 
95-2 

11-9 

45'' 

777 
82-9 

s             s 
53-87       -oo 
•87   —'oi 
•81    +-04 
•85       -oo 
—  o"-ooo3 

49-67       -oo 
•98    --29 

74   -'°4 

•71        -oo 
+  os-ooo5 

38-20       -oo 
•41    —  -io 
•41    --04 
•42       -oo 

+  08-O027 

38-98       -oo 

•87  +-05 
•84  +-03 

•83       'oo 
—  o'-ooig 

43-76       -oo 

44-05  +-04 

44-22   +  -io 
44-50       -oo 

+  08'0092 

31-96       -oo 
•94       -oo 

•97  --05 

•92       -oo 
—  os'ooo5 

17-10       -oo 

•15  --03 

•19  —-06 
•14       -oo 
4-o"-ooo5 

8-70       -oo 

•48  +-15 

•58   +'oi 
•55       -oo 
—  o"-ooi7 

10-48       -oo 

•31     +'22 

•65  --08 

•59       -oo 

+  OS'OOI2 

28'!  I       -oo 
•72   —-26 

•83  --03 

•86       -oo 
-j-os-oio7 

2 

3 
3 
3 

4 
3 

2 

3 

f 

2 

3 
4 
6 

2 

3 

2 

: 

4 

4 
4 

3 
3 

2 

3 

6 
3 

2 

4 
4 

2 
2 

6 

5 
3 
3 

7 

10-9 
46-4 
84-1 
88-6 

n-8 
46-0 

73'2 
89-0 

'37 
51-7 
74-8 
94-1 

13-8 

5''4 

75-8 

93-8 

13-7 
497 
75-8 
94'5 

10-9 
47-2 

807 
87-6 

n-8 
46-, 

76-2 
89-7 

9-9 
44-8 

73'8 
94-1 

'37 
47-8 
76-8 

94'9 

11-9 
44'4 

77'3 
83'z 

//             // 
I  8-  2          0-0 

I7-5     +0-2 

17-1    +0-1 
17-1       o-o 

—  o'''OI4 

22'2          O'O 
2;-0     -0-5 

26-2       o-o 

27-2       o'o 
+  o"-o65 

24-1       o-o 
24-6   —0-4 
23-2   +1-1 
24-3       o'o 

+  O"'OO2 

52-0       o'o 

50-6  +1-3 

51-4   -(-0-4 
51-7       o-o 
—  o"-oo4 

60-4   —6-4 
55-3       o-o 

56-5  -0-3 

56-9       o-o 
+  o"-036* 

42-7       o-o 
42-3   +0-6 
41-6  +1-5 
43-2       o-o 
+o"  007 

18-4       o'o 
20-3   -i  -4 

20'2     —  0'9 

19-5       o-o 
+  o"-oi4 

58-2       o'o 
58-2   +0-7 
58-8  +0-7 
59-9       o-o 

+  0"-02I 

24-3       o-o 

22-4  +1-4 

23'°   +°'4 
23-1       o-o 
—  o"-oi5 

307       o'o 

30-1  +0-7 
30-3    +-06 
30-9       o'o 
-f  o"-oo3 

2 

3 
3 

3 

4 
4 

2 

3 

2 

2 
2 

3 

2 

3 
4 
6 

2 

3 

2 

5 

6 
4 
4 
3 

3 
3 

2 

3 

6 
4 

2 

4 

4 
3 

2 

6 

5 
3 
3 
7 

Groombridge  3589 
2lh  46"" 
41°     4' 

Groombridge  3590 
2ih  45™ 

20°    21' 

Groombridge  3591 

2Ih    46™ 

23°  43' 

Groombridge  3592 
2ih  47™ 

4'°     4' 

Groombridge  3593 
2ih  47m 
41°  58' 

Groombridge  3594 

2Ih    46™ 

25°   16' 
Groombridge  3595 

21h    48™ 

48°  54' 

PiazziXXI.  328... 

2ih  47m 
28°  53' 

Groombridge  3597 
2ih  42™ 

7°  34' 

Groombridge  3598 
2ih  48m 
34°  43' 

Groombr.3589 
Radcliffe 

n-6 

47'5 
76-6 

93'3 

8-9 
50-4 
74'5 
94'5 

97 
46-4 
74-1 
94-2 

u-8 

47'5 
80-4 
91-4 

u-8 

49'4 
80-1 
92-1 

n-9 
49-2 

777 
99-1 

10-8 
51-8 
70-9 
947 

12-9 
49-8 
76-2 
93-6 

77 
5i-4 
95-8 

12-7 
46-4 
70-5 
79-8 
74-0 

S                 8 

54-36       -oo 
33-96    --18 
33-40   --06 
33'o8       'oo 
—  o"'oi  56 

5-01        'oo 
4-66   +'i8 
4-62   -f-12 
4-66       'oo 
—  os'oo4i 

35-34       -oo 

'39   -''5 
•24   —-08 

•10           '00 
—  08'0029 

45-92       'oo 

•89     +'02 
•87     -1--02 

'89       -oo 
—  o"-oo04 

55-08       -oo 
54-88   +-io 

54-69    +'20 

54-85       -co 

—  O"'OO29 

58-18       -oo 

•40     —'20 

•33     -'I* 

•22           'CO 
+  08'0005 

34-85       -oo 
35-08   --io 
35-04  -'oi 
3  5-  io       -oo 
+  O8'oo3o 

44-63       -oo 
44-89   --09 

4477   -f'H 
45-00       -oo 
+  os'oo46 

16-95       -oo 
17-09  +-'9 
17-61        -oo 
+  os-oo75 

16-72       'oo 
17-14  --27 
17-13   --13 
17-20  —-17 
17-01       -oo 
+  o8-oo48 

4 

4 

2 

3 

6 

4 
3 

7 

7 
3 
3 
16 

5 
4 
3 
5 

2 

3 
3 
3 

3 

2 
2 
2 

5 
I 

3 

4 
4 

2 

6 

4 
3 
4 

4 
3 
3 
6 

3 

1  1-6 

45-8 
76-6 
93'3 

8-9 
44-1 

74'5 
92-6 

97 
42-4 
74-1 
93'9 

11-8 

46'3 
80-4 
90-7 

1  1  -8 

44'3 
80-1 
92-0 

11-9 
45'1 
777 
99-1 

10-7 
45-8 
70-9 
947 

12-9 
46-5 
76-2 
93'5 

77 
48-8 
95-8 

127 
44-1 

70-4 
79-8 
74-0 

33'o       cro 
34-1    -o-i 
35-1    -0-2 
35-4       o-o 
+  o''  029 

30-5       o-o 
32-1    +1-6 
31-4       o-o 
33'o       o'o 
+  o"-o3i 

4-9       o-o 
5-1    +1-9 
8-4  +07 
10-5       o'o 

+  o"-o67 

46-1       o-o 
46-3   -o-i 
47-2   —0-8 
46-4       o-o 
+  o"-oo4 

2-3       o-o 
4-2    -1-3 
3-6       o-o 
3-8       o-o 
+o"-oi9 

49-5       o-o 
49-0  4  0-8 
50-1       o-o 
50-3       o-o 
+  o"-oo9 

48^9       o-o 
48-0   +1-3 
50-1   —0-6 
49-7  ^    o-o 
+  o"-oog 

60-1       o'o 
58-5   +0-6 

58-6     —0-2 

57-9       o-o 

—  0'''027 

39-6       o-o 
39-6  +1-9 
43-6       o'o 
+  o"-o46 

31-5       o-o 
317   -o-z 
31-9   -0-5 
31-3   +0-1 
31-4       o-o 

—  O"'OO2 

4 
4 

2 

6 
3 
3 
i  6 

6 
3 
3 
5 

5 
4 
3 
4 

2 

2 

3 
4 

, 

3 

2 

4 

3 

2 

3 

4 
4 

2 

6 
4 

2 

4 

4 
3 

6 

3 

Lund  

Bonn 

Greenwich.... 

Groombr.  3580 
Radcliffe  
Bonn  

Greenwich.... 

Groombr.  3  5  90 
Radcliffe.  .. 

Christiania.... 
Greenwich.... 

Groombr.  3  59  1 
RadcliSe 

Greenwich.... 

Groombr.358i 
Radcliffe  

Harvard  

Christiania  
Greenwich  ... 

Groombr.  3  592 
Radcliffe 

Greenwich  .... 

Groombr.  3582 
Radcliffe  

Harvard  

Bonn 

Greenwich  

Groombr.  3  5  83 
Radcliffe  

Greenwich  ... 

Groombr.  3  593 
Radcliffe 

Harvard  

Bonn 

Greenwich  

Groombr.  3584 
Radcliffe  

Greenwich  .... 

Groombr.  3594 
Radcliffe 

Lund  

Helsingfors  .  .  . 
Greenwich.... 

Groombr-3595 
Radcliffe  

Greenwich  

Groombr.  3585 
Radcliffe  
Bonn  

Bonn 

Greenwich  .... 

Groombr.  3  5  86 
Radeliffe 

Greenwich  .... 

Groombr.  3  5  96 
Radcliffe  . 

Harvard.  .  ,  . 

Helsingfors  — 
Greenwich.... 

Groombr.3597 
liadcliffe  

Greenwich  ... 

Groombr.3587 
Radcliffe 

Greenwich  ... 

Groombr.  3  5  98 
Radcliffe  

Greenwich  

Groonibr-3588 
Radcliffe  

Helsingfors... 
Harvard  

Helsingf  ore  .  .  . 
Greenwich.  ... 

Greenwich  — 
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Stai  's  Xante, 

and  Approximate 

R.  A.  and  X.  P.  I). 

1890-0. 


Authority. 


R.  A. 


Epoch 

of 

Oh* 

1800. 


Adopted 
I'.  M. 


N.  P.  D. 


KI-.-I. 

of 


1800. 


jo 


Adopted 
P.  M. 


Star's  Name, 

ami  Approximate 

R.  A.  and  N.  P.  D. 

1890  tx 


Authority. 


R.  A. 


Epoch 

of 
Obg. 

1800. 


I  S.  - 

-— 


Id 


Adopted 
P.M. 


i 


N.  P.  D. 


Epoch 

of 
Obs. 
1800. 


Sr 


Id 
1  I 


Adopted 
P.  11. 


Uradley  2866 

2  ih  48"' 
34°  43' 


Groombr.  3  599 

Radcliffe 

Helsingfors ... 

Harvard 

Greenwich .... 


Groombn.lge  3600  Groombr. 3600 


21" 

35° 


5°' 


Pmz/.i  XXI.  331 . 


1 1 
JS 


"  48" 
28' 


liud-liffe 

Harvard.... 
Greenwich . 


Gnx>mbr.36oi 

Radcliffe 

Harvard 

Greenwich 


127 
48-5 

7'7 
79-8 
74-0 


17-55  -oo 
•63  --03 
•68  --06 

79   -'1° 

•62       -oo 

+  o"-ooi 


Groombridge  3602 
2  I1'  48™ 
1 8'  45' 


Groombr.  3  602 


11-8  38-56  -oo 
45-5  -52  +  -n 
76-8  -64  +-06 
94-8  74  '° 

+  O"'OO22 


128  43-57  - 
47-8  44-06  -'27 
71-8  44-01  —-07 
95 '4  44'o8  'oo 
-f-oa-oo62 

12-8  31-63       -oo 


Radcliffe 49-7  32-34  —'13 

Greenwich....    95-2  32-85       -oo 


Groombridge  3603  Groombr-36o3 


21' 


48" 
47' 


Groombridge  3604 
2ih  48m 
23"  40' 


Bradley  4867 
2ih  49™ 
36°  31' 


Bradley  2868 

21h 

34° 


RadcKffe 

Helsingt'ors... 
Greenwich  .. 


Radcliffe 
Christiania 
Greenwich.  . 


49m 
18' 


Groombridge  3607 
2i 
25 


h  48' 

37' 


Groombridge  3608 


2i 


48 
45' 


Radcliffe 
Harvard 
Greenwich 


Groombr.  3  606 

Radcliffe 

Helsingfors ... 
Greenwich .... 


Radcliffe 


11-9  35-92  -oo 
49-7  36-26  --17 
78-0  36-42  —-19 
95-2  36-32  -oo 
-I- o' -0049 

9-7  28-I9-I-I-O9 
50-4  29-37  o-oo 
76-3  29-46-0-03 
957  29'47  o-oo 

+  O''OO22* 

13-7  28-70       -oo 


47'6 
71-8 
92-1 


87 
45-8 
70-3 
91-1 


•56  +-05 
•66   --ii 

•50       -oo' 


24-19 

•55 
•56 
•62 


-oo 

''7 

-05 
-oo 


1 1 -9  55-40 
47-1 


Helsingfors...   78-2  55-97 
Greenwich 95-3  56-00 


Groombr.36o8 

Radcliffe 

Christiania. ... 
Helsingfors  ... 
Greenwich.... 


,4-8 
45> 
74-5 
777 
957 


•oo 

•33 
•09 

•oo 


52-42       -oo 
•26  +  -10 

•44     --I2 
•51      —'20 

•28       -oo 
—  o"-ooi7 


12-7 
44-2 

717 
79-8 


12-S 
48-I 
76-8 
94-8 


12-8 

45-0 
71-8 


12-8 
51-9 
95-3 


4  ,  i  ''9 
3  47 '4 

2  78-0 

5  95'2 


5  97 
3  49-3 

6  76-3 

5  95'3 


'37 
45'' 

71-8 
92-1 


87 

45'3 
70-6 

91-1 


1 1-9 

47' « 
78-2 

95-3 


14-8 
47-8 

74'5 
777 
95'7 


45-2       o-o  4 

44'3   +0-5  3 

46-1    —i-6  2 

44-3       o-o  5 
—  o"-ou 


«3'3 
11-6 
11-9 
11-9 
12-6 

—  o' 

6-3 

7'3 
5-0 

5'7 

—  o' 


O'l 

+  '•3 
+  07 
+  0-6 
o-o 
'•01 1 

O'O 

-'•3 

-r-o-8 
o-o' 
'•007 


40-8  o-o 
40-9  — o'8 
39-2  o'o 
38-5  o-o 

—  o"-o»9 

, 

6-3       o-o 

6-o   — 0-9 
4-0       o-o 

—  0"'028 


39-8       o-o 

38-9  +I-I 

39-6  -(-0-6 

40-3       o'o 

+  o"-oo6 


22-2  0-0 

'3     —0-2 

217    -r-o'3 

22'0          O'O 
—  O"'002 

0-2  O-O 

1-6  —0-7 
2-5  -1-1 

I'D       o-o 

+  o"-oi6 


47 
47 

49" 

48- 

49' 


•9       o-o 
•8   +0-8 


+01 
+0-6 
o-o 
"•019 


14-7       o-o  5 

16-5  -1-3  3 

14-5  +P2  2 

1 6- 1       o'o  3 


Groombridgo  3609 

2!h  49m 

27°  48' 


Groombridge  3610 
nh  50™ 
43'     4 


Bradley  2871 

2Ih    5Im 

36°  35' 


Groombridge  3612 


Radcliffe 

Helsiiigfors ... 
Greenwich.. 


Groorabr.36io 

Radcliffe 

Bonn 

Greenwich.... 


2, 


54' 


Groombr.36 
liadcliffe... 
Harvard.... 
Greenwich 


Groombr.  3612 
Radcliffe  ... 
Helsingfors.... 
Greenwich... 


Groombridge  3613  Groombr.36i3 

k  50™  Radcliffe 

55'  Helsingfors... 

Greenwich.  ... 


2i 


Groombridgo  3614 

2Ih    5Im 

36°  20' 


Groombridge  3615 
2ih  49™ 
1 8°  37' 


Groombridge  3616 

2,h    j,m 
29"       2' 


Groombridge  3617 

2Ih    5Im 

37°   '6' 


Groombr.  36 1 4 

Radcliffe 

Harvard 

Greenwich  .. 


Groombr.  36 1 5 

Radcliffe 

Greenwich 


Groombr.  36 1 6 

Radcliffe 

Helsingfors... 
Greenwich 


Groombr.36 1 7 

Radcliffe 

Harvard  

Greenwich 


Groombridge  3618  Groombr.36 1 8 


21" 

43' 


51" 
3' 


Uadcliffe. 

Bonn 

Greenwich.. . 


13-9  27-53  -oo 

48-9      -59  --07 

78-2       -39  +  -I2 

95-1       -51  -oo 

—  O"'OOO2 


9-8  57-46       -oo 
49-1       -45   +  -06 

74'9      '37   +'i6 
87-8      -55       -oo 

0*'O01  I 


13-7  3-85  -oo 

43-9  4'*8  +  -06 

74-8  4-77  +-04 

93-1  5-10  -oo 


1  3-9  38-63  -oo 

44-4      -78  --14 

75'4'     "7°  -'P5 

88-6  ;     '65  -oo 


13-9 
48-3 

75H 
88-6 


-0° 


137  18-99 
48-7  18-98 


-T--05J 


12-9  0-65  -oo 

50-1  0-95  --oi 

76-2  1-22  --07 

74-1  i  13  -oo 


1 1 -8  39-04 
447' 
75-8 
92-5 


11-3 

50-2 
76-2 
90-9 


5 
4 

3 
54 


43-55 

74  -''3      9 

'65  -OO        2 

•67       -oo     7 

+  O"-OGl6 


76-8    19-13     —'06,        2 

93-4  19-09       -oo 


127  52-99  -oo  3 
48-8  53-56  --28  3 
95-0  53-67  -oo1  5 


•OO  12 

•14  --06  3 

•02     +'10  2 

•  1 3       -oo  5 

+  0"'OOI  I 


58-43       -oo  . 

•73   --02  4 

'95     —'o6  2 

•97       -oo  7 
+  o'-oo68 


139 

46-0 

78-2 
95-1 


9-8 

437 

74'9 

87-8 


'37 
46-3 
74-8 
91-1 


44-8 

75'4 
89-0 


«3'9 
45-8 

75'4 
88-6 


13-7 
47-8 
76-8 
93-0 


"7 
50-4 


13-7  o-o 

21-5  +o-6 

2O-6  + 

21-3  o-o 
—  o"-oi7 

II  '2  0-0 

13-2  -I 

<3'3  -' 

i  1-6  o-o 
+o"-oo5 

23-6  o-o 

2I-I  O-O 

16-6  4-2-2 

17-5  o-o 


20-6  o-o 
18-9  +1-1 

19-2  -t-o'i 
18-9  o-o 

—  o"-023 
II'  I  O'O 

10-5  4-0-5 
10-6  +0-3 
io'8  o-o 

—  o"-oo4 


38-2 


o'o 


36-6  +0-3 
36-5       o-o 

—  O"'022 


58-3 
58-4 


O'O 

-0-6 

7-1       o-o 
—  o"-oi5 


12-9  20-5 


50-4 

76-2 

74"' 


11-8 

45-2 
75-8 
92-2 


"'3 

46-8 
762 
89-9 


19-9 


o-o 
+0-5 


19-4  +0-9 

20-3       o-o 

—  o"-oo3 

43-1  o-o 
43-6  o-o 
43-5  -4-0-6 

44-3       o' 
+o"-oi5 

10-3  o-o 
12-6  —2-3 

I2'4     -2- 

10-3       o-o 
o"-ooo 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  1'. 

D. 

Star's  Nume, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Spoch 
of 
Obs. 
1800.' 
+ 

•s"* 

to  •&  o 

M 

5  ^°° 

«.§  " 

-a 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  I).  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

^.^ 

°»<s 

1*58, 

8  S.00 
II 

<! 

Kesiduals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Sficonds  of 
Adopti'd 
N.  P.  D.  1890-0. 

CO 

Id 

I* 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adop 
P.  .1 

ted 
1. 

Groombridge  3619 
2,h  52m 

43°     i' 
Groombridge  3620 

2Ih  j0m 

18-  54' 

Groombridge  3621 
2ih  52™ 
28°  58' 

Groombridge  3622 

2Ih   52m 

37°    5' 
Groombridge  3623 

2Ih    (jjm 

47°  1  8' 
Groombridge  3624 

21h   jzm 

37°    3' 
Groombridge  3625 

2Ih  jjm 

18°  31' 
Groombridge  3626 

2,h    jjm 

40°     2' 

Groombridge  3627 
2ih  53m 
43°     6' 

Groombridge  3628 

2Ih  ^jrn 

47°  22' 

Groombr.36i9 
Radcliffe  .  . 

I  l'I 
46-1 

79'4 
88-2 

12-8 
50-4 
93'5 

12-8 

45-5 

777 
73-2 

13-8 
487 
76-8 
90-9 

10-9 
46-2 
72-3 
88-j 

13-8 

5^3 
76-8 
92-1 

12-7 

47'5 
90-9 

107 
467 
80-4 
94'  3 

I  I-O 

50-1 
83-6 

94-4 

10-8 

47'4 
7i-3 
93'3 

s             s 
9-93        -oo 
10-16   —  -ID 
10-32   —-14 

I0'2  I           -00 

+  o"-oo36 

37-61       -oo 
•82   --J5 
•74       -oo 
-f-os-ooi6 

2-88       -oo 
3-01        -oo 
3-0;   +-09 
3-  1  2       -oo 
+  os-oo40 

30-36       -oo 

'33     +'02 

•34  +'oz 

•34       -oo 

—  os-ooo3 

11-93        -oo 

•83   +  "°3 
•89   --io 

75       -°° 

—  O8'OO24 

51-62       -oo 

•40  +-15 

'39     +'U 

•47       -oo 
—  os-ooi9 

28-71       -oo 

28-89  +'02 

29-17       -oo 
+  os-oo59 

11-43       '°o 

•27     +  -I2 

•19   +  -16 

•33       -oo 

—  08-GO  I  2 

20-89          '°° 
•84    --03 

•92    —  -18 

•72       -oo 

—  O8'OO2I 

33-79       -oo 
33-88   +-oi 
34-01    --05 
34-03       -oo 

+  O8'OO29. 

4 
3 
3 

2 

; 

5 

6 

3 

2 

9 

2 
2 

2 

7 

4 
4 

2 

3 

2 

3 

2 

S 

5 
3 
7 

5 

2 

3 
9 

5 
3 
4 
4 

4 
3 

2 

4 

I  I'l 
46-8 

79'4 
88-2 

12-8 
51-8 

93-0 

12-8 
44'3 

777 
73'2 

13-8 

50-8 
76-8 
91-4 

10-9 
45-8 

72'3 
88-1 

13-8 

52-4 
76-8 

93'* 

12-7 
44-8 
90-9 

10-7 

447 
80-4 

937 

i  ro 
45-8 
83-6 
94'4 

10-8 
49-8 
71-3 
93'3 

I5-2     +T2 

18-5  -1-9 
17-8  —  1-1 

1  6-8        o-o 

+  o"-oo5* 

34-2       o-o 
33'8   +0-1 
33-6       o-o 

—  o""oo7 

48-3       o-o 
48-4   -0-3 
47  -4  +0-4 
47-8       o-o 
—  o"-oo8 

54-1       o-o 
53-3   +0-9 

54'I     +0-2 

54'3,     °-° 
+o"-oo3 

18-8       o-o 
19-0  +  ro 

20'6     +0-2 
2  I  '2          0-0 

+  o"-o3i 
41-9       o-o 

44-6  -1-3 

44-3    -o-i 
44-8       o-o 
+  o"-o38 

46-2       o-o 

47-3  -0-4 

47-9       o-o 

+  O"'022 

4-4       o-o 
4-8   -0-6 

4-5  -0-5 

3-9       o-o 
—  o"-oo6 

3-4       o-o 
5-2   —  o'6 
4-8   +1-1 

6'2          O'O 

+  o"-o34 

29-1        o'o 
29-3    -o-i 

29-5     —  O"2 

29-3       o'o 

-f-o"'OO2 

3 

2 

3 

2 
.    2 

4 

5 

6 
3 

2 

9 

2 

2 
2 

6 

4 
4 

2 

3 

.    2 

3 

2 

4 

5 
3 
6 

5 

2 

3 
9 

5 
3 
4 
4 

4 
4 

2 

4 

Groombridge  3629 
2ih  52™ 

24'  47' 

Groombridge  3630 
2ih  53™ 
47°  17' 

79  Draconis  

2Ih    j,m 

16°  49' 
Groombridge  3632 

2,h   jjm 

39°  57' 

PiazziXXI.  360... 
2ih  53m 
26°  53' 

Groombridge  3634 
2ih  53™ 
29°  13' 

Groombridge  3635 
2ih  54m 

24°  55' 

Groombridge  3636 
2ih  54™ 
24°  29' 

Groombridge  3637 
2ih  54m 
24°  22' 

Piazzi  XXI.  368... 
2  11'  55m 
41"  24' 

Groombr.3629 
Radcliffe  
Christiania  ... 
Helsingfors  .  .  . 
Greenwich  

Groombr.363o 
Radcliffe  
Bonn  

14-8 
?i  -i 

74'5 
78-2 
91-6 

10-9 
49'3 
73'3 
90-0 

8-8 
50-8 
95-0 

10-7 
48-8 
777 
83-4 
94'5 

9'9 
45'2 
76-9 
95-0 

.2-9 

48-2 
75'4 
93  '4 

14-8 

47'5 
72-8 

777 
93'6 

14-8 

49'9 

74'  ' 
85-1 

'4'9 

46-8 

73'2 
84-8 

1  1-8 

45'4 
-6-6 

887 

s             s 
24-40       -oo 

•36  +-03 

"62    —'24 

•36   +-oi 
•37       -oo 
—  O8'ooo4 

43-49       -oo 

73    -'"9 
•63   --05 
•60       -oo 
+  os-ooi4 

29-02        -oo 
•20  +-18 

75       -oo 
+  o"-oo85 

46-06       -oo 
•36   --18 
•31    -'°3 

•08     +'22 

'34       '0° 
+  oB-oo35 

33-10       -oo 
•04   +-04 

•05     +-02 

•06       -oo 

—  o"-oo65 

56-91       -oo 

•82  +-05 

•8  1    +-04 
•83       -oo 

—  08'0010 

0-94       -oo 
I  -08    —'09 

1-31  --27 
1-30  --27 

i  "06       -oo 

+  O8'OOI5 

10-80       -oo 
11-57   --05 
11-96   +-05 
12-24       '°° 

+  O8'O2O6 

22-30       -oo 
•59  --22 
•36   +-08 
•47       -oo 

+  0S>0025 

29-23       -oo 

•23  +-03 

•5I     --20 

•32       -oo 

-}-O8-OOI2 

5 
3 
3 
3 
5 

4 
3 

2 

5 
3 

2 
29 

2 
2 
2 

4 

7 

6 

5 

2 

7 

2 
2 
2 

6 
4 

2 

2 

5 

4 
5 
3 
3 

5 
3 
3 

12 

4 
3 

2 

3 

14-8 
467 

74'5 
78-2 
91-4 

10-9 
44-8 

73'3 
88-9 

8-8 
42-8 
937 

107 

47'4 
777 
83-4 
94-0 

9-9 

44'5 
76-9 
92-9 

12-9 

48-8 

75-4 
93'4 

14-8 

44'4 
72-8 

777 
93'i 

•  4-8 
43-6 
74-1 
85-1 

14-9 

44'4 
73-2 
84-9 

1  1  -8 

44-0 
76-6 
88-7 

52-1       o-o 

52-3  -0-3 
52-4  -0-5 

5''4   -+0-5 
51-9       o-o 
—  o"'oo3 

9-2       o-o 

7'9  +i'4 
10-4   —  ro 

9'5,,    °'° 

+  o"'oo4 

7-2       o-o 

5'4  +°7 
4-6       o-o 
—  o"'03i 

44-6       o-o 
45-2   -0-3 
46-2   —  i-i 

44'9   +  °'3 
45-2       o-o 

+  o"-oo7 

53'i       o-o 
527   +0-3 

53'5    -o'5 
53-0^     o-o 

—  o"-ooi 
44-3       o-o 

45-0    —  O"2 

44'3   +o'9 
45-5       o-o 
+o"-oi5 

51-3       6-0 
49-8   +1-1 
5  12   —o-6 
52-3   -1-8 
50-4       o-o 
—  o"-oi  i 

55-4       o-o 
54-1    -o-i 
51-9  +0-6 
5  1  -9       o-o 

—  o"'O5o 

6-4       o-o 
7-4   -0-6 
5-9   +1-2 
7-2        o-o 
+  o"-ou 

1  1-6       o-o 
13-1    —  ro 
13-5   -0-8 
12-9       o-o 

+  o''-oi8 

5 
3 
3 
3 
5 

4 

2 
2 

5 

5 
3 
59 

2 

3 

2 

4 
6 

6 
4 

2 
I  I 

2 

3 

2 

6 

5 
3 

2 
2 

5 

6 

3 
3 

5 
3 
3 
18 

4 

3 

2 

3 

Bonn 

Greenwich  .... 

Groombr.  3620 
Radcliffe  
Greenwich  

Groombr.  3  62  1 
Radcliffu 

Greenwich  

Groombr.  363  1 
Radcliffe  
Greenwich  .  .  . 

Groombr.  3632 
Radcliffe  

Helsingfors.... 
Greenwich  

Groombr.  362  2 
Radcliffe  

Harvard  

Greenwich  

Groombr.  3623 
Radcliffe  

Greenwich 

Groombr.  363  5 
Radcliffe 

Bonn  

Helsingfors  ... 
Greenwich  

Groombr.3634 
Radcliffe 

Greenwich  

Groombr.3624 
Radcliffe  

Harvard  

Helsingfors  .  .  . 
Greenwich  

Groombr.  3  63  5 
Radcliffe 

Greenwich  

Groombr.  362  5 
Radcliffe  

Christiania  — 
Helsingfors  ..  . 
Greenwich  .... 

Groombr.  3636 
Radcliffe 

Greenwich.  ... 

Groombr.  3626 
Radcliffe  

Bonn  

Christiania  .... 
Greenwich.... 

Groombr.  363  7 
Radcliffe 

Greenwich  

Groombr.3627 
Radcliffe  

Bonn  

Christiania  
Greenwich  

Groombr.3638. 
Radclitfe  

Greenwich  

Groombr.3628 
Radcliffe 

Bonn  

Greenwich  

Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

a  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
iSgo'o. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

ill 

Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.P.D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1  800. 

111 

fc 

No.  of  Observations. 

!poch 
of 
Obs. 
1800. 

"*  -8  1 

!l 

J^pJ 
ri 

Residuals 
C-O. 

No.  of  Observation*. 

Adopted 

p.k 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Groombridge  3639 
21''  54" 

Groomliridge  3640 
2  11'  56'" 
41°  28' 

Groombridge  3641 
2  11'  55™ 
36°  27' 

Groombridge  3642 

2Ih  55,,, 

28°  51' 
Groombridge  3643 

21h   56™ 

36°  25' 

Groomliridge  3644 
2ih  55m 
27°  49' 

Groombridge  3645 
2ih  56'" 
35°  3°' 

Groombridge  3646 
2ih  56™ 

27°  46' 

Bradley  2894  

Groombr-3639 
Radcliffe  

I4'9 
49-1 

728 
84-6 

II-8 

45'4 

76-2 

93'3 

13-7 
51-0 

74'8 
89-7 

12-8 
49-2 

75'9 
94-2 

'37 
51-1 

76-8 
90-2 

14-9 

44'4 
76-9 
93-1 

'V9 
49'3 
71-8 

94'3 

14-9 

51-3 
76-9 
96-3 

12-7 
51-3 
7>7 
93'3 

'37 
5'7 

73'5 
957 

8 
35-01 
'20 

•'7 

'22 

4-o'-o 

I  1-O1 
•13 

•'7 

•20 
4-o'-o 

59-52 
•68 

•59 
'54 

37-67 
38-16 

38-17 
38-28 
4-o''o 

6-58 

'49 
•4' 

'34 

38-84 
39-12 

39-08 

38-98 
4-o'-o 

12-06 

•21 
•26 
•I  2 

+  o'-o 

7-92 
•48 
•63 
-52 
—  0"0 

23-71 
24-05 
24-17 
24-25 

+o'-o 

59-72 

•95 

•82 

•68 
—  o*-o 

i 
•oo 
-•08 
4-  -02 
•oo 

031 

•oo 

-•05 

—  "OI 

•oo 

023 

•oo 
-•'5 

'OO 

003 

•oo 

—  '22 
-'OS 

•oo 

075 

•oo 

—  'O2 
-•03 

•oo 

032 

•oo 

-•24 

-"'4 
•oo 
019 

•oo 

—  •12 

-"'5 
•oo 

007 

-•23 

-(-•'3 
-•07 
•oo 
02  1* 

•oo 

-•07 

—  *oc 

5 
3 

2 
II 

4 
3 

2 

3 

2 

3 

2 

3 
4 

2 
2 

6 

3 
3 

2 

4 

5 
3 

2 

8 

4 

2 
2 

3 
I 

2 
2 

5 
5 

2 
12 

7 

2 

3 
3 
4 

14-9 

43-8 
72-8 
84-6 

1  1-8 
47-8 
76-2 

9'7 

137 

48-7 

74-8 
897 

12-8 
48-8 

75-9 
93-8 

'37 
47'3 
768 
89-5 

14-9 

45-6 
76-9 
927 

13-9 

5>'3 
71-8 

94'3 

'4'9 
44-3 
76-9 
96-1 

12-7 
47-6 
717 
937 

13-8 
52-3 

73-5 
95'5 

H                       II 

I  I  -4         O'O 

9-8   +ro 
9-2   4-1-0 

IO-O         O'O 
—  o"'O2I 

54-8       o-o 
337   +1-6 
34-6  +1-0 
357       oo 
4-o"'oi  i 

15-1       o'o 

147     -0-2 
I4'6    -O'S 

13-9       o-o 
—  o"-oi6 

50-0      o-o 
50-0  +0-5 
52-3   -1-5 
50-9      o'o 
4-o"'oi  i 

9-3       o-o 
10-5   —  o-6 
io'i    +0-4 

IO'8          O-O 

47-2       o-o 
46-5       o-o 

44'9  +°'8 
45'3  „    o-o 

28-3          O'O 

29-5   -ro 
28-2   -fo'4 
287       o-o 
4-0"  'oo  5 

5'8  -'-5 

2-8   -f-o-8 

I'7     +1-2 

2-5       o-o 

—  0"'022* 

12-7       o-o 

9'9     +I-4 

8-9  +i'4 
9-3       o-o 

11-3       o-o 

10-4  -0-3 

8-4  +1-0 
8-7       oo 

5 
3 

2 
12 

4 
4 

2 

3 

2 
2 
2 

3 

4 
4 

2 

6 

3 
4 

2 

4 

5 
5 

2 

8 
4 

2 
2 

3 

2 
2 

5 

5 
3 

12 

9 

2 
2 

3 

5 

Groombridge  3650 
2ih  57m 

46'  i  r 

Groombridge  3651 
2ih  57m 
36°  32' 

Piazzi  XXI.  383.. 
2ih  57m 
37°  38' 

Groombridge  3653 
2ih  58m 
47*  4*' 

Groombridge  3654 
2ih  57m 
28°    2' 

Groombridge  3655 
2ih  58m 
45°  5*' 

Groombridge  3656 
2ih  58™ 
28"  58' 

1  4  Cephei  

Radcliffe 

10-7 
46-2 
73'3 
93'3 

13-8 

76-8 
947 

8-8 

477 
75-8 

10-9 
47-3 
75-3 
89-4 

14-9 
49-2 
79-1 
92-4 

"2 

49-6 

i7*'9 
96-8 

12-9 

487 
75'8 
94'  5 

r 

46-4 

75'4 
91-0 

9-8 
50-0 

757 
92-1 

11-9 
527 
80-8 
95'' 

8                8 

38-16       -oo 

•05     +'12 

•  1  9  —  -o  i 
•  1  9       "oo 

4-  o'-ooo4 

34-87       -oo 

73   +  '«3 
•90  --05 
•85       -oo 

—  O''OOO2 

48-72       'oo 

•76    -'04 

75   -'°3 
72       -oo 
o'-oooo 

13-33       -oo 

'37     +'02 

•28  +-16 
•46       "oo 
4-  o*-oo  1  7 

21-88       -oo 

•90  --07 

76  4-  -04 
•79       -oo 

—  O"'OOI  I 

30-30       -oo 

•45   --'4 
•36  --04 
•33       -oo 
4-  o"ooo4 

2-09       -co 

'22     —'11 

•05  4-  -08 
•14       -oo 
4-  o'-ooo6 

22-87       -oo 
78  +-04 
•84   --05 

•77       -oo 

—  O''O012 

23-61       'oo 
•68   —-02 
•62  4-  -08 
71       -oo 

4-0§-OOI2 

56-68       -oo 
•62   +  -03 

"59   +  "°5 
•63       -oo 
—  o'-ooo6 

2 

5 

2 

3 

3 

2 
2 

s 

7 
4 

2 

3 

6 
4 

2 

3 

5 
4 
3 
5 

6 

7 

2 

5 
3 

2 
2 

5 

6 
3 
3 
7 

4 
3 

6 

2 

4 

2 

3 

107 
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14-9 
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50-1   —  o-J 
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16-2       0-0 
4-o"-oi7 
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48-9  +0-1 
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4-o"-oi  i 
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32°  28' 

Groombridge  3659 
2ih  58"" 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P;  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Shir's  Name, 
and  Approximate 
R,  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

1). 

Epoch 
of 
Obs. 
1800. 

J«p 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  U.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

01)8. 
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Cd    X 
£           • 

• 
Jo 

No.  of  Observations. 

Epoch 

p 

fl    7^    • 

o  S.  O 
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1° 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Bradley  2897... 

Groombr.  3  660 
Radcliffe  

12-8 

49'9 
98-9 

13-8 

50-0 
72-9 
94'9 

11-9 

47  '4 

94'5 

11-9 
517 
72-9 
95-8 

i  n 
51-8 

73'3 
94-1 

7-8 

50'3 
93-6 

14-4 

49-8 
71-8 
94-8 

127 

70*0 
98-5 

13-8 

51-7 
72-4 
78-6 
95'3 

10-9 
48-6 
75-8 
94-0 

s             s 

47-55       -oo 
•86   --16 
"89       -oo 

8-13   +-34 
-69  —  '26 

•44  -'03 
•39       -oo 

—  O8'OOIO* 

22-67       'oo 

•58  +-II 

74   -'03 
•72       -oo 
+  os'ooo6 

24-66       -oo 

75    --°7 
•82   --13 
•70       "oo 

38-79       -oo 
•86   —-04 
•86   —-03 
•84       -oo 
+  os-ooo6 

41-67       'oo 
4.1-16   —-04 
40-53       -oo 

25-01       -oo 
24-96   +-08 
25-11    --05 
25-08       -oo 

1-64       -oo 

1-76  +-24 

2-04    +'12 

2-41       -oo 
15-30       -oo 

•38  --07 
•46  --14 
•58  --26 

•33        -oo 
34-49       -oo 

•  -77  --06 

•92   —-06 
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7 

2 
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94-8 
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95-2 

10-9 

45'i 
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94-0 
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5O'8     +0-4 
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9-9 
46-1 
77'7 
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23-2    -i'8 
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55-9       o-o 
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51-3       o-o 

48-5   +  ''8 
49-4   -0-3 
48-6       o-o 
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34-9       o-o 

31-2  +I-I 
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6 

5 

6 
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3 
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9 
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3 

2 

3 

4 
3 

2 

4 

6 

4 

2 

6 

6 

4 

2 

3 
6 

J 
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2 
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3 

3 
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3 

2 

7 

6 

3 

2 

4 

2ih  56™ 

Groombridge  3661 
2ih  58™ 
24"  26' 

Groombridge  3662 
2ih  59m 

45°  48' 

Groombridge  3663 
2ih  59™ 
45°  56' 

Piazzi  XXI.  392... 
2ih  59™ 
46"  n' 

1  6  Cephei  
2ih  57™ 
17°  20' 

Groombridge  3666 
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35°  39' 

Groombridge  3667 
2ih  56™ 
10"  12' 

Groombridge  3668 
2  11"  59™ 
24°  41' 

Groombridge  3669 

22h      Om 

43°  '8' 

22h      Om 

30°  43' 

Groombridge  367  1 
2ih  59m 
24°  28' 

Groombridge  3672 

22h      Om 

43°  47' 
Groombridge  3673 

22h      Om 

38°  49' 
Piazzi  XXI.  401... 

22h      Om 
30°    39' 

Piazzi  XXI.  404... 

22h      Im 

45°  25' 
1  8  Cephei 

Greenwich  — 

Groombr.  3  66  1 
Radcliffe 

Helsingfors  — 
Greenwich  

Radcliffe  

Christiania  
Greenwich  

Groombr.  3  66  2 
Radcliffe  

Christiania  
Greenwich  — 

Groombr.  3  67  2 
Radcliffe 

Bonn  

Greenwich  

Groombr.  3  66  3 
Radcliffe  

Greenwich  — 

Groombr.3673 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.  3664 
Radcliffe  

Greenwich  .... 

Groombr.  3674 
Radcliffe 

Bonn  

Helsingfors  .  .  . 
Greenwich  

Groombr.  3  67  5 
Radcliffe 

Greenwich  .... 

Groombr.  3665 
Radcliffe  
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Radcliffe 

Greenwich  
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22h      Om 
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22h       Im 
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22h      Om 
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22h      Im 
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Radcliffe  
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Groombr.3668 
Radcliffe  
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Star's  Name, 

and  Approximate 
R.  A.  an.lN.  P.  I'. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

of  ' 

Ota, 

iSoo. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  O. 

No.  of  Obserrations. 

Epoch 
of 
Obs. 
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If 
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Ohs. 
1800. 
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Adopted 
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• 

P 

I 

•a 

0 
•c 

Z 
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P.U 

Adopted 
P.M. 

Adopted 
P.  Al. 

Adopted 

p.k 

Groombridge  3680 

22h      Im 

42°  1  8' 
Groombridge  3681 

22h      Im 

45°  i/ 
Groombridge  3682 

22h      Im 

29°  n' 

Groombridge  3683 

22h      Im 

24°  56' 
Groombridge  3684 

22h      Im 

24°  47' 

Groombr.368o 
Radcliffe 

I5-o 
5I-1 

76-3 

707 

11-8 
5^5 
:77'4 
93'9 

12-9 
52-5 
77-6 
966 

13-9 

78-7 
96-2 

•  3-8 
52-9 
72-8 
787 

95'9 

8-9 
46-5 
76'4 

9-8 

48-3 
77-2 
93-8 

14-9 
49-2 

73-8 
91-7 

13-8 
51-3 

78-6 
96-1 

127 
44-8 
76-8 
95-6 

8                 S 

32-43       -oo 

'42     +-O2 
'47     --02 

•45       -oo 

44-92       -oo 
45-06  +-07 
45-24  +'03 
45-36       -oo 
+o«-oo53 

15-56       -oo 

15-84    --I2 
|6-04    —'21 

1  5-90       -oo 
12-69       -oo 

•83     —-06 

79  +-oi 
•Si   --oi 
•84       -oo 
+o"-ooi8 

13-32       'oo 
14-36   +'24 
14-74   ~'°4 
15-02    —  -18 
15-24       -oo 
+o"0234 

39-94       -oo 
.78   +-05 
76       -oo 

—  O"'OO27 

4542       -oo 
'34  +''3 
'47   +'°4 
•52       -oo 

+  O"-00  I  2 

31-05       -oo 

•02     +-03 
•07     —  -O2 

•05       -oo 
o'-oooo 

44-47       -oo 
•22    +-i8 

•19  +-17 
•39  --05 

•31       -oo 
48-37       'oo 

46-55  --05 

44'57   +'07 
43-54       -°° 

5 
3 
3 
'3 

6 
3 

2 

3 

3 
3 

2 

5 
3 

2 

3 

2 

! 

i 

2 

3 

4 
5 
4 

6 
4 

4 
6 

5 
4 

2 

3 

3 
5 

2 
2 

6 

3 
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2 

3 

15-0 
50-8 
76-3 
707 

11-8 
47-2 
77'4 
93'9 

12-9 

49-3 

77-6 
96-5 

13-9 
51-8 
74-2 
787 
96-1 

•  3'8 

52-5 
72-8 

787 
9  5  '9 

92 
43'7 
76-2 

9-8 
46-3 
77'2 
92-6 

14-9 

46-4 

73'8 
917 

13-8 
51-8 

72-4 
78-6 

95'9 

127 

49'5 
76-8 
95-6 

a            it 
12-9       o-o 
14-5    -1-4 
13-2       o-o 
13-2       o-o 
+  o"oo6 

II  '2          O'O 

11-4  +0-4 
13-1  -07 

12'8          O'O 

50-2       o'o 
49-9  -o-i 

49-8  -0'3 

49-3       o-o 
—  o"-oi  i 

49'2       o-o 
477  4-1-6 
49-1   +0-2 
497   -o"4 
493       o-o 

+  O"'OOI 
46'!          O'O 

41-1    +0-8 

40-9     -1-2 
39-8     -°7 

37-3,  ;    o-o 

7-5       o-o 
6-5    —0-8 
3-9       o-o 

19-2       o-o 

18-9     —  0'2 

177     +07 

18-3       o-o 
—  o"-on 

49-4      o-o 
48-3   +1-4 
49-4  +0-6 
50-1       o-o 

22'I           O'O 
24-1     —I'D 
24'2     —  O'6 
24-6    —0-9 

24-1       o'o 

+  0"'025 

17-9       0-0 

41-4  -1-6 
46-2       o'o 
+  o"-34i 

5 

3 
'3 
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2 

3 
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2 
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3 

2 

3 

2 
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3 
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2 

3 
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3 
5 

6 

4 

4 
7 

S 
3 
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3 

3 
3 

2 
2 

5 

3 
3 

2 

3 

Groombridge  3690 

22h      3m 

37°  13' 
PiazziXXII.  4  

22h      3™ 

3'°  4i' 
Groombridge  3692 

22h     4m 

42'  36' 

Groombridge  3693 
22''    4™ 
33°  57' 

PiazziXXII.  8.... 

22h      5"' 

47*21- 
Groombridge  3695 

Z2h     4m 

29°  24' 
Groombridge  3696 

221'      4m 

29"  27' 

Groombridge  3697 
29°  17' 

Groombridge  3698 
22h    5™ 
29°  3«' 

Groombridge  3699 

22h     6m 

42'  37' 

Groombr.369O 
Radcliffe  

127 
46-5 
76-8 
93-0 

8-8 
44'3 
73-8 
94-0 

107 
44-8 
8r> 
89-5 

12-8 
47'2 
73-8 
95-8 

10-9 
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8r8 
92-1 

12-9 
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76-7 
95'3 
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80-8 
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77-6 
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•31  --06 

•30  —-05 
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—  0"'OOOI 

27-42       -oo 
•31    +-03 

•32  --05 

•23       -oo 

—  0"'0022 

19-87       -oo 
20-06   —-lo 
20-24  —-17 

2O'1O         -OO 

4-91       -oo 

5-23  --05 

5'35   +'03 
5-54       -oo 

1  1  -97       -oo 
12-15   —'15 

1  1  99  +  -04 
12-04       "°° 
+o""ooo9 

2771    +-18 
28-15   —''9 
27-97  +-03 
28-03       '°° 

'49-77       -oo 
49-90  --05 

5O-O2     —'10 

49-95       -oo 

+  O''OO22 

56-20      -oo 
•36  --17 

'37   -''8 
•19       'oo 
—  o'-oooi 

11-97       -oo 
•8  1    +-09 
•84  +-oi 
•82       -oo 
—  o'-ooi8 

I  2  '05           'DO 

1  1-90  +'09 
1  1  -99  —  -06 
1  1  '9  1       'oo 

—  o"ooi8 

6 

5 

2 

3 

6 
4 
3 
5 

6 

3 
3 
3 

2 

3 
3 
8 

6 
3 

2 

3 

2 
2 
2 

2 

2 
2 
8 

5 
4 

2 

5 

4 
3 

3 

4 
3 

2 

3 

127 

45'' 
768 
91-4 

8-8 

44'5 
73-8 
937 

107 

447 
Sri 

89-5 

12-8 
49-8 

73-8 
95'4 

10-9 

43'5 
81-8 
92-1 

12-9 
50-0 
76-7 
95'4 

12-9 

49'3 
80-8 
95-1 

12-9 

48'5 
77-6 
95-1 

12-9 

49-1 
76-5 
93-1 

10-7 

44  -4 

78-8 
88-8 

4o''3       o-o 
48-2   -1-2 

48-0    —  O'2 

48-1       o-o 

43-*      o-o 
44-0  +0-3 
45-1   +0-3 
46-0       o-o 

15-0      o'o 

17-0    —  1-2 

16-9  +o-i 
17-2       o-o 

37-0      o'o 
38-3   -1-6 

36-3     +0-2 

36-4       o-o 
—  o"-oo7 

I3'o       o'o 
I2'o  +ro 
13  '6  —  o'6 
i3'O      o'o 
o"-ooo 

5  5  -6      o-o 
55-8   -0-3 

55'9  -°-5 
55'4      ox 

—  O"'OO2 

24-8      o-c 
25-3   -0-4 
24-9  +0-2 
25-1       o'o 

23-1       o-o 

24-9  -o-i 
25-3       o-o 

+  o"'O27 

i  '9       o'o 

2'2     —0-6 

0-9  +0-4 

I  '2          O-O 

—  o"-oo9 

37'i       o-o 
37-1   +0-1 
38-4  —0-6 
37-9       o-o 

6 
3 

2 

3 

6 

3 
3 

5 

6 

3 
3 
3 

2 

I 

6 
3 

2 

3 

2 

4 

2 

4: 

2 

2 
2 

7 

5 
3 

2 

5 

3 

3 

9j 

4 
3 

2 

3 

Harvard  

Greenwich.... 

Groombr.368l 
Radcliffe  

Greenwich.... 

Groorubr.369i 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  

Groombr.3692 
Radcliffe  

Greenwich.... 

Groombr.3682 
Radcliffe 

Helsingfors... 
Greenwich  

Groombr.3683 
Radcliffe 

Greenwich.... 

Groombr-3693 
Radcliffe.... 

Christiania  ... 
Helsingfors.... 
Greenwich.... 

Groomhr.3684 
Radcliffe 

Helsingfors.  .  .  . 
Greenwich.... 

Groombr-3694 
Radcliffe.... 

Bonn  

Christiania  ... 
Helsingfors.... 
Greenwich.... 

Groombr.3685 
Radcliffe. 

Greenwich  — 

Groombr.3695 
Radcliffe  

22h      Im 
27*45' 

1  9  Cephei  

Helsingfors  
Greenwich  .  .  .  . 

Groombr.3696 
Radcliffe  ... 

Greenwich.... 

Groombr.3686 
Radeliffe  

22h      lm 

28°  15' 

Grbombridge  3687 

22h      2ln 

38°  43' 
Groombridge  3688 

22k      1"' 

*4°  53' 
Groombridge  3689 

22h      2m 

37*  23' 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3687 
Radcliffe  

Helsingfors  .... 
Greenwich  

Groombr.3697 
Radcliffe  

Harvard  

Helsingfors.... 
Greenwich.... 

Groombr.3698 
Radcliffe  
Helsingfors.... 
Greenwich  .... 

Radcliffe 

Greenwich.... 

Groombr.3688 
Radcliffe  ... 

Christiania  ... 
Helsingfors.... 
Greenwich  .... 

Groorabr.3689 
Radcliffe. 

Harvard  

Bonn  
Greenwich  

Greenwich  

• 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890x1. 

Autliority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

of 
Obs. 
1800. 

'o  -j    . 
MK  0 

|1| 

It 

I'I 

N'o.  of  Observations. 

'of0' 
Obs. 
1800. 

p- 

12    G*  "* 

fc 

91 

§0 

•"!•  ' 

H 

No.  of  Observatinns. 

Epoch 
of 
Obs. 
1800. 

J«  p 

I  s,^ 

— 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

p' 
fc 

M 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

p.  k 

Adopted 
P.  M. 

Adopted 
P.  M. 

jroombridge  3700 

22h      6m 

47°  3°' 
Jroombridge  3701 

22h     4m 

18"  18' 
Groombridge  3702 

22h      5m 

18°  10' 
Groombridge  3703 

22h     gffi 

39°  43' 
Piazzi  XXII.  24... 

22h      6m 
26°  25' 

Groombridge  3705 

22h      7m 

38°  13' 
21  Cephei  f 

22h      7m 

32°  20' 
Bradley  2935  

Groombr.  3  700 
Radcliffe  .  ... 

io'9 
487 
78-4 
92'3 

I3-9 

46-3 

95'4 

13-9 

48-1 

*      i 

95'5 

9-2 

44'  5 
73-8 
81-5 

9-8 

47'4 
80-4 

94'9 

it'4 

47'5 
73-8 
947 

6-9 
45-0 
94'3 

7-8 
47-8 
92-4 

n-i 

48-0 
73-8 
95'3 

7-8 
48-8 
92-4 

8                 8 

29-51        -oo 

"44     -'05 
•48     --'7 

•26       -oo 
41-62       -oo 

•40     +-I2 

•36       -oo 
6-36       -oo 

6-51  +-52 

7-98       'oo 

52-21        'oo 
52-81   —'05 
53-24    —'03 

53'32     +'O2 

53V       -oo 
26-92    +'04 

27-03  --05 

26-99       "oo 
+  os'ooo6 

472       -oo 
•86  --17 
•67   +-oi 
•67       -oo 
—  oa-ooo6 

2-15       -oo 

•25  --03 

•30       'oo 
13-46       -oo 

II'O2     —  'l6 

7-95       -oo 
28-38       -oo 

'55     -'20 

•32       -oo 
•31        -oo 

19-80       -oo 
17-52    --ic 
14-81       -oc 

6 
6 

2 

5 
4 

5 

5 
3 
5 

6 
3 

2 

5 
4 

6 
3 

6 

5 
3 

2 

5 

6 
5 

37 

6 
3 
3 

7 
4 

2 

6 

5 

2 

3 

io'9 

45'5 
784 

92-2 

13-9 
42-9 

95-2 

13-9 
43'7 
94'5 

9-2 

45'* 
73-8 
8t-s 
85-1 

9-8 

45'3 
80-4 

949 

11-4 
46-1 

73-8 
94-2 

8-3 
43-2 
94-2 

7-8 
44-0 
92-3 

43-3 

73-8 

95'5 

7-8 
427 
9''3 

36-3       o-o 
36-0  +i-o 

37-0  +0-5 

377       o-o 
+  o"-oi7 

41-1       o'o 
417    -i'6 
38-3       o-o 

I'2     +I'8 

47   -z'4 

I  'I           O'O 

—  o"'024* 

I3'9          O'O 

I3'3   -0'3 
1  1  -4  +07 
ii'5   +0-3 
1  17       o-o 

—  0"'029 

6-4       0-0 
5-9  +0-6 

67     —0'2 

6-5       o'o 
+o"-ooi 

46-6       o'o 
47-1    -o-i 
46-9  +0-6 
1.7-8       o-o 
+o"-oi5 

27-1       o'o 

26-7  +0-4 

27-1       o-o 
o"'ooo 

33-1       o-o 
32-8   +0-5 
33-6       o'o 
+  o"-oo6 

44-4       o-o 
46-2    -1-3 
45-9   -0-5 

457       o'o 
+  o"-oi5 

33''       o'o 
32-8   +0-5 

33'6          O'O 

+  o"-oo6 

6 
5 

2 

4 

4 
4 
5 

4 
3 
9 

6 
4 

2 

5 

4 

6 
4 
3 
6 

5 
3 

2 

5 

10 

5 
38 

6 
6 

7 

7 

i 

6 

6 

5 
5 

Groombridge  3710 

22h      7m 

35°  '6/ 
Groombridge  371  1 

22h      5m 

1  5°  48' 
Bradley  2926  

22h      7m 

33°  4*' 
22  Cephei    A 

Groombr.  3710 
Radcliffe 

137 
49'3 
79-1 

94'4 

12-7 
46-9 
937 

12-8 

49'9 
72-9 
85-1 

87 
46-3 
73'9 
92-2 

137 

50-8 

77'4 
95'3 

12-9 
48-1 

73'9 
91-9 

9-9 

497 

85-0 

92-3 

ii'8 

47'7 

I7Z-9 
86-2 

7'9 
46-1 

96-4 

97 
47-8 
73-8 
947 

8                   S 

34-98       -oo 

35'<5   -''4 
34-99   +-05 
35-05       -oo 

54-05       -oo 

•31     —'21 

•18       "oo 
+  o8-oo  1  6 

48-35       -oo 

49-44  --05 

50-09     —'02 

50-42       -oo 
46-61        -oo 

•56  +-II 
•57  +-14 

73       'oo 

18-94       '°° 
18-91    +-io 

19-03     +'02 

19-08       -oo 
+o8-ooi7 

777       -oo 
8-51    --18 
8-93   --19 
9-03       -oo 

9-20       -oo 

•31  +-04 
•37  +-I1 

•51        'oo 
17-20       -oo 

•46  +-03 

•70       -oo 
•8  1        -oo 

+  08'0082 

40-92        "oo 
41-30   --io 
41-55       -oo 

9-06       -oo 
8-57   +-03 
8-44  —  "15 
8-05       -oo 

—  O8'OI2O 

I 

2 

5 
5 

5 

2 

6 

5 
4 

2 

3 

6 

4 

2 

5 
4 

2 

3 

4 

6 

3 

2 

4 
6 

2 

9 

5 

6 
3 

2 

4 

6 
6 

6 

3 

6 

'37 
50-3 
79-  1 

94'4 

127 

47-8 
937 

12-8 

437 
72-9 
85-1 

87 
47'4 

73'9 
91-5 

'37 

48-8 

77'4 
95'' 

12-9 

48-8 

73'9 
91-5 

9'9 
49-8 
85-0 
91-1 

n'8 
46-5 
72-9 
86-2 

7-9 
43-8 
96-3 

97 
48-5 

7*!I 

94-6 

//             n 
3O'8       o'o 

29-1    +1-3 

28'5  +'•; 

29'8       o'o 

—  o"'OI2 

14  '9       o-o 

17-3    -i'o 
i8'i        o'o 

38-4       o-o 
33'3   +07 

3OM     —  O'l 

28-3        o-o 
—  o"'i4o 

39-8       o-o 
40-0   +o'i 

40-5     —  O'2 

40-4       o-o 
+  o"-oo7 

43  'o       o'o 
43-8    -0-4 

44-0       o-o 

+  O"'OI2 

47-i       o'o 
43-2   +0-6 
41-8   -0-3 
40-0       o-o 

5  1  'i       o'o 

5  ro  —  0-4 

50'4    —  0'2 
JO'l           O'O 
—  O"'OI2 

16-4       o-o 
18-0   —i  'i 
19-5    -2-3 
17-4       o-o 

+o"-oi3 

2-3       o-o 

2'3          O'O 

o"'ooo 

41-1       o-o 
40-1    +0-4 
39-8   +0-3 
39'8       O'O 
—  o"'oi5 

I 

2 

5 

5 

5 
3 
7 

6 
3 

2 

3 

6 

3 

2 

5 

4 
4 
3 
5 

6 
4 

\ 
6 

2 

9 

10 

6 
3 

2 

4 

6 
3 

5 

7 
3 

6 

Bonn  

Harvard 

Greenwich  

Groombr.  370  1 
Radcliffe  

Greenwich  

Groombr.  37  1  1 
Radcliffe  .. 

Greenwich  .... 

Groombr.3702 
Radcliffe  

Greenwich  — 

Groombr.  3712 
Radcliffe  

Helsingfors  ... 
Greenwich  .... 

Groombr.  37  1  3 
Radcliffe  

Greenwich.... 

Groombr.  3  70  3 
Radcliffe  ... 

22h      7m 

3'°    7' 
Groombridge  3714 

22h      8m 

35°  2°' 
Groombridge  3715 

22h      8m 

3'°  27' 
Piazzi  XXII.  36... 

22h      9™ 

50°  49' 

Groombridge  3717 

22h      9™ 

45°    6' 
24  Cephei 

Harvard  i 

Helsingfors  .  .  . 
Greenwich  — 

Groombr.  37  1  4 
Radcliffe  ... 

Bonn  

Greenwich  .... 

j  room  br.  3704 
Radcliffe. 

Harvard  .  .  . 

Helsingfors  .  .  . 
Greenwich  — 

Radcliffe 

Greenwich  

Groombr.37  1  5 
Radcliffe  .... 

Helsingfors  ... 
Greenwich  .... 

Groombr.  37  16 
Radcliffe  

Harvard  . 

Greenwich.... 

3roombr.37o6 
Radcliffe 

Lund  

Greenwich  — 
Groombr.37  1  7 

Greenwich  — 

Groombr.  3707 
Radcliffe  

22h      2m 

7°  39' 
Groombridge  3708 

22h      7m 

38°    6' 
Groombridge  3709 

22h      2nl 

7°  39' 

Greenwich  .... 

Groombr.37i8 
Radcliffe 

Greenwich.  ... 

Groombr-37o8 
Radcliffe  
Harvard  

22h      7m 
18°    12' 

Groombridge  3719 

22h      8m 

20°  24' 

Greenwich.... 

Groombr.3719 
Radcliffe  

Greenwich... 

Groombr.37O9 
Radcliffe  
Greenwich  ... 

Christiania.  ... 
Greenwich  — 

GHOOMBKIUGK  CATALOGUK— DKDUCEP  PROPER  MOTIONS. 


[189] 


Star's  Name, 
:ind  Approximate 
R.  A.  and  N.  P.  D. 
1890*0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
»nd  Approximate 
R.  A.  and  N.  P.  D. 
1890  -a 

Authority. 

R.  A. 

N.  IV 

I). 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

E'-ocli 
of 
Ola. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C'—  O. 

No.  of  Observations. 

Cpoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
X.  P.  D.  1890-0. 

*o—  :> 

«|*n|'!>*"H 

Vo.  of  Observations. 

Adopted 

i'.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

Adnpt-'d 
1'.  M. 

Groombridge  3720 

22h     9m 

35°  13' 
Groombridge  3721 

22h     ^m 

Groombridge  3722 

22h      9m 

38'    9' 
Bradley  2q34... 

Groombr.  3  7  20 
Hadclitte 

•37 
48*4 

77*4 
93'5 

13*8 

48-8 
77-8 
93-6 

ii  5 

48*2 
80*3 

8-9 
50-9 

93-8 

12-8 

76-5 
95-2 

10-9 
46-4 
75-2 
86-1 

ii*8 
49  i 
73-8 
93-9 

50*2 
94-1 

7-0 
46*1 
737 
94'5 

10-8 
45'« 

92*8 

s             s 
13-14       -oo 
•oo  +-09 
•06       -oo 
•05       -oo 
—o'-ooi  i 

18-88       -oo 

19-14    --12 

19*03  +-09 

19-17       -oo 
+  o'-oo36 

2963       -oo 
•98   --34 
•81    --16 
•65       -oo 

+  O''0002 

6-28       -oo 

5'94  +''4 
5-86       -oo 

22-32       "oo 
•64  —  -02 
76   +-05 
•95       -oo 

6-78       -oo 
6-97   —-OI 

7-05  +-05 

7-16       -oo 
+o'-oo5i 

1  1  '96       -oo 

I2'22     —-24 
I  2  'OS     —'08 
I2-OI           "OO 

+  o'*ooo6 
1771       *oo 

•78  --03 
•87  --09 
79       -oo 

+  O''OOIO 

54-80       -oo 

56-59  +-26 
57-99  +-31 

59*39       -oo 
+0-0525 

27-99       -oo 
28*07   —  *°4 
27*94  +-13 
28  09       *oo 

+  O'-OOI  2 

4 

2 

3 
5 

5 
z 

4 
4 

4 
4 
4 
3 

6 
3 

4 

2 

6 

6 
3 

2 

3 

4 
4 

2 

3 
3 

2 

5 
5 

6 

5 

2 
21 

6 
3 

2 

3 

"3  7 
48-5 

77> 
93-4 

,3-8 
48-5 
77-8 
93-3 

11-5 
46*8 
80-3 
93*8 

8-9 

43'' 

12-8 

447 
76-5 
952 

10-9 

45'' 

75-2 
86-1 

11*8 

44-7 
73-8 

93'9 

13-8 
45*8 

75'4 
94*1 

II'O 

46-2 

737 

10-8 
45'5 
73'3 
92-8 

50  9      oo 
52-2   -0-9 
;o-6  +i-i 
51*9      0*0 
+o"-oi3 

27-6          O'O 

27-9  —  o-9 
26-9   —0*3 
26*3       0*0 
-o"-oi6 

10*9       0*0 
n  -3   —o-i 
107   +07 
1  1  '5       o-o 
+  o"*oo7 

46*3       o-o 
49*0  -1-5 

49-5^    o-o 

49-0       o'o 

477  +0-4 
46-7   +0-6 
46-8       o-o 

28-1       o-o 
28-4  +0-4 
31-8   -2-4 
29-6       o'o 

56-1       o-o 

57-6     -1-2 
56-4    +0'3 

56-9       0-0 
+  o"-oio 

44-5       o-o 
45-6   —0-6 
45-3  +0-1 

45  7  w    o-o 

2O"9          O'O 
19-1     +O'2 

18-5   -0-5 
17-1       o-o 

31-8       o-o 
31-8   -0-5 

30*7       o-o 

4 
3 
3 
5 

4 
3 
4 

4 

4 
4 

4 
3 

3 

4 

4 
3 
5 

6 

3 

2 

3 

4 
3 

2 

3 

3 
3 

5 
5 

30 

4 

2 
21 

6 
3 

2 

3 

Groombridge  3730 

22h   I  lm 

31'  iS' 
Piazzi  XX  II.  6  1... 

22h  I2m 

33'  '9' 
Groombridge  3732 

22h    I2m 

3«*  3*' 
Piazzi  XXII.  64.. 

221'    IIm 

1  8°    4' 

* 
Groombridge  3  7  34 

22h  ,jm 

40°  43' 
Groombridge  3735 

22h   urn 

'4°    5' 
Groombridge  3736 

22h    I4m 

48°  H 
Groombridge  3737 

22h    I3m 

35°  16' 

Groombriilge  3738 
22h  14"- 

37°  53' 
Groombridge  3739 

22h    I3m 

24°  25' 

Groombr.  37  30 
Ralcliffe  

12-8 

48-4 

73'9 
94*0 

I2'8 

46-5 
I" 

12-8 
44'5 
73'9 
94-4 

12-7 
45'5 
94'4 

1  1  -8 

44'5 
80-2 
90-2 

10-4 

477 
76-1 

827 

n*8 

49*2 

74-8 
90-5 

13-8 

45-3 
71-8 
93-1 

10-9 

447 
74-8 
9»-n 

447 
72-9 

947 

8 
I6-57 
•63 

•38 

—  o'*o 

27*83 
28  07 
28*07 
28-27 
+o"c 

44-58 

•82 
•81 

7» 

+  o'*c 

40*32 

•53 
•62 

29*01 

•12 
•17 
'IS 

+o'-c 

20-97 

2  I  *6o 

21-90 
21-87 
+o"-< 

5'54 
•63 
'57 
•50 

—  0«'C 

58-35 

•26 

•36 

•27 

—  o'-c 
22-88 

23-04 

22-92 

22-95 

+  o'-c 
58-00 

•21 

•10 

•25 

+  o'-< 

S 

-•08 
•oo 
024 

—  •05 

2 

3 

2 

8 

5 
5 

2 

6 
3 

2 

3 

4 
6 

4 
4 

2 

3 

9 
3 
'3 

2 

7 

2 

4 

2 

2 
2 

5 

6 
5 

6 

7 
3 
3 
6 

I2'8 

46-7 

73'9 
937 

12*8 

44-  1 

737 
90-8 

I2'8 

47-8 

73'9 
94'4 

127 
47-4 
94'3 

1  1  -8 

48-3 
80-2 
90-2 

10-9 
46*4 
76-3 
827 

n-8 

49'3 
74-8 
91*3 

13-8 
50-4 
71-8 
93-0 

10-9 
42-6 
74-8 
907 

9'9 
44'4 
72-9 
91-9 

<«             // 

51-9       o-o 
52-1    +0-8 
;3'6       o'o 
54-  1       o-o 

42'6          O'O 

417  +1-1 
43-8   -07 
43-2       o-o 
+  o"-oo8 

22-3       o-o 
25-0  —0-5 
26-4  —  o-i 
27*3       o-o 
+  o"*o62 

557      °'o 
55-0      o-o 
53-8  >(    o-o 

9-3      o-o 

lO'O    +O-I 
I  I  '2     —  O-< 

1  1  'o      o'o 

+  o"'O22 

4-8       o-o 

7'I     -2-4 
4'5     +0-2 

4-7  _    o-o 
—  o'-ooi 

28-7          O'O 

277   +0-8 
28-5   —  o-i 
28*3       o'o 
—  o"-oo5 

8'i       o-o 
8'i   +0-3 

87       o'o 
+o"-oo8 

41-5       o-o 
41-2   +0-4 
41*2   +0*5 
417       o-o 

+  0"'002 

i8'o       0-0 

17-5     -0*2 

16*4  +0-4 
i6'6       o-o 
—  o"-oi7 

2 

3 

2 

8 

5 
3 

2 

6 

i 

4 

2 

3 

4 

3 
8 

4 
4 

2 

3 

1  1 

3 
13 

4 

2 

4 

2 

3 

2 

3 

2 

5 

6 

5 

6 

7 
5 
3 

12 

Harvard  

Helsingfors... 
Greenwich.... 

Groombr.373i 
Radcliffe  . 

Greenwich  .... 

Grootnbr-3721 
Radcliffe 

Harvard  

Helsingfors  .  .  . 
Greenwich.... 

Groombr.3732 
Radcliffe  

4--IO 
•oo 
056 

•oo 
-•18 

-''3 

•oo 
1017 

•oo 

•oo 
>°37 

•oo 

-•05 
-•04 

*oo 
>oi8 

•oo 
-•18 

—  •12 

>I28 

•oo 
—  •I  I 

-•06 

•oo 
)oo5 

•oo 
+  •06 
-•07 

*00 
)OIO 

•oo 
-•'3 

+  •02 

*oo 
1009 

•oo 

+•09 

*oo 
5029 

Greenwich  

Groombr.  37  2  2 
Radcliffe  ... 

Helsingfors  .  .  . 
Greenwich.... 

Groombr-3733 
Kadcliffe 

Greenwich  .... 

Groombr.  37  2  3 
Radcliffe.... 

22h      8m 

18°  25' 
Groombridge  3724 

22h      9m 

3I-I+- 

Groombridge  3725 

22h    I0m 

47°  35' 
Groombridge  3726 

221'    I0m 

38°     i' 

Groombridge  3727 
22h  I0m 

35'    S' 
23  Cephei  t 

Greenwich.... 

Groombr.  3  7  24 
Radcliffe  
Helsingfors... 
Greenwich  — 

Groornbr.3725 
Radcliffe  

Greenwich  .... 

Groombr.3734 
Radcliffe.... 

Greenwich  .... 

Groombr.3735 
Radcliffe  .. 

Bonn  

Kasan  .  .  . 

Greenwich  .  .  . 

Groombr.3726 
Radcliffe  

Greenwich  

Groornbr-3736 
Radcliffe 

Harvard  

Bonn 

Greenwich.... 

Groombr.3727 
Radcliffe  

Greenwich.... 

Groombr-3737 
Radcliffe 

Harvard  

Greenwich.... 

Groombr.3728 
Radcliffe 

Greenwich.... 

Groombr.3738 
Radcliffe  
Harvard  

22h    I0m 

33°  3°' 
Piazzi  XXII.  55... 

22h    IIm 

45°  27' 

Hd.-iingfors  ... 
Greenwich.... 

(iro  imbr.3729 
Rsulcliffe  

Greenwich  

Grooiubr.3739 
Radcliffe  
ChrUtiania  

Greenwich  — 

• 

Bonn  

Greenwich  
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Star's  Name, 
and  Approximate 
K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

1!.  A. 

N.  P. 

D. 

Star's  Name, 
mid  Approximate 
K.  A.  ami  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

<!• 
««p 

£-£& 
IP 
"1 

Hesiduals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

0 

•s-4 

•3-S<£ 
I  fa; 

&**< 

fe 

Resid  uals 
C—  0. 

a'  '• 

C   ., 

a-  , 

§> 

o 
c  t 

'S 

Epoch 

of 
Obs. 
1800. 

+ 

^.<j 
J«  p- 

ill 

A-i 
«J 

Residuals 
C—  O. 

No.  of  Ob>ervations. 

Epoch 
of 
Obs. 
1800. 

+ 

S-I 

_«  «j« 

f|"d 

$3*! 
£ 

Residuals 
C-0. 

N^.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M 

Adopted 
P.  M. 

Adop 
P.  J 

ted 
t. 

Groombridge  3740 
22h  14™ 

37°  5*' 

25  Cephei  

22h   I4m 

27°  44-' 

Groombridge  3742 
22h  15™ 
43°    4' 

Groombridge  3743 

22h  I5m 

40°  41' 
Groombridge  3744 

22h   l6m 

40°  34' 
Groombridge  3745 

22h   l6m 

4°°  34' 
Piazzi  XXII.  80.. 

22h    l6m 

33'  38' 
2  LacertcB  

Groombr.3740 
Radcliffe  

10-9 

44-8 
74-8 
90-6 

8-8 

44'9 

76-9 

83-4 

107 

44'3 
80-2 

9''5 

11-9 

48-4 
77-2 
937 

n-8 
49'5 
777 
947 

11-9 
48-4 
78-3 
947 

8-8 

43'9 
7o-3 
95'3 

7'5 
49-2 

73'9 
84-1 

14-8 
48-8 
74-8 
94-1 

13* 
51-1 

75-8 
94-8 

S                   8 

4974     o'oo 
50-07  —  0-18 
47-78  +  2-26 

JO'12       O'OO 

-j-os'oo49 

36-91        -oo 
37-04  +-15 
37-24  +-19 
37-48       -oo 
+  os-oo76 

28-81        -oo 

28-97     —  "O2 

29-19   —  -10 
29-14       "oo 
+  o8-oo4i 

42-27        -oo 
42-10  —  -oi 
41-95       -oo 
41-86       -oo 
—  o8ioo5i 

18-14  +'4° 
•50   —  -16 
•23   --03 
•ii       -oo 

—  os'oo53* 

19-29       -oo 
19-02  +-07 
19-11    —-19 
18-84       '0° 
—  o"-oo55 

3-81       -oo 
3-93   --02 
4-04  --05 
4-07       -oo 
+  os-oo3o 

28-85       '°° 
•85   —  -oi 
•98   --14 

•84       -oo 

—  08-OOOI 

22-62       -oo 

•71  --II 

"64   —-06 

•57       -oo 
—  os-ooo7 

29-96       "oo 
•91       -oo 

•93  --06 

•84       -oo 
—  o"-ooi5 

2 

3 

2 

4 

6 

5 

2 

3 

5 
3 
3 
4 

i 
3 

2 

3 

i 
3 
3 
3 

i 

3 

2 

3 

4 
5 

2 

3 

10 

2 

3. 
3 

2 

4 
3 

3 
3 

.   4i 

10-9 

43'7 
74-8 
89-1 

8-8 
45-2 

76-9 
83-* 

10-7 
43-8 
80-2 
91-7 

11-9 

47-8 
77-2 
937 

1  1-8 
46-8 

777 
947 

T9 
46-3 

78-3 
947 

8-8 
47-2 
70-3 
95-2 

7'4 
48-0 

73'9 
84-1 

14-8 
46-8 
74-8 
94-1 

'3'8 
51-1 
75-8 
94-1 

40-9  -i'-'4 

38-7    +1-1 
57-1-17-1 
40-1       o-o 
—  o"-oo7* 

50-0       o  o 
50-6   —  ro 

47'5   +'7 
49-2       o'o 

—  o"-oi  i 

45'5       o-o 
48-0   —1-8 
47-0   -0-3 
46-9       o-o 
+o"'oi7 

13-9       o-o 

12'6    +0-2 

13"'    —  1'3 
1  1-3       o-o 

—  O"'O32 

18-7        o-o 
i8'i       o-o 
18-5    —0-9 
17-3       o-o 
—  o"-oi7 

53-4       o-o 

54'1    -°'3 
55-3   -i-i 
54-4       o-o 

+  0"'012 

77       o-o 
6-7   +0-1 
7-1    -0-9 
5-6       o-o 

—  o'''O24 

0-6       o-o 
2-3   -0-7 
3-2   —  ro 
2-5       o-o 

+  0"'025 

16-4       o-o 
i8'o   —  0-6 
18-4  —  o'i 
18-9       o-o 
+  o  '-032 

23-8       o-o 

25-4    +0-2 

27-4  -0-7 

27-5       o'o 
+  o"'O46 

2 

3 

2 

4 

6 
4 

: 

5 
3 
3 
3 

i 
3 

2 

3 
i 

2 

3 
3 

i 

2 
2 

3 

5 

J 

2 

5 

7 
5 

2 

3 

3 
3 
4 
3 

! 

3 

T 

Groombridge  3750 
22h  I7m 

48°  28' 
GroombrMge  3751 

22h   I7m 

46°  48' 
Groombridge  3752 

22h   l6m 

34°  34' 
Groombridge  3753 

22h  l8m 

48°  29' 
Groombridge  3754 

22h    l6m 

15°  24' 
Groombridge  3755 

22h   I8m 

35°  19' 
Piazzi  XXII.  96  .. 

22h   I7m 

'4°    3' 
Piazzi  XXII.  92  ... 

22h   l8m 

34°  35' 
Groombridge  3758 

22h   l8m 

33°  '6' 
Groombridge  3759 

22h   I9m 

39°  2I/ 

Groombr-375o 
Radcliffe 

11-8 
48-9 

74'* 
88-5 

10-9 
50-2 
73-2 
91-8 

12-7 
44-6 
72-7 
95'4 

11-9 
46-5 

777 
89-3 

13-9 
50-4 
93'° 

,3-9 
46-3 
81-4 
93'i 

12-9 

49'4 
76-9 

84-0 

12-7 
44-2 
70-8 
94'3 

9  "9 

47-2 

73-8 
93-6 

107 

447 
73-8 
95-2 

s              s 
8-22          '00 

'47    -'10 

•53  --06 

•52       -oo 
+  o"-oo40 

19-84       -oo 
•69   +-06 

77   --07 
•67       -oo 

—  0S-O02I 

47-43       -oo 

•69  --15 
•53  +-1I 

•72       -oo 
+  os-oo36 

43-05       -oo 
42-91    +-07 
42-88   +'04 
42-89       -oo 

—  08'002I 

55-55       -oo 

56-22  --13 

56-73       -oo 
+  o"-oi49 

51-48       -oo 
•48   —  -oi 

•43  +-03 

•46       -oo 

—  os'ooo3 

0-05       -oo 

'57   -'27 
•6  1    —-09 
•57       -oo 
+o"-oo74 

59-04       -oo 
•25    —-16 

'37   -'23 
•  1  9       -oo 
+  os-ooi9 

56-65       -oo 

•65     +-02 

•36   +'33 

•70       -oo 
+  o8-ooo6 

14-65       "oo 
-70   —  -02 
•71       -oo 
•72       -oo 
+o"-ooo9 

6 

7 

2 

3 

4 
6 

2 

3 

4 
3 

2 

3 

2 

3 
3 
4 

3 
5J 

3 
5 

6 

6 

3 

6 

6 
4 

.  2 

7 
6 

A 

2 

5 

6 
3 

2 

5 

i  1-8 
46'3 

74'z 
88-5 

10-9 
457 
73'z 
91-8 

127 
44-6 
727 
95'4 

11-9 

47'5 
777 
89-3 

13-9 

5°'5 
94-0 

ip 
46-3 
8,-4 
927 

12-9 

46'3 
76-9 
84-2 

12-7 

44'5 
70-8 
94-0 

9-9 

457 
73-8 

93'3 

107 

457 
73-8 
94-8 

:33:9       °"° 
347   -°'4 
35-4  -08 
34-8       o-o 

-+  0"'OI2 

30-4       o-o 

308     +0-7 
30-9     +I'5 

33-1       o-o 
+  o"-o34 

57       o-o 
6-2   —0-4 

5-5  +0-4 

5-9       o-o 

+  0"'002 

48^6       o-o 

48-2  +0-5 

48-0   +0-8 
48-9       o-o 
+o"-oo4 

0-3       o-o 
0-9   -07 

O'l           O'O 
—  O"'OO2 

23-1       o-o 
23-9   —o'6 

22-3     +1-2 

23-6       o'o 
+o"-oo6 

52-6       o-o 
55-0   -2-4 
52-2   +0-4 
52-6       oo 
o"-ooo 

35-9       o-o 
35'3   +0-3 
33'8  +i'6 
35-2       o-o 

—  o"'OO9 

177       o-o 
18-5   —0-6 
18-6   —0-5 
1  8-2       o-o 

+  o"'oo6 

39-4       o-o 

38-4  +I-I 

380  +1-6 

397,     °'° 
+  o"'oo4 

6 

4 

2 

3 

4 
4 

2 

3 

4 
4 

2 

3 

2 

4 
3 
4 

3 
3 
5 

3 
4 

6 

6 
4 
13 

8 

6 
4 

2 

7 

6 

4 

2 

6 

6 
3 

2 

5 

Harvard  

Greenwich  — 

Groombr.374i 
R-idcliffe  

Greenwich  — 

Groombr.375i 
Radcliffe  

Helsingf  ors  .  .  . 
Greenwich  .... 

Groombr.3742 
Radcliffe  

Greenwich  

Groombr.3752 
Radcliffe 

Bonn  

Hclsingfors  ... 
Greenwich  

Groomljr.3753 
Radcliffe 

Greenwich  .... 

Groombr.3743 
Radcliffe  

Bonn  

Greenwich  

Groombr.3744 
Radcliffe  

Greenwich  

Groombr-3754 
Radcliffe  
Greenwich  .... 

Groombr.3755 
RadclifFe  

Greenwich  ... 

Groombr.3745 
Radcliffe  

Harvard  . 

Bonn  

Greenwich.... 

Groom  br.  37  5  6 
Radcliffe  

Greenwich  .  .  ,  . 

Groombr.3746 
Radcliffe  

Kasan  

Helsingf  ors... 
Greenwich..... 

Groombr.3747 
Radcliffe 

Greenwich.... 

Groombr.  3757 
Radcliffe  

22h   l6m 

44°     '' 
Groombridge  3748 

22h  l6m 

36°  44' 
Groombridge  3749 

22h  l6m 

35°  '5' 

Helsingfors  .  .  . 
Greenwich.... 

Groombr-3758 
Radcliffe  

Greenwich  ... 

Groombr.374& 
Radcliffe 

Harvard  

Helsingfors... 
Greenwich.... 

Groombr.  3  7  59 
Radcliffe. 

Greenwich  .... 

Groombr.3749 
Radcliffe 

Harvard 

Harvard  

Greenwich.... 

Greenwich.... 
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Star's  Name, 

LA.  and  N.  I'.'  l>. 

1890-0. 

K.  A. 

N.  P.  D. 

Star's  Name, 
and  Approximate 
11.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

K.  A. 

N.  r.  D. 

Authority. 

E|*ch 
of 

01.  s. 

1800. 

Seconds  of 
Adopt.it  |;  A. 
1890-0. 

So 
to 

No.  of  Observations. 

Epoch 
of 
01>s. 
1800. 

o  ^  X, 

'f.    «>  CO 

Jt- 
If 

'    _ 

No.  of  Observation**. 

Epoch 
of 

(U.S. 

1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

c—  o. 

No.  of  Observations. 

Epoch 
of 

01.8. 
I800. 

Seconds  of 
Adopted 
N.  P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Ohwrrations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

P.  M. 

Groombridge  3760 

22I.   jgm 

23"  50' 

3  Lacerta'  /? 
22''  19"' 
38'  19' 

Groombridge  3762 

22h    I7m 

'4°  3*' 
Groombridge  3763 

22h   ig™ 

35°  2°' 

Groomhr.376o 
Radcliffe  

9*7 

49-6 

75'* 
93-2 

6-8 
46-1 
94-1 

13-8 
45'3 

77'9 
92-0 

'3'9 

48-8 

81-8 
94-1 

.7-8 
44-8 
76-2 
947 

11-9 

47'3 
76-2 

897 

13-8 

45'4 
78-8 

917 

107 
44-6 
73-8 

93'9 

13-9 
46-8 
77-6 
95-0 

15-8 

497 
76-6 

S                   8 

28-17       'oo 

•57  -•" 
•78  --13 

•78       -oo 
14-21       -oo 

•I  6     —'02 

•06       -oo 
—  o"-ooi7 

3474       -0° 
3470  +-25 
34-89  +-30 
35-28       -oo 

3090       -oo 

3I-27     --20 

31-28   —  -o; 
31-28       -oo 

3-57       -oo 
•44  •  +  -07 
•41    +-04 
•41        -oo 
—  o'-ooig 

22-69       '°° 

•67     —'02 

•59   +'oz 
•59       -oo 

18-33       -oo 
1  8'o  i    +'24 
17-28   +-87 
18-13       '00 

—  0"'O026 

38-90       -oo 

39-08     —'02 

39'35   -''4 
39-30      -oo 

42-51       -oo 
•81    —-20 
•76  —-06 
•76       -oo 

58-28       -oo 

•24  +-04 

•28       -oo 
•28       -oo 
o'-oooo 

7 
5 
3 

6 
6 

'9 

2 

8 
6 

3 

2 

3 
4 

\ 

2 

'3 

4 

4 

2 

3 

5 
3 

i 

6 

4 

2 

4 

3 
4 

2 

4 
6 

2 

3 

97 
49'5 
75'* 
92-2 

io'6 

47'4 
94-2 

13-8 
45-0 

77'9 
92-0 

,3-9 
46-7 
81-8 

93'9 

7-8 
46-2 
76-2 
94'5 

11-9 

47-8 
76-2 
89-7 

,3-8 
44-8 
78-8 
917 

107 

93'5 

13-9 

5''4 
77-6 

94'9 

15-8 
45-8 
76-6 
93'i 

58-4       o"o 

57-5  +0-4 
56-5  +1-1 

57-4       o-o 

—  O"'012 

3-5       o-o 
io-o  +0-6 
19-8       o-o 

26-1       o-o 
26-1    —0-3 
25-9   -07 
25-1       o'o 
—  °"'o  1  3 

6l'2         O'O 

6o"6  -f-o'i 
58-8  +1-5 
60-2       o-o 

—  O"'OI2 

51-0       o-o 
52-4   -i-o 

54-0     -2-2 

52-1       o-o 
24-8       o-o 

25-1  -4-0-5 

25-1    +1-3 

26-7       o-o 
+o"-025 

46-8       o-o 

47-6  -0-5 

47-1    +0-4 
47-6       o-o 
+  o"-oio 

13-1       o-o 
12-5   +0-1 
ii  -6   4-0-4 
1  1  -6       o-o 
—  o"-oi9 

0-5       o-o 
2-5   -1-9 

0-2     -f-0'5 

o'8       o-o 
+o"-oo4 

25-9       o-o 
25-8       o-o 
25-1    +0-6 
25-6       o-o 

3 

10 

3' 
6 

20 

5 
5 
8 
6 

i 

4 
3 
4 

6 

5 

2 
13 

4 
3 

2 

3 

4 
3 
5 
7 

6 
3 

2 

4 

2 
2 
2 
4 

1 

2 

3 

Groombridge  3770 
12'  58' 

Groombridge  3771 

22h  21™ 

36°  44' 

Groombridge  3772 

22h  2Im 

36°  36' 
Groombridge  3773 

22h  2lm 

36°  46' 
Groombridge  3774 

22h  2Im 

36°  44 
Groombridge  3775 

22h  22m 

36°  27' 
Groombridge  3776 

22h  20m 

14*25' 
Piazzi  XXII.  115. 

22h  22"' 
27°    13' 

Groombridge  3778 

22h  20m 

•5*33' 

Groombridge  3779 
22h  23™ 
39'    4 

Grooiiibr-3770 
Radcliffe  
Kasan  .... 

12-7 

50-3 
77-9 
92-8 

14-8 

46-8 

77-8 
92-2 

.4-8 
44-0 
77-8 
94-1 

14-9 
507 
8r8 
91-5 

14-9 

47'i 
82-3 

94'3 

46-8 

777 
90-4 

13-7 
51-1 
78-0 
92-4 

97 

}C 

76-1 

14-4 
487 
93'9 

10-9 

45-4 
73-8 
92*6 

8                   S 
5-92     -f'21 
6-89     -'23 

7-28       -oo 

29-28       -oo 
•61    —-23 
•51    —  -02 

•54       -oo 

37-32       -oo 

37-30  --15 
36-97  --04 

36-83       -oo 
—  o"-oo62 

41-49       -oo 
•50   --io 

•43  --II 

-30       -oo 

—  O"'OO25 

59-40       -oo 

•67  --29 

•52   —  -16 
•36       -oo 

9-95       -oo 
10-03   —-07 
10-14  —-17 
9-98      -oo 

22'6l           -OO 
23-08     +-I2 

23-47  +-16 
23-84      -oo 

5-51        -oo 

5-84     --I2 

6'oi    —-II 
5-89       -oo 

53-12       -oo 

53-90    --I2 

54-66       -oo 

18-98       -oo 
19-03   —-06 

18-93  +-04 

18-97       -oo 

—  O"'OO01 

2 
2 

3 
5 

5 

4 

2 

8 

5 
5 

2 

4 
3 

2 

6 

3 
3 

3i 

4 

2 
2 

3 

3 
3 

5 
5 

7 
3 
3 
4 

6 

3 
5 

5 
5 

2 

5 

12-7 

48-3 

77-9 
91-9 

14-8 

45'4 
77-8 
91-5 

14-8 

45'* 
77-8 
93-8 

'49 

48-1 
8r8 
90-3 

14-9 
48-1 
82-3 
92-4 

14-9 

46-8 

777 
90-4 

'37 

78-0 
92-4 

97 

43'9 
78-2 

74-2 

14-4 
43-8 
94'3 

10-9 
43-8 
73-8 
92-1 

38-0  +i-6 
42-0  -1-7 

41-1     —  O'2 

41-1       o'o 

4-o"-02O* 

35-6       o-o 

35'5     —  O'2 

347   +o-i 
347,     o-0 

—  O'"OI2 

537       o-o 
54-2   -0-3 
53-1   +0-9 
54-2^    o-o 
-)-o"-oo6 

39-6       o'o 
39-8   -0-3 
39-8   -0-4 
39-4       o-o 
—  o"-oo3 

8-2       o-o 
7-6  +0-6 
7-3   +0-9 

8'2          O'O 

o"-ooo 
21-9       0-0 

21-7  +0-3 

21-3   +0-8 

22-1          O-O 

7-6       o-o 
6-2   +1-9 

57  H-z'9 
8-7       o-o 
+  o"-oi4 

52-9       o-o 

52-2  +  I-I 
52-3  +1-4 

53-6       o-o 
+o"-oii 

11-9       o-o 

12-8     -1-2 
II  'I          O'O 

—  o"-oio 

6-6       o'o 

37   +  *'<> 
5-0  +1-0 
5-9       o-o 
—  o"-oo9 

2 
2 

6 

5 
3 

2 

7 

5 
3 

2 

3 

3 
3 
3 

5 

3 
3 
4 

3 

3 

4 

2 

3 

3 
3 
5 

5 

7 
5 
3 
6 

7 
3 

5 

5 
4 

2 

4 

Christiania.... 
Greenwich.... 

Groombr.376i 
Radcliffe  

Greenwich  ... 

i 

Groombr.377i 
Radcliffe  

Harvard  

Greenwich  .... 

Groombr-3762 
Radcliffe 

Greenwich  

Groombr.3772 
Radcliffe. 

Kasan 

Greenwich  

Groombr-3763 
Radcliffe 

Greenwich  ... 

Groombr.3773 
Riidcliffe  

Harvard  

Harvard 

Greenwich  .... 

Groombr.3764 
Radcliffe  .  .. 

Greenwich  — 

Groombr.3774 
Radcliffe 

22h   20m 

4'°    4 
Groombridge  3765 

22h  20m 

44°  46' 
Groombridge  3766 

22b   l8™ 

14*  25' 
Piazzi  XXII.  103. 

22h  20™ 

39'  '8' 
Groombridge  3768 

22h  2Om 

35°  26' 
Piazzi  XXII.  105.. 

22U  20m 
40°      9' 

Bonn 

Greenwich  .... 

Groombr.3765 
Radcliffe  
Bonn  

Greenwich  

Groombr.3775 
Radcliffe  

Harvard  . 

Greenwich  

Groombr.3766 
Radcliffe  
Kasan  

Greenwich.... 

Groorabr-3766 
Radcliffe  

Kasan  

Greenwich.... 

Grootnbr.3767 
Radcliffe  

Greenwich.... 

Groombr-3777 
Radcliffj) 

Harvard  
Greenwich  

Groombr.3768 
Iladcliffe 

Helsingfors  ... 
Greenwich.... 

Groombr-3778 
Radcliffe  

Greenwich  — 

Groombr.3769 
Radcliffe  
Bonn  

Greenwich.  ... 

Groombr-3779 
Radcliffe  

Greenwich.... 

Greenwich.... 

• 
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Star's  Name, 
mid  'Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 
+ 

<~< 

!rid 

•HTJ  b 

If 

Residuals 

c—  o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 

C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Ohs. 
1800. 
-»- 

P 
•8,1 

42  -S^ 

~Z  e.  . 

1|« 
<8*^ 
£ 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adop 
P.  1 

ted 
\. 

Groombridge  3780 
22h  23™ 

38°  59' 
Groombridge  3781 

22U   22m 

20°  39' 

Groombridge  3782 
22h  23'" 
39°  '5' 

26  Cp'»hei  

Groombr.378o 
Radcliffe  

10-9 

48-8 
74-8 
94'4 

13-8 

49'4 
72-8 

95'4 

10-9 
48-8 
73-8 
94'4 

87 
46-8 

777 
98-5 

i3'9 
50-2 

947 

15-8 

5i-4 
76-6 

94'4 

1  0-9 

45'i 
74-8 
92-8 

7'3 
48-5 
83-8 
92-5 

13-9 

49  '4 
947 

10-7 
46-9 
76-8 
95-8 

s             s 
29-49       -oo 

•57  --04 
•50  +-07 

•60       -oo 
+  os-ooi3 

52-48       -oo 

•32     +'02 
•22     +  'O2 

•14       -oo 
—  o8-oo43 

59-79       -oo 
•82    --03 
•89   —  -10 
•79       -oo 

OS'OOOO 

32-88       -oo 

32-90  --03 
33-10  --23 

32-87       -oo 

—  08-OOOI 

41-86       -oo 
42x31    —"05 
42-09       -oo 

-(•  O8'OO29 

30-50       -oo 
•47       -oo 

•53  --07 

•45       -oo 
—  os'ooo6 

38-01        "oo 
•04  +  -oi 
•08   +-oi 
•io       -oo 
+  os-oou 

56-84       -oo 

•79  +'02 
•82  —-03 

•78       -oo 
—  os-ooo7 

20-99       '°° 

2POI     +'05 

21-17       '°° 

+  O8'OO23 

3  -8  1       -oo 

•97  --13 
•98  --II 

•89       -oo 
+  os'ooo9 

5 
3 

2 

3 
3 

2 
2 

5 

4 
3 

2 

3 

6 
3 

2 
2 

3 

2 

7 

3 
3 

2 

3 

4 
3 
3 
3 

8 
5 
4 

; 

3 
3 

7 

10 

4 

2 

4 

10-9 

46-0 
74-8 
94'4 

•  3-8 

5°'3 
72-8 

95'3 

10-9 
44-1 
73-8 
94'4 

8-7 
44-2 

777 
98-5 

13-9 

45-8 
94-8 

15-8 
46-8 
76-6 
94'4 

10-9 
44-8 
74-8 
92-8 

7-4 
44-1 
83-8 
93'5 

'3'9 
45'3 
94-8 

10-7 

43'4 
76-8 
96-0 

<>'4       o-o 
6-9       o-o 
44-2-36-8 

7-7       o-o 
+  o"-oi6 

55-2       o'o 
54-6   +0-5 
55-0       o-o 
54-9       o-o 

—  o"-oo4 

19-3       o-o 
19-1    +o'6 

2O-O    +O'2 

20-5       o-o 
+  o"-oi4 

43-1       o-o 
42-5   +07 
43-1   +0-3 
43-6       o-o 
+o"-oo6 

35-1       o-o 

35'5   -°'9 
33-8       o-o 
—  o"-oi6 

6-8       o-o 
8-3   -1-6 

7-1    -0-5 
6-5       o-o 
—  o"'oo4 

17-3       o-o 
16-9  +0-4 
16-9   +0-3 
17-1       o-o 

—  0"'OO2 

20-4       o-o 
21-4  —0-4 

22'2     —0-4 
22-0          0-0 

+  o"-oi9 

52-1       o-o 

557   -*7 
54-3       o-o 

+  0"'027 

1-3       o-o 

2'2     —0'7 
2'0     —O'4 

1-7       o-o 
+o"'oo5 

5 
5 

2 

3 
3 

2 

2 

5 

4 
4 

3 

6 

4 

2 
2 

3 
4 

7 

3 

2 
2 

3 

4 
3 
3 
3 

6 

4 
5 
3 

3 

4 

7 

10 

3 

2 

3 

Groombridge  3790 
2*h  24'" 
29°    6' 

27  Cephei  S 

Groombr-379o 
Ra'lcliffe 

12-9 

45'4 
76-7 
96-0 

6-9 

45'2 
78-9 

7-8 
46-4 
81-9 
94-2 

10-8 

49'3 
74-8 
95-8 

14-9 
51-2 

78-5 
89-4 
95'3 

'37 

51*4 

77-2 

96-1 

12-7 
5  ''4 
837 
95-6 

15-9 

49'3 
82-9 
96-2 

15-8 
48-5 
84-9 
92-1 

6-8 

45'4 
94-0 

8                   S 

50-13       -oo 
49-80  +-io 

49-34  +-32 

49-51       -oo 
—  o"-oo75 

5-02       -oo 

•08    +-02 

•  1  7       -oo 

+  O8'002I 

44-59       -oo 

'39     +-I2 
•50     —-06 

-41       -oo 

—  O"'OO2I 

29-41       -oo 
•31    +-08 
-36       -oo 

•34     '°° 

—  o8-ooo9 

4-44       -oo 

3'53   +'09 
2-82   +-17 
2-73   +-03 
2-63       -oo 

—  O8'O225 

0-31       -oo 
74  -'28 

77   -'19 
•67       "oo 
+  os-oo44 

5  1  -69       -oo 
•64  +-08 
•67   +-08 
•77       -oo 

+  08'OOIO 

22-43       -oo 
•75   --16 
•91    --13 
•85       -oo 
+os-oo53 

35-71       -oo 

77   --°3 
•67   +-ii 
•78        -oo 
+os-ooo9 

44-35       -oo 

44^3   +  'oi 
45-68       -oo 
+o»-oi53 

5 

3 

2 

4 

4 
5 

7 

4 
3 

2 

3 
5 

2 

3 
3 

2 

3 
3 
3 
3 

3 

2 

9 
3 

5 
4 
3 
5 

3 

2 
2 

4 

4 
3 
3 
3 

6 
>4i 

12-9 
44-8 
76-7 
95'4 

7'i 
48-7 
79-1 

7-8 

45'4 
81-9 
94-2 

10-8 
47-8 
74-8 
95-8 

14-9 

5i-3 
78-5 
89-4 
95'3 

'37 
49-8 

77'4 
96-1 

12-7 
47-3 
837 
95-6 

15-9 
50-5 
82-9 
96-2 

15-8 
47-8 
84-9 
92-1 

lO'O 

46-, 
94-0 

30-0       o-o 
28-6  +0-3 
27-6       o-o 
26-9       o-o 
-o"-o39 

51-8       o-o 

51-9     +0-2 

52-3       o-o 
+  o"-oo7 

25-0       o-o 
23-3   +1-8 
26-2   —0-9 
25-3       o-o 
+o"-oo4 

53-2       o-o 
51-5   +0-7 
50-4   +i-o 
50-7       o-o 
—  o"-o2g 

39-8       o'o 

36-9  +1-4 

38-0   -0-8 
36-8   -o-i 
36-5       o-o 
—  o"-O4i 

58-2       o-o 
58-8   -0-4 
58-0   +0-5 
58-6       o-o 
+o"-oo5 

34-1       o-o 

37'°  -i'3 
36-2   +i"o 
37-6       o-o 
+  o"-04O 

33-1       o-o 

33'4  -o;i 
33-6   -o-i 

33'5       O'o 
-f-o"'oo5 

59-5       o-o 
60-5   -0-7 
60-7   —0-6 
6o-i       o-o 
+o"-oo8 

59-4       o-o 
59-0       o-o 
58-3       o-o 
—  o"-oi3 

5 
3 

2 

4 

6 

9 

7 

6 
4 

2 

3 

5 
4 

3 
3 

3 

2 

3 
3 
3 

3 

2 

9 
3 

5 
4 
3 
5 

3 
3 

2 

4 

4 
3 

3 

3 

4' 
4 
'5 

Harvard  

Helsingfors... 
Greenwich  .... 

Groombr.  3791 
Kadcliffe 

Greenwich.  ... 

Groombr.378i 
Kadcliffe  

22h  25m 

32°    8' 
6  LacertsB  

Chvistiania.... 
Greenwich  .... 

Groombr.3782 
Eadcliffe  

Greenwich  ... 

Groombr.  3  792 
Radcliffe  

22h  25™ 

47°  2°' 

PiazziXXII.  137.. 

22h  25m 

38°    8' 
Groombridge  3794 

22h  26m 

49°  5°' 
Groombridge  3795 

22h  24'° 

14°  22' 
Groombridge  3796 

22h  23m 

13°    7' 
Groombridste  3797 

22h   26m 

40°    2' 
Groombridge  3798 

22h  Z'6m 

40°  11' 
7  Lacertse  a 

Harvard  

Greenwich  .... 

Groombr.  3  79  3 
Radcliffe 

Greenwich.... 

Groombr-3783 
Radcliffe  

22h  23™ 
25°  25' 

Groombridge  3784 

22h  22m 

15-42' 

Groombridge  3785 
Z2h  24™ 
40°     i' 

Groombridge  3786 

22h  24m 

39°    3' 
c  Lacertse  .... 

Helsingfors  ... 
Greenwich  

Groombr-3784 
Radcliffe  

Greenwich.... 

Groombr.3794 
Railcliflfr  

Bonn  
Lund  

Greenwich  .... 

Groombr.3785 
Radcliffe  

Greenwich  — 

Groombr.  3  79  5 
Radcliffe. 

Bonn  

Greenwich  

Groombr.3786 
Radcliffe  

Greenwich.... 

Groombr.  3796 
Radcliffe. 

Harvard.  
Greenwich.... 

Groombr.3787 
Radcliffe  

Kasan  

Greenwich  

Groombr.  3  797 
Radcliffe 

22h  24™ 
42-51' 

Groombridge  3788 

22h  23m 

15°  43' 

Groombridge  3789 

22h  25m 

36°  19' 

Bonn  

Bonn  
Greenwich  — 

Groombr.3798 
Radcliffe 

Greenwich  .... 

Groombr.3788 
Radcliffe  

Greenwich  
Groombr-3789 

Rnilcliffa 

Greenwich  

Groombr.  3799 
Radcliffe  

Harvard  
Greenwich  

22h  26m 

40°  1  6' 

Greenwich.... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890  -a 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R,  A. 

N.  P. 

1). 

Epoch 
of 
Obs. 
1  800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residnnls 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

£, 
111 

*3 

Kesiduals 
C-O. 

No.  of  Observations. 

Epoch 
Vf 
Oh* 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 

p.k 

Adopted 
P.  M. 

Groombridge  3800 

22h  26"' 

39'  58' 
Groombridge  3801 

22h  27m 

5°'  45' 
Groombridge  3802 

2ZU  26™ 

28"  56' 

Groombridge  3803 
22h  27™ 
49°  56' 

Groombridge  3804 
22h  27™ 
So'  47' 

Groombridge  3805 

22h  26m 

20*    7' 
Groombridge  3806 

22U  26m 

20°  23' 

Groombridge  3807 

21h  27m 

36«  31' 
Groombridge  3808 

22h  28m 

5°"  59' 
28  Cephei  

Groombr.38oo 
Kadcliffe  
Harvard  

15-9 

5>'4 
777 
857 
92-5 

1  1  -8 

47-5 
80-7 

947 

13-8 
47'8 
75-8 
96-1 

14-9 

49'3 
76-4 

797 
927 

1  1  -8 

45'4 
807 
92-6 

'3-* 
46-9 
76-1 

95'9 

13-2 
50-2 
76-1 
96-7 

11-9 

47-0 
76-8 
94-8 

11-5 

5i-4 

80-7 

92  3 

8-8 
50-4 
88-8 

95'9 

H             a 
5  5  '6  1       -oo 
•76  --18 
•62   —-07 
-71    --17 

'54       '00 
—  o"ooo9 

15-91       -oo 
16-20   —'19 
16-18   —  -08 
16-14       -oo 

+  0"0028 

38-65       -oo 

•82  —-07 

•83     +'02 

•91        -oo 

+  O""OO32 

31-63       -oo 

'44    +'OI 

•40  --09 

•31   —  -02 

•23       -oo 
—  o'-oo5i 

34-56      -oo 

•63  --03 

•66   —-oi 
•66       -oo 

+  O'-OO  I  2 
29-38          -QO 

30-33   --49 
30-39   --16 
30-50       -oo 
+  o'-o  1  3  5 

57-99       -oo 
58-11   —'05 
58-10  +-oi 
58-15       -oo 
+  o"ooi9 

56-59       -oo 
5679  --03 
56-99  —-08 
57-01        -oo 
+  o"-oo5o 

30-97       -oo 
•91   +-05 

"97     --02 

•95       -oo 

—  O"-OOO2 

52-61        -oo 
'9°  ~'37 
•34   +'" 
•44       -oo 
—  0^0019 

4 
3 

2 

3 

3 

2 

3 

2 

3 

8 
3 

2 

4 
4 

2 
2 
2 

4 

6 
3 

2 

6 
8 

2 

6 

8 

2 

4 
5 

6 

4 

2 

4 

4 
3 

2 

3 

4 
4 

Si 

'5'9 

50-8 

777 
857 
92-5 

n-8 

48-1 
80-7 
93-8 

•  3-8 

47'2 
75-8 
96-1 

14-9 

49'9 
76-4 

797 
91-8 

1  1  -8 
46-1 
807 
91-4 

13-2 

46-7 
76-1 
957 

13-2 

49'3 
76-1 
96-7 

11-9 

45-3 
76-8 
94-8 

ii'5 

48-2 
80-7 
92-3 

8-8 

44-0 
88-8 
937 

127       o-o 
13-3  -i-o 

12'0    —  O  I 
I2'I     —O'3 

ii  -8       o-o 

—  O"'OI7. 

59-6       o'o 
61-0  —  i  -4 

587  +0-9 

59-6      o-o 
o"-ooo 

27-0       o-o 

27-0  -0-4 
26-7  -0-4 

26-1       o-o 
—  o"-oi  i 

56-4      o-o 
58-2   —0-6 

59-2  -07 
59-5  -0-9 

59-1       o-o 

+  o'-035 

87       o-o 
9-5   -0-4 
8-5   +0-9 
9-5       o-o 
+  o'-oio 

43-2       o-o 
43-4  -0-6 

43'3  -0-9 
42-2       o'o 

—  o"'OI2 

32-8       o-o 

33'4    -0'1 
35'2     -I'4 

34-2       o-o 
-r-o'-oig 

47-1       o-o 
47-5   -0-6 

467     —  0'2 

46-3       o-o 

—  o"-oio 

30-2       o'o 

30-0     —  O'5 

29-0  +0-4 

29-3       o-o 
—  o  -on 

26*6       0-0 
28-5   —0-5 
299   -0-3 
297       o-o 
4o"-o36 

4 
4 

2 

3 

3 

2 

3 

2 
2 

8 

5 

2 

4 
4 

2 
2 
2 

3 

5 
3 

2 

8 

7 
3 

4 
5 

8 
4 
4 
5 

6 

4 

2 

4 

4 
3 

2 

3 

6 
6 

3 
8 

Groombridge  3810 

22h  28m 

49°  44 
Groombridge  381  1 

22h  28m 

40*  12' 
Groombridge  3812 

22h  28m 

44'    o' 
Groombridge  3813 

22h   26™ 

14*  19' 
Groombridge  3814 

22h  26m 

9°  5'' 

Groombridge  3815 
22h  29"" 
49°  47' 

PiazziXXII.  156. 
22h  29™ 
33*  5°" 

Groombridge  3817 
22h  29™ 
49*  5°' 

Groombridge  3818 
22h  29™ 
40°  ii  ' 

Groombridge  3810 

22h  29m 

36°  28' 

Groombr.jSio 
KailclifTe  

14-9 
46-1 
83-5 
84-1 
92-4 

15-8 

5|-3 
76'6 
92-1 

io'9 
45-0 
82-2 
94-2 

13-8 
5''3 
77'9 
94'5 

9-8 

5*'4 
7O'o 
96-8 

14-9 
46-8 
72-3 
84-1 
93'5 

9-9 

447 
70-1 
95-2 

15-0 

5>'3 

78-8 
80-7 
947 

16-0 
48-1 
1767 
95-0 

1  1-9 

47-8 

75'5 
95-8 

8                   S 

44-27       -oo 

43-90  +-27 
44-00  +-04 
43-85  +-19 

44-01       -oo 
—  o'-oo34 

32-93       -oo 

•89    +'02 

•90  —  -oi 

•88       -oo 
—  o""ooo7 

57-39       -oo 
•40  +'oi 
•58  —14 

'44          '0° 

+  o'-ooo6 

57-80       -oo 

74  -'OI 
'47  +'*o 
•64       -oo 

—  O"'OO2O 

6-69       -oo 

7-66    —'II 
7-97    --06 

8-45       -oo 

+  0'-O2O2 

39-41       -oo 

•07     +-25 

•oi    +-23 

•02    +-19 

•18       -co 
—  o'-oo  2  9 

24-04       -oo 
•26  +-08 

'45   +''° 
76       -oo 
+  o"-oo84 

59-42       -oo 
•30  +-05 
•29   —  -02 
•21   +-06 

•24       -oo 
—  o"oo23 

47-94       '0° 

48-21  --25 

48-10    —  -12 

47-99       -oo 
+o"-ooo6 

47-00       -oo 
•13   —-06 
•ii    +-oi 
•15       -oo 
+  o"'ooi8 

5 

3 
4 
3 

7 

4 
4 

2 

3 

6 

4 
3 
3 

5 

2 

6' 

6 

7 

2 

6 
4 

5 
3 

2 

3 
5 

6 
3 
3 

5 

i 

2 

3 

2 

3 

4 
4 

2 

3 

3 

J 

5 

14-9 
46-8 

83-5 
84-1 
91-9 

15-8 

46-8 
76-6 
92-1 

10-9 
44-8 
82-2 
94-2 

13-8 
49-0 

77'9 
94'5 

9-8 

45'3 
70-0 
96-8 

14-9 

47'4 
72-3 
84-1 
93-0 

9'9 
45'1 
70-1 
95-0 

15-0 
51-8 
78-8 
807 
947 

16-0 

49'9 
767 

94'9 

11-9 

45'' 

75'5 
957 

//                    it 

53'3      o'o 
52-9  +0-5 
53-3  +0-2 
537  -0-2 
53-5      o-o 
+o"-oo3 

35-0      o-o 

36'!     —  O-2 

38-4  -1-4 
37-5       o-o 
+o"'033 

6-3      o-o 
6'9  —  o-6 
7-1   —0-8 
6'3      o-o 
o"'ooo 

41-0       o'o 
42-8   -1-4 
40-3   +1-5 
42-0      o'o 

+  0"'OI2 

40-5       o-o 

39-8  -0-3 

39'3   -O'J 
38^0       o'o 

—  O"'O28 

33-6       o'o 
347   -0-6 
34-6       o-o 
35-0  -0-3 

H'9       °'o 
+  o"-oi7 

41-6       o-o 
407   —0-6 
39-2   —  o'i 
38-1       o-o 
—  o"-04i 

7-4       o-o 
7-1    +07 
9-5    -1-4 
8'8   —0-7 
8-3       o'o 
+  o"'oi  i 

4'2          O'O 

6-1    -1-6 

77   -27 

5  '2          O'O 

+  o"-oi3 

56-9          O'O 

57-2   -o-i 

57-1     +0-2 

57'4          O'O 

+  o"-oo6 

5 

4 
4 

6 

4 
3 

2 

3 

6 

3 
3 
3 

5 

6 
6 

! 

5 
3 

2 

3 

4 

6 
4 
3 
5 

i 

2 

3 

2 

3 
4 

2 
2 

4 

3 
3 

5 
5 

Bonn 

Bonn  

Lund  .. 

Greenwich  

Groombr.38oi 
Radcliffe 

Greenwich  

Groombr.38i  i 
Radcliffe  

Lund  

Greenwich.... 

Groombr.  3802 
Radclifl'e  
Helsingfors  .  .  . 
Greenwich.... 

Groombr.  3  80  3 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr.  3812 
Radcliffe  

Bonn  

Greenwich  .... 

(Jroombr.38i3 
Radcliffe  

Lund  

Greenwich  

Groombr-38i4 
Radcliffe  

Greenwich.... 

Groombr.38o4 

r  .,],•]  in1.. 

Hasan  

Greenwich.... 
Groombr^Soj 

l>uili'litfo 

Greenwich  

Groombr.38i5 
Radcliffe  

(  'bristiania.  ... 
Greenwich.... 

Groombr.  3  806 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.38i6 
Radclitfe 

Christianiu.... 
Greenwich  

Groombr.  3807 

1  '.t,IciitV*i 

Helsingfors... 
Greenwich  

Groombr.  3  8  1  7 
Kadcliffe  

Bonn  

Greenwich  

<iroombr.38o8 
Radcliffe  

Lund  

Greenwich 

Groombr.  38  1  8 
Radcliffe 

Lund  

Greenwich  .... 

Groombr.  3  809 
Radcliffe  

Greenwich.... 

Grooinbr.38i9 
Radcliffe 

22h  25™ 
1  1°  46' 

Kaftan  

Green  wicli  .... 

Greenwich... 

• 

3  V 
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GROOMBEIDGK  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

1). 

Star's  Name, 
an-l  Approximate 
R.  A.  an.l  N.  P.  D. 
1890  o. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

1*1, 

S-S.W 

Jo 

No.  of  Observations. 

Epoch 
of 
Ota. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observiitions. 

Epoch 
of 
Obs. 
1800. 

_•< 

-2 

§d 

Id 
« 

No.  of  Observations. 

Epoch 
of 

01  IS. 

1800. 
+ 

a 

Jo 

so 
« 

-_ 
a. 

c 
•~ 

c 
•s 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
1'.  M. 

Adopted 
P.  M. 

Bradlev  200?    . 

Groombr.382O 
Radcliffe  
Greenwich... 

Groombr.382i 

T?n/1rtliffa 

7-6 
50-2 
91-6 

127 

5''9 
71-8 

95*5 

107 

487 
807 
91-8 

14-8 
45-0 

75'3 
76-3 

7'9 
50-6 
93-1 

10-4 
46-8 
93-8 
91-9 

13-5 
49-2 

75'5 
88-6 

12-9 
48-5 
74'  5 
94-5 

13-9 
52-3 

73'z 
95-1 

8-9 
46-2 
77-2 
92-6 

s 

54-94 
56-56 

58-94 

56-03 
•70 
•69 
•48g 

33-66 
•96 

•95 
'9l 

56-25 

"21 
'2O 
•23 

—  os-o 

20-92 

21-87 

24-46 

58-69 

•71 

•68 
•59 

—  O8'O 

4973 
50-67 
51-19 
51-64 

9-19 

10-05 
10-24 
10-37 

u-86 
12-27 
12-48 
12-48 

19-17 
•30 

•20 
•27 

+  os-o 

s 

-1-4' 
•oo 

'00 

-•46 

—'34 

'00 

054 

•oo 
—  1.8 
—  •06 

°33 

•oo 
4--03 

•r-'03 

•oo 
003 

•oo 

+-•82 

"OO 

416 

•oo 

—  "O7 

6 

37 
150 

3 
3 
5 
5 

6 

2 

5 

5 
3 

2 

3 

3 
41 
5 

6 

2 

5 
5 

7 
3 

6 

6 

3 
3 
9 

3 

2 

3 
4 

6 
5 

4 
5 

7-6 

49'3 
92-1 

127 

53'9 
95-5 

107 
48-1 
80-7 
90-6 

14-8 
46-5 
75'3 
76-3 

7-9 
92-1 

10-4 

47  '4 
93-8 
91-6 

I3-5 
44'5 
75'5 
88-8 

12-9 
47'5 
74'5 
937 

13-9 
51-1 

94-9 

46-3 

77-2 
91-7 

49-0       o-o 
47-4  -0-2 
45-3  ^    o-o 

53-5       o-o 
54^   -0-3 
53'9  -r-o'S 
547  n    o-o 

0-4       o-o 

1-2     —0'7 

o-o  +0-5 
0-5       o'o 
+  o"-ooi 

26-3       o'o 

247  +I-I 
24-2  +  1-1 

25-2       o-o 
—  o""oi8 

53-2       o-o 
55-4  -1-8 
54-1       o-o 
+o"-oii 

4-5        o-o 
5'8       o"8 

7 
'9 
133 

3 
5 
5 
5 

3 

4 

2 

4 

5 

4 

2 

3 
3 

10 

7 

6 
3 

6 

7 
3 

6 

6 

4 
3 
9 

3 
3 
3 
4 

6 

4 

4 
S 

Groombridge  3830 
2zh  31™ 
37'  «' 

2oCephei  p 

Groombr.3830 
Radcliffe  

14-4 
48-4 

777 
93-1 

8-8 
49  -6 
7'-3 
94'7 

13-9 

487 
71-6 

947 

13-9 
49-1 

72-3 
93-8 

13-8 
46-3 

77'4 
84-0 

11-8 

47'5 
77-0 
90-8 

11-9 

49-1 

75'9 
88-1 

11-8 

48-4 
78-8 
93-9 

13-9 

50-5 
7'7 
947 

9  '9 
44-8 

73'9 
84-9 

s              s 

15-02       "oo 

•24     —  -O2 

•41    —  -oi 

•49       -oo 
+  O8'oc6o 

53*69       -oo 

54-20  --30 
54-32  --30 

54-14       -oo 

21   67     +'24 
22M3     —'20 
22-OI      —  '06 
2  I  '96          -OO 

26-49          '°° 

26-17   ~'23 
25-53   +-04 

25-23           'DO 

—  os-oi58 

20-71       -oo 
•63    --03 

'33   +'18 
•49       -oo 

24-06  +'19 
•50   --14 
•42   +-05 
•51        -oo 

23-30       -oo 
•53   --14 
•53   —08 
•49       -oo 

-fO"-0026 

42-48       -oo 
•60  —'05 

•49  +-H 
•63       -oo 

+  os-ooi8 

37-03       -oo 
37-15   --09 
36-94  +-14 
37*09       "oo 
+  os-ooo7 

52-07       'oo 
51-54  +-19 

51-43     +'02 

51-35       -oo 

6 

2 
2 

3 

4 

I 

'3 

3 
4 

2 

3 

5 
3 

2 

5 

2 
2 
10 

7 

2 
'3 

7 
3 

3 

3 
3 
3 

2 
2 
2 
3 

2 

3 

2 

3 

6 

3 

2 

8 

H'3 
47'3 
777 
93-i 

8-8 
7*'3 

94'5 

13-9 
51-1 
71-6 
947 

'3'9 
46-4 

72-3 
93-6 

13-8 

457 
77-6 
84-4 

11-8 

43'5 
77-0 
90-8 

11-9 

49'4 

75'9 
88-1 

1  1  -8 

45'3 

78-8 

93'9 

13-9 

50-4 
7'7 
947 

99 

45'2 
73'9 
84-7 

2  -9       o-o 

3  '2     —I  '2 

0-4  +0-8 
0-7       o'o 

—  0"'028 

24-0       o'o 

24-7  -0-4 

25-5   -0-8 
25-0       o-o 

+  0'''OI2 

26-3       o-o 

24-2     +!-5 
25-8     —0-4 

25^0       o-o 
—  o"'oi6 

23-0       o-o 

22-9    +I'2 

24-2   +07 
25-5  _    o-o 

24-4       o'o 

26-3  -1-5 

25-6  —0-4 
25-3       o-o 
+  o"-oi3 

34-3       o'o 

33'9  +°'3 
34-2   -o-i 
34-0       o-o 

48-2       o-o 
48-8       o-o 

48-1  +I-I 

49-4       o-o 
+  o"-oi7 

2-3       o-o 
4-9   -1-3 

57   -0-6 

57  „    °'° 

54-5       o-o 
53-0  +0-7 
53-8   -07 
52'6      o'o 

13-4      oo 
16-0  +i'3 
19-0  +1-5 

2  I  -7          0-0 

5 

2 
2 

3 

6 
6 

2 
24 

3 

3 

2 

3 

4 
3 

2 

6 

6 
4 

10 

1  1 

2 

4 
7 
3 

3 

4 
3 
3 

2 
2 

2 

3 

2 

4 

2 

3 

6 

5 

2 

9 

22h  2Im 
4*  26' 

Groombridge  3821 

22h  27m 
,2-   58' 

Piazzi.  XXII  159.. 

22h  3Om 

50°  59' 
Groombridge  3823 

22h  29m 

28'  47' 
Bradley  2997...    . 

Harvard 

Greenwich  
Radcliffe 

Kasan 

22h  28m 
11-44' 

Groombridge  3832 

22h  jjm 

33*  34' 
Groombridge  3833 

22h  3Im 

33°  4*' 

Groombridge  3834 
22h  30™ 
14°  20' 

Groombridge  3835 
22h  32™ 

39°  27' 
Groombridge  3836 

22h  j2m 

36°    8' 
Groombridge  3837 

22h   j2m 

39°  '7' 

Groombridge  3838 
22h  32™ 

33°  39' 
9  Lacertfe  

Kasan  

Greenwich  

Groombr.3822 
Radcliffe  

Greenwich  

Gronmbr.3832 
Railcliffe  ... 

Lund  

Helsingfors  ... 
Greenwich.... 

Groombr.3833 
Radcliffe  ... 

Greenwich  .... 

Groombr.3823 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3824 
Radcliffe  .... 

Helsingfors  ... 
Greenwich  

Groombr.3834 
Radcliffe  
Kasan  

22h  22m 

4°  ,9' 
8  L»cert:e  

Greenwich.... 

Groombr.3825 
Radcliffe  

Greenwich  

Groombr.3835 
Radcliffe 

22h  30™ 
50-  56' 

Groombridge  3826 

22h  29m 

20-  39' 
Groombridge  3817 

22*1   3Om 
20"   II' 

Groombridge  3828 

221*  3Om 
20°   28' 

^Groombridge  3829 
22h  31™ 
4°°  29' 

Lund  

-•09 

•oo 

OI2 

•oo 

-•04 
+-•  13 

"OO 

253 

•oo 

-•28 

-•'3 

132 

•oo 

—  -I2 

-•'7 

•oo 

077 

•oo 

-•08 
fo5 

'OO 
OI2 

5-6   —0-2 
5-4       o-o 
+o"-oii 

27-5       o-o 
24-1    +1-0 

23'2     -0-4 
21-8          O'O 

—o"-o-j6 

41-0       o-o 
41-1    —  i-o 

4I-5     -2-0 

39-0       o-o 

59'5     +1-2 

614  -1-4 

61-3   —1-6 

59-3       o-o 
—  o''oi7* 

55-9       o-o 

557   -0-4 
56-0  —I  -I 

547       o-o 
-o"-ois 

Greenwich.... 

Groombr-3826 
Radcliffe  
Christiania  
Greenwich  .  .  . 

Groombr.3827 
Radcliffe  
Christiania  — 
Greenwich  — 

Groombr.3828 
Radcliffe  

Greenwich  .... 

Groombr-3836 
Radcliffe  .. 

Harvard  

Greenwich  .... 

Groombr.3837 
Radcliffe  

Harvard  

Greenwich  ... 

Groombr.3838 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  

Groombr.3839 
Radcliffe 

Christiania  
Greenwich  

Groombr.3829 
Radcliffe  

22h  32m 
39°    i' 

Bonn  

Harvard 

Greenwich.... 

Greenwich  
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Slur's  Name, 
"inl  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R  A. 

N.  P 

D. 

Star's  Namr  , 
:ind  Approximate 
R.  A.  and  N.  1'.  1>. 
1890-0. 

Authority. 

R.  A. 

N.  !'. 

L>. 

E|xx-b 
of 

Ml,,. 
1800. 

Si"  IHIll*  lit' 

1  R.  A. 
1890-0. 

I 

3d 

Ji 

No.  of  Oliseivntions. 

Epoch 
of 
01*. 
1800. 

j|f 

% 

No.  of  Observations. 

Epoch 
of 

1800. 

itf 

?  tioo 

Residuals 
C-0. 

No.  of  Observations. 

Jpoch 
of 
Obs. 
1800. 

||f 

IKi-iiluals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Ail  opted 
P.  M. 

Groom1  iridge  3840 

221'   3I"1 

O           ft 

20      6 

I'iazziXXII.  177.. 
45°  '33' 

(iroombridge  3842 
20°  19' 

22h    330, 

46°  15' 
10  Lacerta;     

Groombr.3840 
Radcliffe 

12-9 

51-1 
95-9 

10-9 
48-2 
in 

89-8 

12-9 
50-8 
72-9 
947 

15-2 
5°7 
75'3 
89-1 

10-8 
48-4 
92-2 

9-8 
50-7 
77-o 
94-2 

9'9 
94H 

13-8 
48-4 
71-2 
92-5 

1  1'8 
48-2 
80-8 
94-4 

47-8 
74-8 
93-8 

8                   8 

58-47       -oo 

•59  --06 

•60       -oo 
+  o'-ooi6 

31-91       -oo 
•95   --03 
•84   +-io 
•94       -oo 

29-17       -oo 

•56     —'21 

•55  --09 

•56       -oo 

56-01       'oo 
56-86  --06 

57-45   -'JO 
57-66       -oo 

19-69       -oo 
•63   +-oi 
•59       -oo 

—  O'-OO12 

45-06       -oo 

•52  --II 

•76  —-II 
•8  1        -oo 

0-30       -oo 

1-47  +-23 

3-17       -oo 

+0-0328 

18-00       -oo 
•08  +-09 
•03  +-27 

'41        'oo 

+0-0053 

56-30       -oo 

57-09  --03 
57-82  --07 

58-03       -oo 

+  O'-O2IO 
I  I  '21           '00 

•33   -'°4 
•36  —  -02 
•38       -oo 

+  O'-OO20 

2 

6 

6 
4 
3 
3 

3 

3 

2 

8 

5 

4 

2 

3 

6 
3 
3 

3 
3 

2 

5 

4 
3 
'9 

6 
3 

2 

6 

2 

3 
3 

7 
3 

2 

3 

I2-9 

49-8 
957 

45-5 
81-1 
89-8 

12-9 

47-8 

94'4 

15-2 

47-3 
75'3 
89-1 

10-8 
46-4 

90-7 

9-8 

47-8 
77-0 
94-0 

9-8 
45'6 
93-7 

•  3-8 
44-8 
71-2 
91-7 

ii-8 
46-5 
80-8 
94'4 

10-3 

47-3 
74-8 
93-8 

II                          H 

31-5    -07 

31-0      o-o 

i8'6      o-o 
17-9  +0-9 
19-4  -0-4 
19'!       o-o 
+  o"-oo7 

38-1       o-o 
37-6  +0-6 
38-1    +o-i 
38-2       o'o 
+  o"-ooi 

40-4          O'O 

38-5   +0-1 

37'4  -o-4 
36-3       o-o 

19-1       o-o 

197  -04 

19-7       o-o 
+o"-oo8 

10-5       o-o 

9'2     +0'2 
(O'O     —I  '2 

8-3       o'o 

—  0"'O27 

40-5       0-0 
4.1-1    —0-8 
40-  1       o-o 
—  o"-oo5 

30-0      o-o 

31-2  -0-4 
32-0  -0-5 

32-0      o-o 

+  o"'O26 

u-6      o-o 

11-3  -1-3 

7-9  +0-6 

7'8         O'O 

32-8       o-o 
34-6  -1-5 
32-2   +1-1 
33'4       O'o 
+o"-oo7 

2 
3 

5 

6 

4 
3 
3 

3 
4 

2 

7 

5 

4 

2 

3 

6 
6 

2 

4 

2 

5 

4 
35 

6 
4 

2 

6 

5 
3 
3 
3 

6 

4 

2 

3 

30  Cephei  

Radcliffe 

9'4 
477 
94-3 

/•' 

81-1 
84-9 

14-8 
48-1 

73'9 
94'o 

'37 

493 
80-8 

93'9 

13-8 

477 
78-8 

,937 

i   I0'9 
48-8 

75-3 
90-5 

9-9 
46-4 

93-8 
76-0 

12-8 
5>'5 
933 

11-9 
48-8 
72-3 
91-9 

I2'0 
48-8 
7I-9 
94-7 

8                    fi 

44-90       'oo 
45-00  —-09 
44-93       -oo 
+o"-ooo4 

4077       -oo 
4094  +-16 
41-50  --09 
41-44       -oo 
+o"-oo88 

30-55   +-18 
31-19   --15 
31-36  --07 
31-48       -oo 
+o"-oo94* 

43-98       -oo 
44'03   --09 
43-81    +-08 
43-87       -oo 

50-02       -oo 

49-99          -00 

49-79  +-18 
49-96       -oo 
—  o"-ooo8 

2179       '°° 
•78   +-08 
•91    —  -oi 
•92       -oo 
+o"'ooi6 

33-35       -o° 
•24  +'03 
•23   —-08 
•19       -oo 

50-15       -oo 
50-81   —-13 
51-27       'oo 
+  o"-oi39 

40'  1  8       'oo 
40-64  +'05 
40-97   +'03 
41-27       -oo 
+  og-oi36 

28-72       -oo 
•83   —-lo 
•8  1    —-07 
•75       -oo 

5 

2 

7i 

12 

5 
5 
9 

2 

3 
3 
3 

5 
5 
3 
4 

5 
3 

2 

3 

6 

4 

2 

3 
6 

2 

6 
3 

6 
6 

6 

3 

2 

3 

5 
3 

2 

3 

9'5 

44'9 
94-2 

9'9 
44-8 

81-1 
84-9 

14-8 

44-8 

94-0 

'37 
43-8 
81-8 

93-9 

13-8 

44'4 
78-8 

937 

45'' 
75'3 
90-5 

9-9 

47-8 
93-8 

75'9 

I2'8 

43'9 
93-1 

11-9 

47'3 
72-3 
91-9 

I2'O 

45'5 
7J-9 

947 

11-5       o-o 
13-4  -i-o 

14-2         O'O 

+  o"-o34 
52-9      o-o 

52-7  -0-3 

52-3       0-0 
-o"-oo8 

15-2       o-o 
15-8  +0-6 

18-1       o-o 

36-1       o-o 
34-6   +0-9 

36-3   -I'S 
34-5       o-o 

—  O"'O20 

37  2       o'o 

37'9  -°'3 
37-4  +0-6 
38-1       o'o 

59-3       o-o 
58-1    +0-6 
58-3   -o-i 
58-0      o-o 
—  o"-oi6 

57-4      o-o 
55-8   +1-0 
57-1    -i-i 
56-3       o-o 
—  o"-oi8 

0-6       o-o 

2'2     —  I  '2 

1-5      o-o 

43-8      o'o 
41-0  +0-4 
39-5   +0-2 
38-4       o-o 
-o"-o68 

58-1       o-o 

56-3  +'-5 
58-5  -0-9 

57-5       o-o 
—  o  -007 

N 

5 
7 

31 

c 
9 

2 

3 
3 
3 

5 
3 
3 
4 

5 
3 

2 

3 

6 
3 

2 

3 

6 

6 

4 

6 
6 

7 

6 

4 

2 

3 

5 
3 

2 

3 

22"  34» 
26'  59' 

1  1  Lacertae  

Greenwich  

Groombr.384i 
Kadcliffe 

Greenwich,  ... 

Radcliffe  
Bonn  
Greenwich... 

Groombr.385  2 
Kadcliffe  
Harvard  
Greenwich.... 

Groombr.385; 
Radcliffe  

22h  35™ 
46-  17' 

Groombridge  3852 

22h  35m 

38'  58' 
Groombridge  3853 

22h  jjm 

39°    '' 

Groombridge  3854 
22"  35"- 
36-  43' 

PiazziXXII.  197. 

22h  36™ 

45'  33' 
12  Lacertae  

Bonn  

Greenwich  
Radclilfe 

(Jhristiania.  ... 
Greenwich  

Groombr.3843 
Radcliffe  ... 

Greenwich  .... 

<  ;ro<mil>r.3844 
Radcliffe 

Greenwich  ... 

Groombr.385< 
Radcliffe  
Harvard  

"'  33'' 

Groombridge  3845 
22h  33™ 
26'  48' 

Greenwich  

Groombr.3845 
Radcliffe  

Greenwich.... 

Groombr.385  5 
Radcliffe 

HelsingfoM... 
Greenwich  

Groombr.3846 
Radcliffe  
Greenwich  

Groombr.3847 

Radcliffe  

Bonn  

Greenwich  

Groombr.3856 
Radcliffe  

22h   jj.n 

16-  55' 
Groombridge  3847 

22h  34m 

33°  46' 

Groombridge  3848 
22h  34™ 

39°  »S' 

Groombridge  3849 
22''  35m 
49°  '5' 

22h  36™ 

50"  20' 

Groombridge  3857 
22h  34™ 
15-12' 

Groombridge  3858 

22h  36™ 

49*    •' 

Oroombridge  3859 
22h  36™ 
38'  48- 

Lund  

Greenwich  .... 

Groombr.3857 
Radcliffe 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3848 
Radcliffe  .. 

Greenwich  .... 

Groombr.3858 
Radcliffe  
Bonn  
Greenwich  

Groombr.3859 
Radcliffe 

Harvard  

Greenwich.... 

Groombr.3849 
Radcliffe  

Bonn  

Greenwich  

Greenwich  .... 

• 
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Star's  Name, 
and  Approximate 
R,  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approiimate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

19  5- 

SUM 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

(z; 

• 
"a   • 

So 

a 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

If 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  I).  1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3860 

22h  jgm 

39°  38' 
Groombridge  3861 

22h  jym 

43°  3°' 
Groombridge  3862 

22h  37m 

36°  39' 
Groombridge  3863 

22h  jyin 

34°  15' 
Groombridge  3864 

22h  38m 

43°  H' 
3roombridge  3865 

22h  38m 

3  5°  49' 
jroombridge  3866 

22h  jgm 

44°  3*' 
Piazzi  XXII.  210. 

22h   38™ 
46"      2' 

Groombridge  3868 
22h  3gm 

39°    5' 

Groombridge  3869 
22''  39™ 
51°     6' 

Groombr.386o 
Radcliffe  

11-8 
49'3 
73'9 
93'8 

1  1  -8 
49-8 
80-6 
89-1 

13-8 
46-8 
76-8 
92-6 

I2'8 

50-8 

70-3 
95  -o 

11-8 

49'5 
82-9 
89-8 

13-9 

47-8 

777 
947 

10-8 

49'4 
8  1  -8 
92-5 

i  ro 
48-2 
85-1 
91-8 

14-8 

47'5 
78-8 

H'4 
48-5 
807 
84-9 

s             s 
50-86       -oc 
•71    +-ic 
•8  1    -'03 
•76       -oo 

—  O8'OOI2 

26'i6       -oo 
•03  +-05 
•06  -'04 

'OO          'OO 
—  O8'OO2I 

51-09       -oo 
50-97   +-07 

50-89     +-12 

51-00       -oo 

—  O8'OOI  I 

5571       -oo 
•63    +-oi 
•62   —  -oi 
•57       -oo 
—  os-ooi7 

19-40       -oo 

•58  --07 

'57     +-02 

•61       -oo 

+  O8'0026 

23-42       -oo 

•65  --15 

•62   —'05 
•6  1       -oo 

.0-74       -oo 
41-37   --oi 

41-86  +-05 

.2-07       -oo 

48-79       -oo 
.8-91    —'04 
.9-01    —-07 
.8-95       -oo 

+  O8'OO2O 

.2-49       -oo 

•67  --17 

•50    +-02 

•52       -oo 

7-35       -oo 
•31        -oo 

•31  --03 

•28       'oo 

—  O*'OOIO 

2 
2 

3 
3 

2 

3 

3 
4 

5 
3 

2 

5 

2 

4 

2 

4 

6 

3 
3 

4 

3 

2 

5 

5 
3 

2 

3 

4 
3 

4 
3 

4 

4 

2 

3 

6 
5 

2 
II 

1  1-8 

47'3 

73'9 

n-8 

49  '3 
80-6 
89-1 

13-8 

437 
76-8 
917 

I2'8 

46-2 

70-7 
94-8 

11-8 
48-2 
82-9 
89-8 

I3'9 

46-5 

777 
94'5 

10-8 
46-8 
81-8 
92-5 

I  I'O 

44-2 
85-5 
90-2 

14-8 
50-9 
78-8 
93-8 

14-4 

46-3! 
80-7 
84-9 

43-6        O'c 
44-4  -0-5 
43-6   +0-5 
44'2       o-c 
-fo"-oo7 

28-4          O'O 
28'2     —  O'2 

28-3    -0-6 
27-6       o-o 
—  o"-oio 

59-4      0-0 

60-9  -1-3 

61-0  —i-2 
59-9^     o-o 

57-4       0-0 
57-4  -0-4 

57-0    —0-2 

56-6       o'o 
—  o"-oio 

25-8       o-o 
26-9  —0-5 

26-8     +0-2 

27-1       o-o 
+o"-oi7 

7-8       o-o 

10-5  -1-4 

8-3   +0-1 
8-5       o-o 

59-4       o'o 
59-4  +0-3 
61-7   -1-7 
60-  1       o'o 

45-5       o-o 

44-9    +1-2 
46-4    +0-5 

47  'o       o'o 

46-7       o-o 

45'4   +«'4 
46-7   +0-3 
47'o       o'o 
-f-  o"'oo4 

37-1       o-o 

38-2  .-0-3 
39-2  -0-5 

38-9       o'o 

2 

4 
3 
3 

2 

4 
3 
4 

5 
3 

2 

5 

. 

2 

3 

2 

4 
5 

C 

3 
3 

4 
3 

2 

5 

5 
4 

2 

3 

4 
3 
4 
3 

4 
4 

2 

3 

7 
4 

2 
I  I 

Groombridge  3870 
*2h  38™ 
25°  42' 

I  3  Lacertse  

Groombr.3870 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Groom  br.  387  i 
Radcliffe  

I2-9 

48-8 
80  -6 
93-0 

8-8 
47-0 
837 

I2'8 
48-1 
70-2 
95'4 

12-8 
46-4 
86-3 
89-1 

14-8 
44-6 
73-9 
92-6 

12-9 
45'8 
757 
94-5 

13-9 

467 

75'9 
93'9 

13-8 

47-8 

77-8 
95'5 

14-8 

47'3 
73-8 
91-6 

>3'9 
48-2 
78-4 
93'8 

i 

8                  S 

24-65       'oo 

•52     +'07 

•54   --01 

•50       -oo 

1  1  -06       -oo 

•22     —  -10 

•17       -oo 
49-28        -oo 

49-90  --25 

49-80  +-08 
50-14       -oo 
+  os'oio4 

53-98       -oo 
54'o8       -oo 
54-16  +-04 
54-21       -oo 

39-87       -oo 
40-40   —  -10 

40-74  --04 

40-94       -oo 

2I'OO          -OO 

•20       "oo 

•51  --14 

•468       -oo 
58-04       -oo 

57-96  +-04 
58-12  —-16 

57-93       -oo 

14-07        -oo 
•02   +  -06 

•07     +'02 

•10       -oo 

44-46           '00 

63  --15 

•46  +-04 

•51        'oo 

-)•  08'0007 

4.7-98       -oo 
4.8-30  —'19 
4.8-11    +-06 
4.8-20        'oo 

3 

2 

3 
6 

6 
6 

2 

5 
4 
3 
6 

9 
3 

4' 
3 

5 
4 
3 

*i 

3 

2 
2 

5 

4 
3 

2    1 

3 

5  ' 
3 

3 

5 

3 
3 

2 

3 
3 

4 
6 

12-9 

48-6 
80-6 
93-1 

8-8 
46-6 
837 

12-8 

45'3 
70-4 
95-2 

12-8 
49-8 
86-3 
89-1 

14-8 
48-0 

73'9 
91-2 

47'3 
757 
94'5 

'3'9 
49-1 

75'9 
93-9 

13-8 
46-8 
77-8 
94-6 

14-8 
50-1 

73-8 
89-8 

I3-9 
51-0 
78-4 
92-4 

i  3-9       o-o 
i3'3   +0-5 
'47   -0-9 
13-8       o'o 
—  o"-ooi 

28-9       o'o 

26-6     +2'2 

28-5       o-o 
—  o"-oo6 

12-9       o'o 

12-5  -0-9 

9'5     +'•' 

9"6       o'o 
—  o"-O4o 

32-3       o-o 
33-8   -o-i 
33'i    +i'3 
34'5  „    °'o 

55-6   -1-4 
50-5   +1-1 

49-3     +0-2 

48-1       o-o 
—  o"-o8o* 

22-4       o'o 
20-6   +0-8 
19-8   +0-7 

2O'O          O'O 

12-7       o-o 

13-9     -0-4 

14-8   —0-6 
14-6       o'o 

39-2       o-o 
40-1    —i  -i 
38-8    +0-1 
38  8       O'O 
—  o"-oo5 

22-7       o-o 

21-5  +1-3 

2  2  '9          O'O 

3  I'o       o-o 
317   +0-4 
33-1    -o-i 
33'5,,    o'o. 

3 
4 
3 
6 

6 

5 

2 

5 
4 

6 

9 

3 
4 
3 

4 
5 
3 

4 

3 
4 

2 

5 

4 
3 

2 

•   3 

5 

4 
3 
6 

3 
4 

2 

3 

3 
5 
4 
5 

Harvard 

Greenwich.... 
Groombr.386 

"RaHnlifTo 

22h  jcjm 

48-45' 

Groombridge  3872 
34°  I0< 

Groombridge  3873 
22h  39™ 
51°  22' 

Groombridge  3874 

22h  j^m 

39°    7' 
Groombridge  3875 

22h  jgm 

27°  54' 
Groombridge  3876 

22h  2<jm 

36°  49' 
Groombridge  3877 

22h  40m 

38°    3' 

Groombridge  3878 
22h  40™ 
39°     5' 

Groombridge  3879 
22h  40'" 
35°  51' 

Greenwich  .  .  . 

Groombr-3862 
Radcliffe  
Harvard  

Greenwich  .... 

Groombr.3872 
Radcliffe  . 

Helsingfors  .  .  . 
Greenwich  

Groombr.3873 
Radcliffe 

Greenwich  .... 

Groombr.386: 
Radcliflfe  

Helsingfors  .  .  . 
Greenwich  

Groombr-386^ 
Radcliffe  

Lund  

Greenwich  

Groombr.3874 
Radcliffe 

Bonn  

Harvard 

Greenwich  .... 

Groombr.386  5 
Radcliflfe  

Greenwich  
Radcliffe 

Harvard  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3876 
Radcliffe 

Greenwich  

Groombr.3866 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.3867 
Radcliffe  

Greenwich  ... 

Groombr.3877 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr.3868 
Radcliffe  

Greenwich  ... 

Groombr.3878 
Radcliffe 

Harvard  

Harvard  . 

Greenwich  

Groombr.3869 
Radcliffe  
Lund  

Greenwich  ... 

Groombr-3879 
Radcliffe  ! 

Harvard 

Greenwich  

Greenwich  .... 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890  -a 

Authority. 

R.  A. 

N.  P. 

II. 

Epoch 
of 
Ohs. 
1800. 

+ 

°::o- 

lil 

ii" 

< 

*  Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

a 

13  -8  & 
ij* 

|JcS 

dS-"* 
as 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

_«« 

:«5d 

i"s& 

1  »•* 
«•§ 
•< 

Residnals 

c-o. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
I'.  M 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Oroombridge  3880 
22h  40™ 

39*  '5' 

Groombridge  3881 
22h  40™ 
32-25' 

Groom  bridge  3882 

22U  4lm 
46-      2' 

Groombridge  3883 

22h  39m 

16'  14' 
Groombridge  3884 

22h  4Im 

44°  21' 

Groombridge  3885 
22h  41™ 
32°  30' 

Groombridge  3886 
22h  41™ 
35°  4*' 

Groorabridge  3887 
22h  39™ 
9*  10' 

Groombridge  3888 

22h  42m 

44°  «' 
Groombridge  1889 

22h  42™ 

25'  ,7' 

Groombr.388o 
Radcliffe  . 

14-8 
48-8 

73'9 
89-5 

9'9 

45-6 

737 
94-1 

10-9 
47-8 

79'4 
867 

io'6 
48-5 
95'3 

IO'I 

49'4 
73'9 
89-6 

9-9 
49-1 

73-8 
93-8 

13-9 

47-8 

77'3 
92-5 

7'9 
48-2 

95-2 

10-8 

487 
73'6 
94'i 

12-8 

49-3 
78-2 
94-6 

s            s 
56-61       -oo 

'39   +''3 

•48     -'02 

•42       -oo 

—  O''OO25 

44-48       -oo 
44-09  +-08 

43-86  +-07 

4377       -0° 
—  o'-oo84 

16-45       '°° 
16-89  +  °4 
17-56  --2i 
17-45       'o° 
+  o"-o  1  3  2 

47-70       -oo 

48-21  +-15 

49-16       -oo 
-r-o"-oi72 

32-34       -oo 
•36   --03 
•18   +-15 
•33       -oo 

—  O"'OOOI 

43-26       -oo 

•11  +-14 
•08  +-17 

•25       -oo 

—  O"'OOOI 

58-56       -oo 

•67  --09 
•54  +-05 

•60       -oo 
+o"-ooo5 

8-87       -oo 
872   +-59 
9-83       -oo 
+  o"-ouo 

35-17       -oo 
35-09  +-oi 

34-84    +'22 

35-02       -oo 
—  o"-ooi8 

6-32       -oo 
7-07   --29 

7'44  -'3° 
7-35       -oo 

+  0"'OI25 

4 
4 
3 
3 

6 
4 

2 

5 

6 

8 

3 
8 

4 
6 

'3 

7 

2 

5 
3 
6 

5 

4 

4 

4 
4 

2 
18 

2 

5 

2 

3 

4 

2 

3 
5 

14-8 
46-5 

73'9 
89-5 

9-9 

47-8 

737 
93-8 

10-9 
49'  3 
79'4 
86-7 

107 
46-0 
95-1 

10-1 

46-8 

73'9 
89-6 

9-9 
47'z 
75'i 
92-9 

i|-9 
46-1 

77'3 
92-1 

7'9 
45'5 
93-8 

10-8 
46-1 
73-6 
94-1 

12-8 

48-9 

78-2 
94-6 

16-8       o-o 
17-8  +0-3 
18-9  +  o'i 
19-6       o-o 
+  o"-037 

25-8       o-o 
31-1    +0-4 
34-7       o-o 
37-3       o-o 

+  0"'I25 

4-1       o-o 

2'I     +1-1 

2-4       o-o 

2'3         O-O 
—  O'''O24 

36-7       o-o 
39-5   -i-o 
41"!       o-o 
+  o"-o52 

46-5       o-o 

46-6  +0-5 

47'9  ~°'3 
47-8       o-o 
+o"oi6 

14-7       o-o 

17-2  -0-3 
17-8  +0-9 

19-9       o-o 
+  o"-o63 

23-8       o-o 
25-0   -0-4 
26-0  —0-6 
25-8       o-o 

+  O"'026 

59-6       oo 

59-1  +0-3 

59-2       o-o 
—  o"'oo5 

17-8       o-o 
19-9  -ii 

20'6     —  l'I 
2O-O          O'O 
+  O"'026 

47       o-o 
3'z   +''4 
4'3   +0-1 
4-4      o-o 
—  o"-oo4 

4 
4 
3 
3 

6 

4 

2 

5 

6 

8 

3 
7 

5 
4 
6 

'3 
6 

2 

5 

3 
3 
3 
5 

4 
3 
4 
4 

4 
3 
*7 

2 

4 

2 

3 

4 
3 
3 
S 

Groombridge  3890 

22h  42™ 

35°  49' 

Groombridge  3891 
22h  41™ 
16'    8' 

Bradlev  3014  

Groombr.  3890 
Radcliffe 

13-9 

448 

79'4 
92-8 

IO-5 
49-1 
93'9 

9'9 
45-6 

76-2 
76-7 

10-4 

47'9 
93'3 

11-9 

44-8 

79-4 
94-6 

12-8 
47-' 
777 
93-1 

1  1-8 
44-6 
73-8 
93'4 

12-9 

45'8 
76-2 
94-6 

8-8 

45-3 
71-9 
83-8 

13-9 

45'5 
71-8 

92-5 

8                   t 

39-37       -oo 

•59    --12 

'44    +''6 

•64       -00 
+  o"-oo34 

35-71       -oo 
36-14  --19 
36-22       -oo 
+  o"oo6i 

I  'O2          -OO 

1-17  --14 

0-8  1     +'22 

i  '03       -oo 
-f-o'-oooi 

49-03       -oo 
49'io  —-12 
48-93       -oo 

—  O''OOI2 

13-51        -oo 
•65  —-06 

77   -'°9 

•71       -oo 

+  O'-OO24 

54-11       -oo 
•03  +-09 

•03   +-io 
•  1  4       -oo 
+o"-ooo4 

35-99          -00 

36-05  —-03 
36-05       -oo 
36-06       -oo 
+o'-ooo9 

35-17       -oo 
•33   --°9 
•39   ~'°7 
•36       -oo 

+  O'-OO23 

23-97       -oo 
24-10  —-05 
24-19  —-07 
24-15       -oo 

+  O"-OO24 

13-62       -oo 

•87    --18 

•87     --I2 

•79       -oo 

-r-0"0022 

4 
3 
4 
5 

5 
4 

5 

6 

5 
3 
3 

4 
4 

7 

5 

6 
4 

6 

3 

2 

3 

5 
3 

2 

4 

4 

4 

2 

f 

6 

5 

2 

3 

3 
3 

2 

s 

'3-9 
46-8 

79'4 
92-0 

105 
48-3 
94-2 

9-9 

46-3 
76-2 
76-7 

10-4 

45'3 
94-1 

11-9 
43'5 
79'9 
94'4 

12-8 
48-1 

in 
93-' 

1  1-8 

47-8 
73'8 
93'5 

12-9 

47'' 
76-2 

94'4 

8-8 
46-3 
71  9 
83-8 

13-9 

47'9 
71-8 
92-6 

»               m 

39-2       o-o 

41-4     -1-2 
40-1     +I'2 

41-7       o-o 

+  0"-032 

62-4      o-o 

63-1  -1-9 

59-8       o-o 
—  o"-o3i 

50-5       o-o 

49-8'  +1-2 

507  +0-6 
51-3       o-o 

+  0"'OI2 

27-7       o-o 

30-0    —  I  '2 

30-4       o-o 

+  0"'032 

59-3       o-o 
58-9   +0-1 

59-0    —  O'2 

58-7       o-o 
—  o"-oo7 

6'2          O'O 

7-1    —0-6 

7-5  -0-7 

6-9       o-o 
-f  o"-oo9 

49-1       o-o 
56-4  -1-3 
58-8  -f-o-6 
62-5       o-o 
+o"-i64 

24-5       o-o 
27-9  -1-4 
28-7   -0-3 
29-6       o-o 
+o"-o63 

43-6       o-o 
43-9  +0-5 
44-5   +0-4 
45-2       o-o 

+  O"'02I 

2-7       o-o 

5'4  -i'3 
4-6  +0-6 

6-0       o-o 

+  o"-0+2 

4 
3 
4 
4 

5 
4 

5 

6 

4 
3 

2 
J 

6 

5 

t 

4 

6 

4 

2 

3 

5 
4 

2 

4 

4 
4 

2 

5 

6 
4 

2 

3 

3 

3 

2 

5 

Harvard  .... 

Harvard  
Greenwich.... 

Groombr.  3  89  1 
Radcliffe  .... 

Greenwich  

Groombr.388i 
Radcliffe  

Ilelsingfure.... 
Greenwich  

Groombr.3882 
Radcliffe  

Greenwich  .... 

Groombr.3892 
Radcliffe  

22h  43™ 
3**    5' 

Groombridge  3893 

22h  42m 

16°     i' 

Groombridge  3894 
22"  44m 
36°    9' 

Groombridge  3895 
22h  43™ 
25-31' 

Groombridge  3896 

22h  44m 

39°  35' 
Groombridge  3897 

22h  44"1 

27°  38' 
14  Lacertae  

Bonn 

Helsingfors... 
Greenwich  ... 

Groombr.3893 
Radcliffe 

Greenwich.  .  .  . 

Groombr.3883 
Radcliffe  .  .  . 

Greenwich  

Groombr.3884 
Radcliffe  

Greenwich.... 

Groombr.  3  894 
Radcliffe 

Bonn  

Harvard 

Greenwich  .  ... 

Groombr.3885 
Radcliffe  

Greenwich.  ... 

Groombr.  3  89  5 
Radcliffe 

Helaingfors  ... 
Greenwich.... 

Groombr.3886 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr^Sgd 
Radcliffe 

Harvard  

Greenwich  ... 
Groombr.3887 

Greenwich  .... 

Groombr.  3  897 
Radcliffe  

Greenwich.... 

Groombr.3888 
Radcliffe  

Ilrlsingl'ors.... 
Greenwich.... 

Groombr.  3  898 
Radcliffe 

22h  45m 

48°  37' 

Groombridge  3899 
22h  45™ 

35°  44' 

Bonn  

Bonn 

Greenwich.... 

Groombr.3889 
Radcliffe  
Helsingfors  ... 
Greenwich.... 

Greenwich  .... 

Groombr.  3  899 
Radcliffe  

Harvard  

Greenwich.... 

i 
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GROOMBRIDGE  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
ajid  Approximate 
11..  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  arid  N.  P.  D. 
1890-0. 

Authority. 

• 

R  A. 

N.  P 

D. 

Eixxjh 
of 
Obs. 
1800. 

+ 

_«i 
Srfd 

111 

§  s°2 
^ 

Kesiduals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obe. 
1800. 
+ 

p 

e«J| 

M  2" 

llri 
JP* 

fc 

j» 

"rt     * 

=  O 
~S  1 
So 

03 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

_< 

2  o*d 
•f-ri'5 

Z^x 
I** 

M^ 

Residuals 
C—  O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted 
N.P.  D.  1890-0. 

'f. 

Jo 

& 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopt'-d 
P.  M. 

Groombridge  3900 

22h  45m 

34°  40' 
Groombridge  3901 

22h  45m 

39°  54 

Groombridge  3902 
22h  43™ 
10*    8' 

Groombridge  3903 

22h  45m 

45°  38' 

Grroombridge  3904 
22h  45™ 

12*      0' 

Groombr.39Oo 
Eadcliffe  

9'4 

47-1 

73'3 
85-8 

15-9 
48-1 

77-8 
767 
92-9 

12-6 

48'3 
696 

947 

•  3-8 
5°'5 

73'9 
87-8 

I2'8 

48-5 
72-9 

80-3 

6-9 

45'2 
93-8 

10-8 
44-8 

75'9 
93-o 

7-9 
45-8 
78-5 
94'S 

11-9 

49-1 
79-8 
90-7 

14-8 
50-5 
73'4 
937 

s             s 
13-10       -oo 

•65  --17 

79   --04 
•89       -oo 

+  os-oio4 

26-79       '°° 
26-97   —-08 
27-02   —-04 
26-99   —  'OI 
27-03       'oo 
+  o''oo3i 

3-52       -oo 
4-19   —  -18 
4-25    +-07 
4-66       'oo 
+  o8toi40 

55-76       -oo 
•56  +-14 
•40  +-25 

'62          '00 

—  os-ooi9 

14-48       -oo 
15-45   --19 
15-76  +-07 
15-96       'oo 

+  0S'O220 

46-80       -oo 
46-35   +-03 
45-85       -oo 
—  os'oio9 

59-61       'do 

74   -''4 
'65   —  '06 
•58       -oo 
—  o«'ooo4 

3  -68       'oo 
4'oo  —  -01 
4-25   +-03 
4-42       -oo 
+  o"-oo88 

19-94  --13 
•6  1    +-09 

•57  +-04 
•58       -oo 

—  Os'0029* 

29-48       -oo 
•48   +-oi 
•54  --05 
•49       -oo 
+  os-oooi 

7 
4 

2 

3 

5 
3 

2 
2 

5 
9 

2 

3 
8 

2 

3 

2 

3 

6 
4 

2 

6 

8 
'»* 

1 

5 
3 

2 

4 

4 

4 
3 
3 

2 

3 

2 

H 

3 
3 

2 

3 

9  '4 

46-8 

73'3 
85-8 

'5'9 
45-2 
77-8 
767 
92-4 

I3'4 
45'5 
69-6 
94-1 

13-8 
49-5 
7  3  '9 
87-8 

12-8 
46-5 
72-9 
80-3 

7-2 

44'4 
92-8 

io-8 
47'4 
75'9 
93-0 

7-9 

49'4 

78-5 

94'5 

11-9 
44-8 
79-8 
88-4 

14-8 

49'9 

73'4 
937 

52-4       o':o 

51'5     -0-2 

5o'o  +  °'6 
50-3       o-o 

—  0"'027 

ig'o       o-o 
20-1    —0-5 
18-5    +1-6 

21'3     —1-2 

20-3       o-o 
+  o"-oi7 

32-8       o-o 

33-0  -07 

3*'5   -0-4 
31-8       o-o 

—  O"'OI2 

39-2       o-o 

39'4  -°'3 
40-1    —  i-o 
39-1       o-o 

—  O"'OOI 

547       °'o 
50-0  +0-5 
47-5   +i'6 
48-5       o'o 
—  o"-O9i 

29-5       o-o 

34-5     +0-2 

41-2       o-o 
+  o"-i37 

49-6       o'o 
52-6   —1-6 
54-0  -1-9 
52-8       O-Q 
+o"-039 

20-3       o  o 

21-4  -1-5 

•?  T  •  -               I  *R 

7 
5 

2 

3 

5 
3 

2 
2 

5 

10 

4 
3 
9 

2 

3 

2 

3 

6 
3. 

2 

6 

'4 
5 
27 

5 
5 

2 

4 

5 
10 

3 

3 

2 

2 

2 

3 

3 
4 

2 

3 

Bradley  3028  

22h  47m 

'S'  53' 
Groombridge  39  1  1 

22h  47m 

27°  36' 
Groombridge  3912 

22h  47m 

44°    »' 

Groombridge  3913 
22h  47™ 
39°  52' 

Groombridge  3914 

22h  48m 

50°  25' 
Groombridge  3915 

22h  48™ 

40'  10' 
Groombridge  3916 

22h  48m 

50°  14' 
Groombridge  3917 

22h  48m 

50°  1  8' 
Groombridge  3918 

22h  48m 

45°  5°' 

Groambridge  3919 
22h  49™ 
50°  12' 

Groombr.39io 
Eadcliffe... 

9-8 
46-8 
76-8 
74'3 

12-9 
49-8 
77-0 
92-0 

10-8 
44-8 

74'9 
93-1 

15-9 
48-1 
83-8 
94'4 

11-9 
48-1 
80-8 
90-5 

I  ft 

48-5 
76-6 
95'4 

1  1-9 

49'3 
79-8 
92-0 

1  1-9 
507 
86-3 
89-4 

13-8 

45'8 

75'3 
85-8 

11-9 
47-2 
88-4 
92-1 

s             s 
3-96       -co 
4-43       -oo 
4-83   --03 
4-78       -oo 

+  O8"OI27 

17-64       -oo 

•49     +-I2 

'45   -His 
•59       -oo 
—  os-ooo6 

57-16       'oo 
•n   +-03 
•03   +'io 

•12           '00 

—  os'OOO5 

53-58       -oo 

73   -''6 
•66  --ii 
•55       -oo 
—  os'ooo4 

9-87       -oo 
•85   +-oi 
•91   --05 
•86       -oo 

—  OS'OOOJ 

6'35       'oo 
•65   --18 

•51     +'02 

•58       'oo 

+  08'O027 
22'68          'DO 

75  +'°8 
•87   +'06 
•98       -oo 
+  os-oo37 

30-85       -oo 

73   -'04 
•56   —-oi 
•53       -oo 
—  os-oo4i 

45-02       -oo 
44-91    +-05 
44-88   +-03 
44-90       -oo 
—  os-ooi7 

3-64       -oo 

4-05     -'12 

4'35   -'I0 
4-40       -oo 
+  o8-oio5 

5 

4 

2 

7 

4 
3 

2 

6 

5 
3 

2 

3 

5 
3 

2 

5 

6 
6 

2 

3 

5 
3 

2 

5 
i 

2 

2 

3 

i 

3 
4 
3 

6 

5 

2 

3 

4 
4 

5 
3 

9-8 

457 
76-8 

74'7 

12-9 

44'5 

77-0 

92-3 

10-8 

463 

74'9 
93-1 

15-9 
48-1 
83-8 
94'4 

11-9 

47'3 
80-8 
90-5 

1  1-8 

45'5 
76-6 
95-1 

11-9 

49'9 
79-8 

92-0 

11-9 
51-2 
86-3 
89-4 

13-8 
45'5 
75'3 
85-8 

,1-9 
46-9 
88-4 
91-1 

"            // 
197        o'o 

20-3  -1-9 

17-3       o-o 
17-3       oo 
-o"-037 

33-2       o-o 
337   +°'6 
357   -0-2 
36-0       o'o 
+  o"-o3, 

y8       o-o 
8-8   -0-8 
9-1    -0-9 
8-3       o'o 
+  o''-oo6 

42-9       o-o 

45'0    -I'2 

467     -1-7 

45'3       o'o 
+  o"'03i 

O'g       o-o 
0-3   +0-6 
1-5   -0-6 
0-9       o-o 
o"'ooo 

i8'4       o-o 
19-8   —  ri 
20-8   —i-8 
19-2       o'o 
+  o"-oio 

59-6       o-o 
58-9   +ro 
58-6   +  1-5 
60-2       o-o 
+  o"'oo7 

62-0   —1-9 
59-8   +0-6 
6o'i   +0-6 

607          O'O 

+  o"'oo8* 

7-3       o-o 
7'3   +  0-2 
8-4  —0-6 
7-9       o-o 

+  o"'oo8 

37'5       °'° 
3+7   +i'i 
34-3    -0-6 
33-5       o-o 
—  o"-o5i 

' 

2    1 

7 

! 

3 

5 
3 

2 

5 

6 

4 

2 

3 

5 
3 

2 

5 

i 
3 

2 

3 

3 

4 
3 

6 
3 

2 

3 

4 
3 

5 
7 

Helsingfors.... 
Greenwich  .... 

Groombr.39Oi 
Radcliffe  

Helsingfors.... 
Greenwich  .... 

Groombr.39i  I 
Eadcliffe  

Harvard 

Helsingfors.... 
Greenwich  .... 

Groombr.  39  1  2 
Eadcliffe  

Bonn  

Greenwich  

Groombr.3902 
Eadcliffe.  ... 

Kasan  .  .  . 

Greenwich  .... 

Groombr.3913 
Eadcliffe  

Greenwich.... 

Groombr.39O3 
Eadcliffe  ... 

Harvard 

Bonn  .... 

Greenwich  ... 

Groombr.39i4 
Eadcliffe 

Greenwich  

Groombr-39O4 
Eadcliffe  .  .  . 

Lund  .  .  . 

Christiania  
Greenwich.... 

Groombr.39O5 
Eadcliffe.  ..  . 

Greenwich.... 

Groombr.3915 
Eadcliffe  
Bonn  

22h  45m 

24°  22' 
Groombridge  3906 

22h  46™ 

43°  5°' 

Greenwich  .... 

Groombr.  3906 
Eadcliffe  

Greenwich  ... 

Groombr.  39  1  6 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.39O7 
Radcliffe  

Greenwich  

Groombr.  39  1  7 
Eadcliffe  ...... 

22h  ^jm 

47'  '6' 

Groombridge  3908 
22h  47™ 
50'  19' 

Groombridge  3909 

22b  47m 

46'  17' 

Greenwich  .... 

Groombr.  3908 
Eadcliffe 

19-6       o-o 

—  o"-oo8 

8-5    —  ro 

5-8     +I'2 

6-1   +0-4 
6-3       o-o 
—  o"-oi5* 

50-2          O'O 

49-6  +°'(5 
51-2   —  i-o 
50-2       o-o 
o"-ooo 

Greenwich  

Groombr.39i8 
Eadcliffe 

Lund  

Bonn  

Greenwich.  ... 

Groombr.  3909 
Eadcliffe  
Bonn  

Greenwich.... 

Groombr.  39  1  9 
Radcliffe  

Greenwich.... 

Greenwich.  .. 
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Star's  Name, 

anil  Ap;  mximjtr 

R    A.  nn.l  X.  1'.  I). 

1890-0. 


Authority. 


R.  A. 


Epoch 
ft 

OU. 
1800. 


Adopted 
V.   M. 


N.  P.  D. 


Epoch 

of 
Ota 
1800. 


So 

-3    I 


Adopted 
P.  M. 


SUrV  Nam«, 

and  Ap|'r»xiiiiiitp 

R.  A.  and  N.  P.  D. 

1890-0. 


Authority. 


Epoch 
of 

nl.s. 
1800. 


R.  A. 


So 
3  I 


Adopted 
P.M. 


N.  P.  D. 


Epoch 
of 

Ot>8. 
1 800. 


.:, 

IJcJ 


If 

!o 


Adopted 
P.  M. 


Groomlridge  3920  Groombr.392O 


48" 
o' 


Groombri  Ige  3921 

22h   50m 

41-    6' 


Radcliffe  . 

Bonn 

Greenwich 


Radcliffe 

I'..  .1111 
Greenwich.. 


Grootnbridge  3922  Gronmbr.3922    12-1 
22b  48"'  Radcliffe 46-8 


1  1'8 


s 

58-64 
50-8|     -67 

75-85     7" 
94-8       -78 


13-9  13-66 
48-7  13-78 
83-8  14-18 
88-8  14-21 


IO      12 


|  Kasan 69*8 


Groombridge  3923 
22''  ;om 
46°  1 6' 


Groombridge  3924  Groombr.3924 


Greenwich  .. 


Groombr.3923 

Radcliffe. 

Bonn  

Greenwich .... 


92-4 


14-8 
44'3 
76-3 
89-2 


12-8 


49-64  -oo 

•76  — -io 

•78  --10 

•69  -oo 


22" 

3*° 


50" 
22' 


Radcliffe.......!  45-6 

Helsingfors...   73-8 
Greenwich  —    94-9 


Groombridge  3925  Groombr.3925    13-8 

22h  50m  Radcliffe 49-4 

37*  57'  Harvard 75-7 


1 6  Lacertae. 

22h   j,m 

48'  58' 


Harvard 

Greenwich . . . 


757 
93'4 


16-77  -oo 

17-18  — -ii 

17-31  --05 

17-45  -oo 


33-I3  +-2I 

•66  —'17 

•52  +-io 

•71  -oo 


43-89  -oo 

44-02  —-08 

44-10  --13 

43-98  -oo 

-f  O'-OOII 


Groombr-3926  9-2  22-30  -oo 

Radcliffe 48-8       -35  --02 

Bonn  78-8       -37  — -01 

Greenwich 89' 5       '37  -oo 


Groombridge  3927  Groombr.3927    15-0  28-17 

22h  51"°  Radcliffe 49-4  ->.T 

47°  34'  Bonn 


Bradley  3038.... 


22 
7 


47 


•oo 
-92  +-n! 

— 70-2  27-81  +-13 

Greenwich....  94-027-84   - 


•oo 

i     -Oi-0042 


Groombridge  3929 
22h  51™ 
40*    2' 


Grooinbr.3928  7-6  52-94       'oo 

Radcliffe 47-5  52-87   +-56 

Greenwich 95-4  53-98       -oo 

+  os-oii8 

Groombr.3929  15-9  30-81       -oo 

Radcliffe 47-2  31-23   —'33 

Bonn 77-3  31-08   —-09 

Greenwich....  94-7  31-04       -oo 


s 

•oo  i 

+  •04  2 

+  •04  2 

•oo  3 


•oo  3 

-•'3  5 

•oo  4 

•oo  3 


10 
6 


M-8 

50-9 

75-8 
94-8 


13-9 

44'5 
83-8 
88-8 


12-8 
47-6 
69-8 
92-4 


14-8 
44-8 

76-3 
89-2 


12-8 
48-4 

73-8 
94-6 


43'5  °'° 
41-8  +i'3 
42-7  +0-1 
42-7  (  o-o 
—  o"'oio  . 

43*0  o-o 

+4-0  -0-4 

467  -2-3 

44-5  o-o 

+  0"'02O 

55-9       o-o 
56-7   -o-i 

36-1     +0-9 

57-3       o-o 
+  o"-oi8 

39-9  o-o 
41-2  — i-o 
42-2  —1-6 
40-8  o'o 
o"-oi2 


75-7 
93'4 


47'z 
78-8 
89-5 


15-0 

5°'5 
70-2 
94-0 


7'5 
44-0 

93'8 


'5'9 
50-5 
77'3 
94-7 


48-5 
49'8 


46-9       o-o 

45-4  +I-I 
47-2  -I-I 

45-8       o-o 
-o"-oi4 


1  2 

6 


33-7       o-o  z 

33'*   +o-3  2 

•3    +0-1  2 

33-3       o-o  5 
—  o"-oo5 


13-8  47-9      o-o 
49-8  48-5   +0-2] 


+  0-9 

O'O 


o-o 


59-5 

58-1   +i-, 

60-0   —  ro 

58-9       o-o 

—  o"-oo7 

33-0  o-o 
30-9  +1-8 
32-3  +0-1 
32-0  o-o' 
-o"-oi3 


51-3       o-o  6 

50-6  —  i-o  6 

47-1       o-o  32 
-o"'o49 


Groombridge  3930 


22' 
40' 


51" 
5"' 


Groombr.393O 

Kadcliffe 

Bonn 

Greenwich... 


Groombridge  3931  Groombr-393 1 

22h  51™  Radcliffe 

32*23'              Helsingfors ... 
Greenwich 


Groombridge  3933  Groombr.3933 
22h  52™  I  Radcliffe 

41°  54'  Bonn 


Groombridge  3934 
22h  52™ 

47°  34' 


Piazzi  XXII.  260. 
22h  52™ 

5'"  »' 


Piazzi  XXII.  261. 


22" 
5'° 


16' 


Groombridge  3937 

22h   52m 

30°  37' 


Groombridge  3938 
Z2h  53m 
4°'  44' 


Groombridge  3939 
22h  53™ 

39°  53' 


Groombridge  3940 
22''  54m 
37'  56 


Greenwich.... 


Groombr.3934 
Radcliife 

Bonn... 

Greenwich 


44'3 
80-4 
86-0 


12-8 
47-0 
78-0 
94° 


1 1-8 

47-4 
78-4 


14-9 
48-5 
70-4 
93-8 


•oo 
+  •04 
-•04 

•oo 


Groombr.3935    14-9 
Radcliffe 50  i 


Lund 
Greenwich .... 


Grooiubr.3936 

Radcliffe 

Lund 

Greenwich.. 


Groombr.3937 
Radcliffe... 
Helsingfors . . . 
Greenwich.. 


Groombr.3938 
Radcliffe... 

Bonn 

Greenwich 


Groombr.3939 

Radcliffe 

Harvard 

Bonn 

Greenwich.... 

Groombr.394O 

Radcliffe 

Harvard  

Greenwich.... 


85-0 
91-4 


I'9 
88-6 
84-3 


9-9 

47-1 

75-3 
95-2 


13-9 

47-5 
81-9 
90-5 

11-9 

45-8 
83-8 
76-6 
94'7 

13-8 

44-8 

7i-9 
9''5 


36-70 

•65 
•72 
•68 


31-61  -oo 

•91  —  -16 

•80  +-07 

•94  -oo 


12-69  -oo 

•8  1  -oo 

•78  +-14 

•94  -oo 


25-05  -oo 

•30  —'ii 

•47  --19 

•39  -oo 


31-33  -oo 

•64  —  •  1  1 

•82  --06 

•80  -oo 


36-01  -oo 

35-96  +-oi 

35-97  -- 

35-92  -oo 
—  o"-ooi3 

28-37  "oo 
•33 

•43  +-05 

•52  -oo 
+o"ooi8 

45-49  -0 

75  --'7 

•65  +  -02 

•69  -oo 


46-08       -oo 

-22     —'12 

'35     -'22 
•17     --05 

•  1  3       -oo 
+  o"-ooo6 

24-95       -oo 
•66  +- 
•64  --04 
•48       -oo 
—  o"'oo6o 


6 

5 

2 
10 


«3'9 

45-6 
80-4 
86-0 


12-8 

43-5 
78-0 

93-9 


1-4  o-o 

13-6  -1-3 

14-8  -17 
i3'3 


29-5 
29-5 
28-9 
29-7 


11-8 
44-1 


o-o 
+  0-1 
+  0-8 

o-o 
•002 

O'O 


II-I 

12-9  —  ro 
12-3   +0-6 

84-6    13-1          O'O 

"•028 


4'9 

45:s  30-9 

70-4  32-6 
93-8  31-3 
—  o 


14-9 

48-3 

85-0 

91-4 


I4-9 
46-8 
88-6 
84-3 


9'9 

47-8 

75-3 
95-0 


13-9 
50-2 
81-9 
90-5 

11-9 

45'« 
83-8 

76-6 
947 

13-8 

45-8 
71-9 
89-8 


O'O 

—  ri 

o-o 
•010 


56-5  o-o 

57-2  -0-6 

57-i  -0-3 

56-?  o-o 


45-2       o-o 

44'5    + 

45-6  +0-5 
46*0       o-o 

+  0"'OI2 


34'i 
337 
34-0 

347 


+°7 
+0-6 

o- 
"-ooj 


9-1  o-o 

9-0  —  o- 

9-1  -0-4 

87  o-o 


23-0  o'o 

25-1  -1-3 

24-5  +0-3 

25-9  -1-3 

25-0  o'o 

I0'2  O-O 

o'i  —0-3 

8-5  +1-0 

9-2  o-o 


Groombridge  3932.     This  No.  is  left  blank.     See  Catalogue. 
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Star's  Name, 
and  Approximate 
R,  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

Spoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

p 

ilS 
to 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  11. 

Piazzi  XXII.  276. 

22h   54m 

38°  17' 
Groombridge  3942 

22h  52111- 

10°  20' 
Groombridge  3943 

22h  54m 

45°  57' 

Groombridge  3944 
27°  30' 

Groombridge  3945 

22h  54m 

30*  46' 
Groombridge  3946 

22h  54m 

17°  27' 
Groombridge  3947 

22h   55m 

45'  12' 
Groombridge  394? 

22h   55m 

40°  38' 
Groombridge  3949 

22h  55m 

39°  34 
Groombridge  3950 

22h  55m 

35°  22' 

Groombr.394i 
Radcliffe  

I4'8 
45-3 

74'9 
93-I 

15-8 

48'9 
69-9 

93'5 

47-3 
76-9 

937 

15-9 
47-8 

777 
92-7 

9'9 

47'7 
76-8 

95'5 

10-4 
46-8 

lOO'I 

n-8 
46-8 

77-9 
88-2 

I3-9 
47'5 
79-3 
9°"5 

15-9 

48-9 

73'8 
93-8 

14-9 

49'3 
71-8 

95'9 

s             s 
25-93       -oo 

26-15  -'I? 
25-97  +-05 

26-06       -oo 

i6'i6       -oo 

'34   ~"24 
•18   --ii 

•03       -oo 
—  os-ooi7 

42-33        -oo 
42-11    +-04 
42-01    —  -oi 
41-91       -oo 

19-60          'CO 
20-06     —'31 
2C-30     —-42 

19-95       -oo 

38-82       -oo 
•71    +-io 

75   +'°5 
79       -oo 

22-11           '00 
22-08     —'14 
2  I  '69           'CO 

—  os  0047 

35-55           -°° 

•63    —  -oi 

•63  +-04 

•69       -oo 
+  os'ooi8 

49-07       -oo 

•37   -''7 
•29  +-03 
•36       -oo 

53-27       -oo 

•59  -'20 
•54  --06 

"54       'oo 

58-46       -oo 
-52   —  -io 

•52  --13 

•35       -oo 

5 

2 
2 

3 

4 
3 

7 

2 
2 
•    2 
3 

6 

3 

2 

5 

6 
3 

2 

6 

6 

4 
6 

5 
4 

3 

3 

2 

3 

3 
3 
4 
3 

3 

2 
2 

7 

14-8 
47'4 
74'9 
93-1 

15-8 

49'  5 
69-9 

92-0 

11-9 

49-8 
76-9 
937 

15-9 

48-3 
777 
92-2 

9-9 
46-8 
76-8 
95'5 

10-4 
46-4 

lOO'I 

u-8 
46-2 

77-9 
88-3 

I3-9 
49-8 

79'3 
90-5 

>5'9 

50-4 

73-8 
93'8 

14-9 
50-9 
71-8 
95'4 

7-9       o'o 
9-1    -0-3 
97   -o'l 

1O'2          O-O 
-f  O"'029 

5O'2          O'O 

51-8   -1-7 
50-5    -0-5 
49-9       o'o 
—  o"'oo4 

25-3       o-o 
27-2   —  o-i 
30-2    —1-8 
29-3^     o-o 

42-5       o-o 
42-7   -o-i 

41-9  +0-7 

42-6       o-o 

-fo"'OOI 

28-4       o'o 
28-1   +0-5 

28-5     +0'2 

28-8       o-o 

I2'6          O'O 
14-3     —  O'2 

16-6       o'o 
55-5       o-o 

54-9  +0-5 

56-0  —  o'6 
55-4       o-o 
—  o"'ooi 

0-7       o'o 
2-9  -1-3 

3-0  -0-7 

2'6          O'O 

32-3       o-o 

32-9  -0-4 
31-7  +0-9 

32-7          O'O 

49'i       o-o 

47'4  +°'9 
47-0  +0-9 
47-4       o-o 

—  O""O2  1 

5 
4 

2 

3 

4 
3 
7 
'3 

2 

4 

2 

3 

6 

4 

2 

5 

6 

4 

2 

6 

6 
6 

5 
3 
3 
4 

3 

3 

2 

3 
3 

2 

4 
3 

3 

2 
2 

5 

Groombrirlge  3951 

22h  56™* 

46°  23' 
Groombridge  3952 

22h  56m 

45°    4' 
Groombridge  395; 

22h   56"° 

35°  36' 
I  Andromedae...o 

22h  56m 

48°  15' 
Groombridge  3955 

22h  56m 

46"  27' 
Groombridge  3956 

22h  jgm 

39°  44 
Groombridge  3957 

22h  57m 

46°    i' 

2  Andromedae  
22u  5?m 

47°  5°' 

Groombridge  3959 
22b  57™ 
30°  23' 

Groombridge  3960 

22h   57m 

27°  17' 

Groombr.395i 
Radcliffe 

If* 

83H 
92-8 

1  1-8 
47'3 
85-9 
94'4 

14-9 

48-8 
71-8 
95'4 

6-8 
46-4 
91-6 

14-8 

507 
84-2 

93-3 

'5'9 
47-5 
71-9 

94^ 

11-9 
50-2 
80-1 
93-6 

9'4 
44'8 
82-1 
90-2 

12-8 

48-3 
74'8 
95-1 

13-4 

49'5 
80-6 
94-0 

s             s 
14-93       -oo 
•69  +-17 
•76   +-04 
•79       -oo 
—  o"-ooi8 

34'43       'oo 
•51    —'05 
•58   --09 
•49       -oo 

23-95       -oo 
24-17    —-09 

24-29  --13 

24-24       -oo 

51-48       -oo 
•52   +-04 
•65       -oo 

+  O8'0020 

50-90       -oo 
•96  —-03 
•90  +-07 

•97       -oo 
57-91       -oo 

•98  --09 

•91  --04 

•86       -oo 
10-38       -oo 

•41  +-04 

"53   -'03 
•53       -oo 
+  os-ooi8 

32-07       'oo 

•26     +'02 

•52  --03 

'53       "oo 

9-36       -oo 

"34  +'°5 
•42   —'oi 
•42       'oo 

9-90       -oo 
10-08    —-13 

9-97     +-02 

10-00       'oo 

-j-O8-OOI2 

6 

2 
2 

5 
3 

2 

3 
3 

2 

2 
2 

4 

6 
6 

4 

2 

3 

2 

4 

S 
4 

2 

3 

5 

2 

3 

4 

8 
3 
3 
3 

4 

2 
2 

5 

IO 

3 
3 

7 

•3-8 
49-3 

92-8 

47'2 
85-3 
94^ 

14-9 

71-8 
95'o 

9-9 
44-8 
91-6 

14-8 
42-5 
84-2 
94-1 

15-9 
46-5 
71-9 

94'9 

11-9 
46-4 
80-  1 
94-2 

9  '4 
46-5 
82-1 
90-2 

12  8 

74-8 
95-1 

13-9 

46'3 
80-6 

93'5 

32-1       o'-'o 
31-7    +0-1 

33-3  -1-7 

—  o"-oo8 

52-8       o-o 
53-8   -1-2 
52-8   -0-5 
52-3       o-o 
—  o"'oo6 

40-5           O'O 

41-8   —0'6 
41-2   +0-3 
41-9       o'o 

51-5       0-0 
54'3  a     o-o 

46-7       o-o 
46-2   +0-9 

47-3    +°-8 
48-2        o'o 

29-2       o-o 
29-8  —  0-9 
27-6   +ro 

28'2          O'O 

—  o"-oi3 

3-0       o-o 
3-6   +0-1 
4-9   -0-4 
4-8       o-o 

-fo"'022 

O'7          O'O 
I  '2          O'O 

i-o  +0-5 
i  '6       o'o 

-fo"-OI  I 

39-2       o-o 

38-9  +0-5 

39-1    +0-4 
39-6       o-o 

55-2       o-o 
56-0   —0-3 
55-2    +0-8 
56-1       o'o 
+  o"-or  i 

6 

4 

2 

5 

3 
3 

3 
3 

2 
2 

2 

4 

28 
3 
4 

'2 

3 

2 

4 

5 
3 

2 

3 

5 
3 
3 
3 

7 
4 
3 
3 

4 
4 

2 

5 

10 

4 
3 

5 

Bonn 

Greenwich  .... 

Groombr.3942 
Radcliffe  

Greenwich  

Groombr.3952 
Radcliffe  . 

Kasau  

Bonn  ... 

Greenwich.... 

Groombr.3943 
Radcliffe  

Greenwich  

Groombr.3953 
Radcliffe  
H  arvard  

Bonn  

Greenwich  .... 

Groombr.3942 
Radcliffe  
Helsingfors  .  .  . 
Greenwich.... 

Groombr.3945 
Radcliffe  

Greenwich  — 

Groombr-3954 
Radcliffe  

Greenwich  .... 

Groombr.3955 
Radcliffe  

Helsingfors  ... 
Greenwich  .... 

Groombr.3946 
Radcliffe  
Greenwich  .... 

Groombr.3947 
Radcliffe  
Bonn  

Bonn  

Greenwich  

Groombr.3956 
Radcliffe 

Harvard  .. 

Greenwich  — 

Groombr.3957 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr.3948 
Radcliffe 

Greenwich  .... 

Groombr.3958 
Radcliffe  

Bonn  

Bonn  

Greenwich  

Groombr-3949 
Radcliffe  

Greenwich  .... 

Groombr-3959 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  .... 

Groombr.396o 
Radcliffe  .  .  . 

Harvard  

Greenwich  
Radcliffe  

Harvard  

Helsingfors  .  .  . 
Greenwich  — 

Greenwich.... 
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S'ai'a  Name, 
.iinl  Approximate 
K.  A   and  N.  p.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

SUr's  Name, 
and  A|ii<ri>\imale 
R.  A.  and  N.  P.  JJ. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epo>-li 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 

C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

»• 
1 

o 
•s 

A 

Ei«och 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.  D.  1890-0. 

K-i'iuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 

r.  M. 

Adopted 
P.M. 

Adopted 

p.  k 

Groombridge  3961 
22h  57™ 
46°  31' 

Groombridge  3962 

22h  57m 

36-  46' 

Groombridge  3963 
22h  57™ 
37°  20- 

Groombridge  3964 

22h   57m 

3°°  44' 

Groombridge  3965 
22h  57™ 
35-21' 

Groombridge  3966 

22h  58™ 

30*  59' 
Groombridge  3967 

22h   58™ 

26*  22' 

Groombridge  3968 

22h  58"" 

27"  15' 
Groombridge  3969 

22h  58™ 

37*  '7' 
Bradley  3058 

Groombr.396i 
Radclifle  

14-8 

48-8 
79-8 
93-1 

•  3-8 
49-8 
82-2 
94-8 

14-9 

50-4 

75'9 
95'5 

10-9 

50-3 
75-8 

94'9 

14-9 

48-2 
71-8 
94-2 

12-9 
5«'3 
737 
92'3 

I  I'O 

5I-4 

77-8 
96-1 

13-4 
5''4 

777 
92-0 

14-9 

51-8 

77'9 
94'9 

77 
5>'3 
94-9 

•*                   8 

43-44       -oo 
•38   +-03 
•55   --16 
•38       -oo 
—  o"ooo8 

33-26       -oo 

•26    +-I2 

'54  -'06 
•51       -oo 
-f  o"-oo3  i 

57-92       -oo 
57-99  --03 
57-96  +-04 
58-03       -oo 
+  o"-ooi4 

51-51        -oo 
•60  —-04 
•66  --06 
•63       -oo 
+  o'-ooi5 

59-52       -oo 
•46  +-09 
•49  +-08 
•58       -oo 
+o'-ooo8 

3-08       -oo 
3-12       "oo 
2-96  +-18 
3-16       -oo 

+  O8'OO1O 

T'66       -oo 
•67   --13 

•68   --22 
-40       -oo 
—  o"-oo3i 

14-65       -oo 

15-07     —'20 
14-96     +-07 

15-11       -oo 

-fo"-oo59 

38-65       -oo 

79  -'" 

77   ~'°7 
•71        -oo 
+  o'-ooo7 

11-67       '°° 

'3'*3   +'53 
15-86       -oo 
+  o'-048i 

5 
4 
3 
4 

4 

2 

3 
3 

3 
3 
3 
4 

6 

2 
2 

5 

5 
3 

2 

6 
3 

2 
2 

4 

A 

2 
2 

6 

10 

2 
2 

6 

4 
3 
3 
5 

4 

h 

•  4-8 

47'5 
79-8 
93-1 

13-8 
49-8 
82-2 
94-8 

14-9 
49-0 

75'9 
95-8 

ll-2 

46-. 

75-8 
947 

14-9 

49'3 
71-8 

93'9 

12-9 

47'9 
737 
92-6 

I  I'O 

43-8 
77-8 
957 

13-6 

47-8 

777 
91-6 

,4-9 

46-5 

77'9 
95-0 

7-6 
43'4 
93-2 

57"-+       o'-'o 
58-6  —0-6 

58-2     +  0-2 

58-7       o-o 
+  o"-oi7 

59-9       o-o 
58-9      o-o 
57-9       o-o 
57-6       o-o 
—  o'-ozg 

44-5       o-o 

45-1  -0-5 
43-9  +0-7 

44-6       o-o 
+  o"-ooi 

19-2       o-o 
18-9  +0-9 

19-3  +I-I 

20-7       o-o 
+o"-oi8 

2  I  'I          O'O 
2I"2     —O'4 

19-5   +ro 

2O'I           O'O 

—  o"-o  1  3 
9'8   +i'4 

13-1  -1-5 
12-3  -0-3 

I2'2          O'O 

+o"-oi3* 

52-3       o-o 
50-4  +1-8 

51-4  +0-7 

j2'O          O'O 

—  o"-oo4 
4-6       o'o 

3-4  +>•' 

3'<>  -r-i'3 
4-3       o-o 
—  o"-oo4 

23-9       o-o 

*3'3   +°'3 
23-9  -0-5 

23-3       o-o 

—  o"-oo7 

34-1       o-o 
347    -1-2 
32-7       o-o 
—  o"-oi7 

5 
3 
3 

4 

4 
3 
3 
3 

3 
4 
3 
3 

7 
3 

2 

5 

5 
4 

2 

6 

3 
3 

2 

4 
4 

2 
2 

4 

1  1 

4 

2 

5 

3 
3 
3 

4 

6 
3 

33 

Groombridge  397  1 

22h  58m 

30"    8' 
3  Andromeda  

Groombr.397i 
Radcliffe  .  .  . 

12-8 

51-2 

75-* 

95'* 

9-9 

47'i 
78-3 

94'3 

15-8 

5''4 
69-8 
93-8 

12-8 
51-9 
73-8 
947 

10-8 
44-8 

74-z 
917 

16-0 

50-5 
777 
95'3 

>5'9 
49'5 

777 
93'5 

14-8 
48-2 

73'4 
91-5 

II'O 

49'4 

78-7 

95"' 

15-9 

51-8 
827 
96-4 

»                 8 

50-49       -oo 
•76   --18 
•81    --16 

•72       -oo 

+  O'-OO29 

13-57       -oo 
13-89  +  -23 
14-42   +-16 
14-81       -oo 
+o"oi47 

12-16       -oo 
12-64  +'io 
13-00  +-05 
13-44       -oo 
+  o"-oi64 

34-25       -oo 

•45   -•°4 
•55   --04 

•59       -oo 
-)-  o'-oo42 

21-23       '°° 
•45   --ii 
•47  --04 
•48       -oo 
+  o"-oo3i 

36-85       -oo 

37'H  -'3° 
36-89  —-06 
36-82       -oo 
—  o"ooo4 

6-08       -oo 

•33  -''5 
•67   --42 
•29       -oo 

+  O"'OO27 

43-65       -oo 
•59  +-oi 
•60  —-04 

•54       -oo 
—  o'-oo  1  4 

22-84       '°° 
•85       -oo 

•94  -'°9 
•85       -oo 
-j-o'-oooi 

19-74       -oo 
20-81    —-27 

21-11     +'10 
2  1  -49          'CO 

+  O''O2I7 

j 

5 

5 

2 

S 

5 

S 

2 

5 
5 

2 

8 
5 

2 

3 

2 

3 

6 
3 
3 

7 

5 
3 

2 

3 

6 
3 

2 

7 
3 

2 
2 

3 
4 

2 
2 
4 

4 
3 
3 

S 

12-8 

45-4 

75'* 
95-2 

9-9 

45'« 

78-3 
937 

15-8 

45'3 
69-8 

937 

12-8 
52-2 
73-8 
947 

10-8 
45-8 
74'z 
9''3 

1  6-0 

50-5 

777 
95  -o 

'5'9 
46-8 

777 
94-0 

14-8 
51-2 
73'4 
9''5 

I  I'D 

49'4 

78-7 

94'9 

'5'9 

48-8 

82-7 
94'5 

"        " 

(.8-2       o-o 
47-5   +0-9 
48-5   +0-1 
48-7      o-o 
+o"-oo6 

58-3       o-o 

51-8  +0-7 

47'9  -'%I 
44-2      o-o 

—  o"-i69 

53-2       o-o 

53'5  -'"4 
507  +0-4 
50-2       o-o 
-o'-o39 

577       «-o 

577   +o'4 
58-9  —  o-6 
58-6       o-o 
4-o"'on 

3-0       o-o 

2-5  -0-3 
I-I  +0-4 

l'2          O'O 

—  O"'O22 

457       o-o 
45-8   -o-i 
45-0  +0-7 
457       o-o 
o"-ooo 

15-3       o-o 

I  C'l          I-Q 

5 
3 

2 

5 

5 
3 

2 

5 

5 

4 
8 

7 

2 

3 

2 

3 

6 
4 
3 
9 

5 
3 

2 

3 

6 

4 

2 

7 

3 
3 

2 

3 
4 

2 
2 

4 

4 
5 

^ 

10 

Helsingfora  .  .  . 
Greenwich.... 

Groombr.3972 
Radcliffe 

Greenwich  .... 

Groombr.3962 
Radcliffe  

i2h  59™ 
40'  32' 

Groombridge  3973 
22h  57™ 
10°  14 

Groombridge  3974 
22h  59™ 
3°"  5'' 

Bradley  3054.. 

Harvard  

Bonn  

Greenwich.... 

Groombr.3963 
Radcliffe  

Greenwich.... 

Groombr.3973 
Ridcliffe 

Harvard  
Greenwich.... 

(Iroombr.396^ 
Radcliffe  

Kasan  

Greenwich.... 

Groomlir.3974 
Radcliffe 

Helsingfore... 
Greenwich  ... 

Groombr.3965 
Radcliffe...  . 
Harvard  

Helsingfors... 
Greenwich  ... 

Groombr.3975 
Radcliffe 

22h  59™ 
23°  23' 

Groombridge  3976 
22h  59™ 
27*  ii' 

Groombridge  3977 

23h      Om 

27°  21' 
Groombridge  3978 

2jh     om 

46°  42' 
Groombridge  3979 

zjh     om 

16°  30' 
Bradley  3067  

Christiania  
Greenwich.... 

Groombr.3976 
Radcliffe 

Greenwich  .... 

Groombr.3966 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.3967 
Radclifle  

Helsingfors... 
Greenwich  .... 

Groombr-3977 
Radcliffe 

Helsingfors  ... 
Greenwich  .... 

Groombr.3968 
Radclifle  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.3978 
Radcliffe 

I3-2     —0'2 

12-3       o-o 
—  o"-o38 

29-3       o-o 
28-5   +r6 
30-2   +0-5 
31-1       o'o 
+o"-024 

8-7       o-o 
8-9  -fo-6 
10-8   —0-7 
10-4       o-o 

+  0"'020 

41-4       o-o 
39-6  +0-6 
39-3    -o-i 
38-9       oo 
—  o"'o3i 

Helsingfors  ... 
Greenwich.  ... 

Groombr.3969 

Rarloliffin 

Bonn  

Greenwich.... 

Groombr.3979 
Radcliffe  

Harvard     

Helsingfors  .  .  . 
Greenwich.... 

Groombr.398o 
Radcliffe  

Greenwich  .... 

Groombr-397o 
Radcliffe  

22h  59m 

9°  4«' 

22h  55™ 
6°  '4 

Greenwich.... 

Greenwich  ... 

, 

3  Z 
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Star's  Name, 
ami  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R,  A. 

N.  1'. 

u. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Aatliority. 

R.  A. 

N.  P. 

1). 

Epoch 
of 
Obs. 
1800. 
+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

p 

•a-! 

cr    D  CO 

la  cL" 

g£= 
•z-*^ 

fc 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

_«i 

I** 

~"3  2, 

•«  aj  CT* 

C  -*J  on 

£  c.  M 

CC.S 

3 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

CO 

C 

O 

+3 

1      ce 

1 

O 

<4- 
C 

o" 

fc 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  3981 

23h      Im 

26°  17' 
Groombridge  3982 

23h      lm 

27*  22' 

Groombridge  3983 
23!"    om 

'5°    4' 
I  Cassiopeiae  

Groombr.398i 
Radcliffe  

10-9 
48-4 
78-2 
94-6 

15-9 
49-1 

777 
94-6 

13-8 
50-5 
91-3 
95'4 

9-8 
47-1 

73-8 
80-4 

11-9 

45'4 

75'9 
92-5 

u-8 

48-3 
74'5 
91-6 

>3'9 

48-3 

862 
91-4 

9'9 

48-5 

75-1 
83-8 

8-8 

45-8 
78-2 

9'"5 

12-8 

45'5 
73'2 
93-8 

3178       -oo 
•98    --13 
•97    --06 
•94       -oo 
+  o'-ooi9 

40-40       -oo 

•70     —'20 

•60  —-03 
•6  1       -oo 

+  O''O027 

54-99       -oo 

55-40  --09 
55-59  +-09 

5572       -oo 
-f  o'-oogo 

5772       -oo 

•82     —'02 

•83  +-03 

•87       -oo 

+  O8'OO2I 

15-83       -oo 
16-01    —•!! 
16-11   —  -iz 
16-03       '°° 

+  O8'OO25 

17-58       -oo 

•72  --04 

79  -'°3 
•80       -oo 

+  08'0028 

37-87       -oo 

38-07  --04 
38-15  +-07 

38-25       -oo 
+  o"-oo49 

37-81       -oo 
•60   +'io 
•58  +'o6 
62       -oo 

—  O"-OO26 

44-45       -oo 

44-93  +-07 

45-66     —'20 

45-66       -oo 
+  os-oi47 

31-56       -oo 

•76  --15 

•64       -oo 
"66       -oo 

+  O8-OOI2 

4 

2 

3 
5 

5 
3 

2 

5 

4 

3 
3 
5 

7 
3 

2 

3 

5 
3 

2 

3 

5 
4 

5 

5 

4 
4 
4 
3 

5 
6 

3 
3 

6 

4 

2 

3 

5 
3 

2 

4 

10  -9 
46-4 

78-2 

94'  5 

15-9 
45-6 

777 
94-6 

13-8 
51-1 

9i-3 
95'5 

9-8 
44-6 
73-8 
80-4 

1  1  -9 

46-5 

75'9 
92-5 

1  1-8 
45'5 
74'5 
92-1 

I3-9 
50-1 
86-2 
91-4 

9.9 

45-6 

75'' 
83-8 

8-8 
47-2 
78-2 
91-5 

12-8 
47-0 
73'2 
93'6 

56-7       o-o 
54-8  +1-7 
58-4  -2-1 
56-2       o'o 

—  o"-oo6 

53-2       o-o 

52-8  +0'3 

54-1    -i-o 
53-1       o-o 
-o"-ooi 

32-2       o'o 
347   -i'5 
33'i   +  i'3 

34'6       o-o 

+  o"-O3O 
29-3       o-o 

27-7  +1-3 

28-6     +0-2 

28-8       o-o 
—  o"'oo7 

34-5       o-o 
35-8   -07 
37-0  -1-4 
35-8       o-o 
+o"-oi6 

42-4       o-o 
42-9  -0-3 
42-6  +o'i 
42  '8       o-o 
+o"-oo5 

58-4       o-o 

60-3     —  2'O 
58-1     +0-2 

58-3       0-0 
—  o"-ooi 

21'8          O'O 

217  +1-8 

25-5  -0-7 

25-2       o-o 
+  o"-o47 

2  2  '4          O'O 

17-8   —  o'4 

14-6  -1-3 

ii"5       o-o 

—  O"'I32 

2'2          O'O 
2-2     +0-4 

3'3   -0-5 
3-0       o'o 
+  o"-oio 

4 

4 
3 
5 

5 
3 

2 

5 

5 
4 
3 
5 

7 
4 

2 

3 

5 
3 

2 

3 

5 
3 
5 
4 

4 
3 
4 
3 

5 
4 
3 
3 

6 

4 

2 

3 

5 
4 

2 

4 

Groombridge  3991 

2jh      jm 

46°   r 

Groombridge  3992 

2jh      jm 

51°  25' 
Groombridge  3993 

2Jh     jm 

26'  57' 

Groombridge  3994 
23h    3m 

/  o             / 

26     22 

PiazziXXIIIi.... 

2jh      2m 

15°    o' 

Groombridge  3996 
23h    4m 
40°  56' 

Groombridge  3997 
23h    4m 
5i°    7' 

2  Cassiopeiae  

Groom  br.  399  1 
Uadcliffe  .. 

11-9 

477 

74'9 
89-2 

14-0 

48-3 
83-0 
92-8 

15-0 

49'3 
80-0 

94'4 

10-8 

47-5 
77-8 

75'4 

«3-8 
48-4 

9'1-3 
94-6 

11-8 

47'3 
76-4 
88-2 

13-9 
477 
807 
91-1 

9-8 
47-8 
72-9 
96-3 

10-9 
48-0 
72-9 
88-5 

9-8 
48-4 
72-9 

94'9 

s             s 
7-54       -oo 
•68   —-03 
•62   +  -13 
•80       -oo 
+  o"-oo35 

36-14       -oo 
35-82   +-15 
3571    +-08 
35-75       -oo 
—  os  -0049 

18-45       '°° 

•48     —'02 

•63     --I7 

-46       -oo 

+  0B-OOOI 

29-53       -oo 

•31  +-15 

•29  +''3 
•42       -oo 

—  os-ooi7 

51-46       -oo 

52-19  --39 
52-20  +-03 

52-27       -oo 

+  08-OIOO 

iS-io       -oo 

•04  +-07 

•01    +-io 
•ii       -oo 

+  O8'OOO  I 

41-66       -oo 
•78  —-08 

79   -'°5 

•75       -oo 

+  O8'OO  I  2 

1-97       -oo 
•97   —-06 

•92  --05 

•84       -oo 
—  os-ooi5 

23-72       -oo 
23-02   +-03 
22-49  +'11 
22-32       -oo 
—  O8'oi8o 

7'68   +-33 
8-20   —-II 
8-24  —  -11 
8-  1  6       -oo 
+  os-ooi7* 

6 

3 

2 

3 
4 

2 

4 
3 

3 
4 
3 

5 

6 
3 

2 

7 

4 

2 

3 

H 

5 
4 

2 

3 

5 

2 

2 

3 

7 
3 

2 

6* 

12 

7 

2 

3 

I 
3 

2 

5 

II-9 

47'3 

74'9 
89-2 

14-0 
50-1 
83  o 
92-8 

15-0 

45-8 
80-0 
94-6 

10-8 

44'9 

77-8 

75'4 

,3-8 
45-6 
91-3 
94-0 

11-8 

45-8 
76-4 
88-2 

I3-9 

51-8 
80-7 
91-1 

9-8 
43-8 
72-9 
96-4 

10-9 

49'  5 
72-9 
88-5 

9-8 
46-8 
72-9 

94'3 

a           a 
59-2       o-o 

61-2   —  1-5 

61-4  -1-3 

60-3       o'o 
-+  o"-oi4 

37-6       o-o 
37-6  +0-7 
38-8   +0-3 
39-4       o-o 

+  0"'023 

427       o-o 
43-2   -07 

42-4    -0-2 

42-1       o-o 
—  o''-oo8 

2Z-O          O'O 

21-3  +0-5 

21-4     +0-2 
21-6          O'O 

—  o"'oo6 

47-9       o-o 
48-1    -0-3 
47-5   +0-3 
47-8       o-o 
—  o"-ooi 

43-2       o-o 
44-1    -i-o 

43'9  ~°'9 
43-0       o-o 

—  o"-oo3 

37-2       o-o 

36-4    +1-2 

37'4  +°'4 
37-9       o-o 
+  o"-oo9 

50-4       o-o 

49-8     +0-2 

49-8  -0-3 

49-2       o-o 
—  o"'oi4 

32-9       o'o 

39-5  +0-9 

45'1   -°'3 
47-8       o'o 

+  0"'I92 

30-5       o-o 

30-2  -0-3 

30-3   —0-8 
29-1       o-o 

—  o"-oi7 

i 

4 

5 
4 
3 

3 
4 
3 
5 

6 
4 

2 

6 

4 

4 
3 

7 

5 
3 

2 

3 

5 

4 

2 

3 

7 
4 

2 

7 

12 

6 

2 

3 
I 

2 
2 

4 

Helsingfors.  .  .  . 
Greenwich  .... 

Groombr.3982 
Radcliffe  
Helsingfors  .  .  . 
Greenwich.... 

Groombr-3983 
Radcliffe  

Bonn  

Greenwich  

Groombr.3992 
Radcliffe  .  .  . 

Lund  

Greenwich.... 

Groombr-3993 
Radcliffe 

Kasan  

Helsingfors  .  .  . 
Greenwich  ... 

Groombr.3994 
Radcliffe 

Greenwich  .... 

Groombr.3984 
Radcliffe  

23h      Im 

31°  10' 
Bradley  3060  

Helsiugf  ors  .  .  . 
Greenwich  ... 

Groombr.3985 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.3995 
Radcliffe 

23h      2m 

44*  3i' 
Groombridge  3986 

23h      2m 

37'  46' 
Groombridge  3987 

2Jh      2m 

50*  47' 
4  Andromedae  

*3h      2m 

44°  i2' 
5  Andromedae  

Bonn  

Greenwich  ... 

Groombr.3986 
Radcliffe  

Greenwich  .... 

Groombr-3996 
Radcliffe  

Harvard  

Greenwich  ... 

Groombr-3987 
Radcliffe  

Greenwich'.... 

Groombr.3997 
Radcliffe 

Lund  

Greenwich  

Groombr.3988 
Radcliffe  
Bonn  ... 

Greenwich  ... 

Groombr.3998 
Radcliffe  . 

2jh     jm 

31*15' 
6  AndrornedcB 

Helsingfors  .  .  . 
Greenwich.... 

Groombr-3999 
Radcliffe 

Greenwich  

Groombr.3989 
Radcliffe  

23h      2m 

41°  18' 

Groombridge  3990 

23h      2m 

3°*  52' 

2jh      (.m 

47°    2' 
Groombridge  4000 

2jh      jm 

31°  18' 

Bonn  

Bonn 

Greenwich  .... 

Groombr.3990 
Radcliffe  

Greenwich  .... 

Groombr.4Ooo 
Radcliffe 

Helsingfors... 
Greenwich  ... 

Helsingfors  .  .  . 
Greenwich  
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.P. 

I). 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Oba. 
1800. 

ITS  i. 
8$9 

••i 

•^ 

id 

No.  of  Obserrationa. 

K]»Tll 

of 

Obs. 
1800. 

Second*  ul 
Adopter) 
N.  P.  D.  1890-0. 

jo 

1- 

No.  of  0'  'serrations. 

Epoch 
of 
Oba. 
1800. 

+ 

1 

Residuals 
C-O. 

1 
j 

O 

e 

si  ' 

Epoch 
of 
Obs. 
1800. 

,-j 

'    :  f 

\K 

!•«&. 

ri 

Rewdiials 
C-O. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

Groombridge  400  1 
»6°  51' 

3  3  Cephei             TT 

Groombr.40Oi 
Radcliffe  

15-0 

499 
777 
94-0 

9-0 
45'5 
94'  5 

10-6 
47-8 
77-8 
91-5 

11-9 

47'3 
70-8 
89-5 

10-8 
44-8 
70-2 
98-6 

12-9 

47-8 

77'4 
93-2 

14-1 

46-8 
83-9 
76-7 
94-6 

15-8 
47-8 
69-8 
95-2 

:,5-8 

47'« 
696 
94-8 

i  1  1  -8 

47-8 

73'9 
92-2 

8 

z'33 
•87 
78 
•8  1 

+  o'c 

2376 

23-83 
24-05 

54'5o 
'5* 
'4* 
•36 
-o'c 

2-36 
•19 
•19 

•02 

34-66 
34-9I 
34-97 

35'2'. 

11-94 
I2M4 

11-88 
11-93 

—  o'-< 

23-89 

24-07 

24-35 
24-28 
24-38 
+o-< 

1-38 

2-07 

178 
2-67 

16-04 
16-14 

15-83 

1  6-06 
+  o'-< 

2  3  "44 
•47 
'53 
'54 
+  o-< 

8 
-'I? 

—  -01 

•oo 
024* 

•oo 
+  •06 
•oo 
036 

•oo 

-•04 

•oo 
1017 

•oo 

+  •02 

-•08 

•oo 
>044 

•oo 

-•04 

+  -IO 

•oo 
3063 

•oo 

—  '21 

+  -°5 
•QO 

3001 

•oo 

+  •02 

'O± 

2 

4 

2 

5 

7 
3 

21 

7 
4 
3 
3 

3 

2 

2 

3 

6 

4 
3 
3 

5 
4 
4 
3 

8 
3 

2 
2 

3* 
5 

2 

3 

5 

5 
3 

9i 

4 
3 

2 

3 

I5-0 
46-5 

777 
94-0 

9'9 

46-6 

93"o 

io-6 
48-2 
77-8 
91-5 

11-9 
51-2 

70-8 

10-8 

46-5 

76-2 

12-9 
45-4 
77'4 
93-2 

14-1 

44'5 

83-9 
767 

937 

15-8 

48-5 
69-8 

15-8 
46-5 
69-6 
94-4 

u-8 

46-8 

73'9 
92-2 

54*8      o'o 
55-0  +0-7 
55-6  +ro 
57-1  ^     o-o 

23-4      o-o 
24'!   +0-3 
257       o-o 

+  0"'029 

24-6       o-o 
25-1   +1-6 

26-3     +0-2 

26-8       o-o 

17-6       o-o 
15-8  +1-0 
16-8  —0-3 
16-2       o-o 
-o"-oi6 

19-2       o-o 
19-6  —  ro 
18-1   —o-i 
17-6       o-o 
—  o"-oi8 

18-7       o-o 

20'1     —  I'l 

19-4  +0-1 
19-7       o-o 
+o"-oi3 

357       o-o 
357   -0-6 
33-9  +°'4 
35'3   -0-8 

—  O"'O2O 

31-8       o-o 
31-3   -o-i 
30-8       o-o 
30-4       o-o 
—  o"'oi8 

3  1  -o       o'o 
31-2   +0-6 
32-5   -o-i 
33-0       o-o 

3-5       o-o 

2'5     +1-2 
1-8    +2'0 

3-9       o-o 

+  o"-oo5 

2 

3 

2 

5 

12 

4 
5' 

7 
3 
3 
3 

3 
3 

2 

3 

6 
4 
3 
3 

5 

4 

4 
3 

8 
3 

2 
2 

3 

5 
3 
3 
5 

5 
3 

2 

8 

4 

4 

2 

3 

7  Andromedte  

Ji-  i. 

Groombridge  401  2 

2jh     ^m 

5°°  35' 
Groom  bridge  40  1  3 

2jh      -in 

48-  32' 

Groombridge  401  4 
44°  •»' 

Groombridge  40  1  5 
23h    9m 
46°  S3' 

Groombridge  40  1  6 
47'    7' 

Groombridge  4017 

z-h     gin 

39°  58' 

Groombridge  4019 
47*  '7' 

Groombridge  4020 
44°    4' 

Groombridge  402  1 

2  jh     ga> 
15'   21' 

Groombr.4Oi  i 
Radcliffe  

7'9 
44'5 
76-2 
80-0 

12-8 

47'3 
79-8 
93-1 

11-9 

47-8 
70-3 
92-4 

13-9 
50-1 

74'9 
94^ 

11-9 

47-8 
76-4 
92-2 

11-9 
48-6 

78-8 
94-1 

12-9 

45'5 
768 

93  '4 

12-0 
46-8 
80-5 
94-1 

II-9 

45'4 

74'9 
937 

13-8 
95'5 

a             H 

29-94       -oo 

30-22     +'04 

30-54       -oo 
30-58       -oo 

53-17       -oo 

•53  --09 
•67  +-03 

•80       -oo 
+  o»-oo;9 

51-82       -oo 

77   +-03 
•95   --16 
•78       -oo 

0-14       -oo 

•46  --06 

76  —-19 
7  1        -oo 

16-27       -oo 

'34  +'°* 
.    -25  +-20 
•50       -oo 

I3'H       'oo 
•31   —  -oi 
•54  --08 
•54       -oo 

12-58       -oo 

74  -'OI 
•8  1   +-06 

•94       -oc 
+  0--0045 

54-63       -oo 

'57   -'03 
•45   +-oi 
•42       -oc 

—  O-OO26 

54-90       -oc 
•8  1   +-06 

'87     —'02 

•84       -oc 
—  os-ooo7 

54-63       -oc 

55-03   -'33 
54-81       -oc 

+  0'-0022 

6 

7 

2 

3 

5 
4 

2 

5 

5 
4 

2 

3 

4 
3 

2 

4 

3 
7 

2 

3 

t 
3 
3 
3 

5 
3 

2 

6 

2 
2 

3 
3 

5 
3 

2 

3 

3 

3 
S 

8-5 

76-2 
80-0 

12-8 

49-2 
79-8 

90-8 

1  1-9 

45-2 
70-3 
92-4 

I3-9 
47-8 
74^ 
94'9 

JJ-J 

76-4 
92-2 

11-9 

47-2 
78-8 

12-9 

43-8 
76-8 
92-9 

12-0 

47'  5 
80-5 

94'i 

11-9 

44-8 

74^ 
937 

13-8 

47'3 
95-3 

•                         0 

^8-0       o-o 

H'9  +0'1 
427   -07 
4.17       o-o 
—  o"-o88 

43-1       o-o 
44-4  -0-6 
43-6  +0-6 
44-4      o-o 
+  o  -017 

5-8       o-o 

6-9    —  O'2 

8-5  —PI 

8-0      o-o 

+  o"'O27 

29-0       o-o 
28-6  +07 
30-2   —0-7 
29-6       o'o 

46-7       o-o 

50-1  -0-3 

51-9  +0-6 
54-0       o-o 

22-7       o-o 

20-9  +1-5 
23-6  -1-4 

22'I           O'O 

—  o"-oo7 

50-3       o-o 
507       o-o 
52-2   —re 
51-4      o-o 
+o"-oi4 

47       o-o 
4-0  +0-7 
5-2   -0-5 
47       o-o 
o  -ooo 

26-1       ox 
27-2   —  o'l 

28-5  -0-5 

28-6       o-c 
48-1       o-c 

47-1  +0-3 
46-4       ox 

—  0''-02I 

20 

4 

2 

3 

S 
3 

2 

3 

S 
3 

2 

3 

4 
4 

2 

3 

S 

2 

3 

i 
3 
3 
3 

S 

3 

2 

6 

2 

4 

! 

5 
3 

2 

3 

2 

4 

5 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.4OO2 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.4Oi2 
Radcliffe  

2  1  1»     j  m 

15-12' 

Groom  bridge  4003 

2jh      -in 

46-  56' 

Groombridge  4004 
23''    6m 
48°  43' 

Groombridge  4005 

2Jh      jm 

23-2,' 

Groombridge  4006 
23''    6m 
37°  3*' 

Groombridge  4007 
23''    6m 
39°  49' 

Groombridge  4008 
29°  575' 

Groombridge  4009 
23"    5- 

10*      I' 

Groombridge  40  1  o 

2jh       -m 

38"  22' 

Greenwich  — 

Groombr.40O3 
Radcliffe  
Bonn 

Greenwich  .... 

Groombr.4013 
Radcliffe 

Greenwich.... 

Groombr.4OO.| 
Radcliffe.  ... 

Bonn  

Greenwich  .... 

Groombr.4Oi4 
Radcliffe 

Bonn  

Greenwich  .... 

Groombr^oo, 
Radcliffe  
Christiania.... 
Green  wich  •••• 

Groombr.40o6 
Radcliffe  

Greenwich  .... 

Groombr.4oi5 
Radcliffe  

Greenwich  ... 

Groombr.4Oi6 
Radcliffe 

Greenwich  ... 

Groombr.4OO7 
Kadcliffe  

Greenwich.... 

Groombr.4Oi7 
Radcliffe 

Harvard 

Bonn  
Greenwich  .... 

Groombr.4Oo8 
Radcliffe  

—  '01 

•oo 
3061 

•oo 

-•17 

•oo 
3163 

•oo 
—  •09 

•oo 
5003 

+  •02 

—  •01 

•oo 

3012 

Greenwich  .... 
Radcliffe  

Kasan  

Bonn  .. 

Greenwich.... 

Groombr-4009 
Radcliffe  

Greenwich.... 

Groombr.4O2O 
Radcliffe 

Kasan  

Bonn  

Greenwich  .... 

Groombr.40io 
Radcliffe  .  ... 

Greenwich  ... 

Groombr.4O2  i 
Radcliffe  

Harvard  

Greenwich.... 

Greenwich  

Groombridge  4018.     This  No.  is  left  blank.     See  Catalogue. 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
'890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

p- 

*-s! 

M    0)  CO 

||w 

£0^ 

fc 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Kesiiluals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Resiiluals 
C-0. 

No.  of  Observations. 

Ador 
P.] 

ted 
i. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Bradley  3085  

Groombr.4O22 
Radcliffe 

9-8 
48-9 
93-8 

n'8 
46-4 
76-5 
96-3 

9'9 

47-5 
74-2 

97-8 

12-8 
47'3 
73'4 
93-3 

8-9 

47-8 

767 
85-6 

(I2-8 

47-8 
73-8 

IOO'6 

10-6 
46-7 
74-8 
90-5 

12-8 

46-8 
78-9 
92-8 

I2-O 

46-3 
76'4 
92'4 

I3'8 

5°'5 
69-9 

93'3 

s              s 
41-64       -oo 

42-14  +-03 

42-75       -oo 

+  0"-OI32 

40-53       -oo 

41-05  --09 
41-31  +-04 

41-58       -oo 

+  O8'OI24 

23-19          'GO 
'22     +'04 

•23    +'o8 
•36       -oo 
+  os-ooi9 

5-70       -oo 
5-92   +-08 
6-14   +-09 
6-41       -oo 
+oa-oo88 

38-51       -oo 
•67   --04 
•58   +-14 
75       -oo 
+  o8-oo3i 

46-15       -oo 
•24  --05 

•25     —'02 

•26       -oo 
+o"-ooi3 

10-30       -oo 
•30  —'oi 

'26     +'02 

•27       -oo 
—  o8'ooo4 

50-96       -oo 

5I-27     --12 

51-39  --07 

51-40       -oo 
+  o"  0055 

50-41       -oo 

•19  +-II 

•42     —21 

•16       -oo 

—  O8'oo3i 

28-83       'oo 
•8  1    +-05 

•98  --II 

•88       -oo 
+  os'ooo6 

6 
3 

ioj 

5 
4 

6 

5 
3 
3 

4 

6 

4 

2 

4 

6 

3 

2 

8 

6 

4 

2 

3 

6 
3 

2 

5 

5 
3 
3 
3 

4 

4 

2 

3 

3 
3 

2 

7 

9-8 
44'7 
93-8 

u-8 
47'2 
76-5 
96-5 

9-9 
45-6 

74'z 
97-8 

12-8 
44-6 

73-4 
93'3 

8-9 

42-3 
76-7 
85-1 

12-8 
46-8 
73-8 
100  6 

IO'6 

44-8 
74-8 
90-4 

12-8 

45'5 
78-9 
92-8 

I2'O 

44-5 
76-4 
92-4 

I3-8 

47-3 
69-9 

93'3 

U                       It 

5-8       o-o 

5'5     +0-5 

6-2       o-o 

+  o"-oo5 

27-0       o-o 

36-1  -0-3 

43-1   +0-1 
48-2       o-o 

+  0"-250 

43-0       o-o 
42-3   +0-6 
43-0   -o-i 
42-9       o-o 
—  o"-ooi 

58-6       o-o 

60-9  +0-3 

61-6   +1-7 
64-8       o-o 
+  o"'Q77 

8-7       o-o 
8-7   +0-1 
8-1    +0-8 
8-9       o-o 
+  o"-oo3 

40*0       o-o 
42-0  —  i-o 
40-3   +1-4 
42-4       o-o 

+  0"'027 

36-6       o-o 

37-3  -0-5 

387   -'7 
37-1       o-o 
+  o"-oo6 

517       o-o 

51-2  +07 
50-6  +1-4 

52-1        o-o 

+  o"-oo5 

17-9       o'o 

19-2  -07 

18-8   +0-2 
19-2       o-o 
+o"-oi6 

20          O'O 

3-5   -1-6 

1-4  +0-5 

i  -9       o-o 
—  o"'ooi 

6 

5 
*5 

5 
5 
5 

5 

6 

7 
3 

4 

6 

4 

2 

4 

6 
4 

2 

6 

6 

5 

2 

3 

6 
4 

2 

4 

4 
4 
3 
3 

4 
3 

2 

3 

3 

2 
2 

7 

Groombridge  4032 

2jh  jjm 

37°  22' 
Groombridge  4033 

2jh  jjm 

15°  18' 

Groombridge  4034 
23h  I4m 
51*  1  8' 

1  1  Andromedae  .... 
23h  I4m 
4i°  58' 

Bradley  3094  
23h  14™ 
41"  '3' 

10  Andromedse  ... 
*3h  I4m 
48°  Ji' 

34  Cephei  o 

Groonibr-4032 
Eadcliffe 

1  1  -8 
48-8 
72-9 
94-1 

13-8 
48-4 
93-5 

11-9 

47-5 
80-7 
91-6 

9'5 
46-4 

78-4 
92*0 

I2'0 

47-8 

83-9 

70-5 

10-8 

47"4 
74-8 
90-8 

7'i 
46-0 

73-6 
93'3 

10-5 
46-5 
70-8 
93-8 

i  ro 

46-3 
96-5 

14-8 
48-4 
77'7 
93'5 

s             s 
58-17       -oo 

•58  --19 

•64    —  -12 
'64.          'DO 

+  os-oo57 
26-17       '°° 

•31     +-02 

•55       -oo 

+  os-oo5o 

28-47       'oo 
•60   —'13 
•51    --04 
•47       -oo 

O8'OOOO 

22-28       -oo 

•29  +-04 

•28   +-08 

•37       -oo 

+  08'OOII 

30-15       -oo 
30-92   —-07 

3i'53   +'°3 
31-31       -oo 
+  os-oi98 

37'99       '0° 
38-16   —-03 
38-27   --03 
38-30       -oo 
+  o"-oo39 

5-76       -oo 

6'10     +'02 

6-49  —  -jo 
6-57       -oo 
+  o"-oo94 

46-68       -oo 
•76   —  -oi 

75   +'°6 
•86       -oo 

+  OS'OO22 

55-77       -oo 

55-29     --02 

54-57       -oo 
—  os-oi39 

11-14       '°° 

•02     +'11 
'3D    —'IS 

•  1  1       -oo 

—  o"-ooo4 

3 
3 
3 

5 

5 
6 

4 
3 

2 

3 

6 
5 

2 

4 

6 
4 
3 
ii 

6 
3 

2 

3 

9 
5 
4 

7i 

3 
3 

2 
2 

4 

2 

6 

4 

2 
2 

8J 

1  1  -8 

49'' 

72-9 

93'9 

13-8 

44'  5 
917 

ii  -9 

48-9 
80-7 
91-6 

9'5 

47'9 
78-4 

92-0 

12-0 

46-3 
83-9 

70-5 

10-8 

48-0 
74-8 
90-8 

8-8 
51-8 

73'8 
92-5 

,0-5 
46-5 
70-8 
92-8 

II'O 

47'9 
94-6 

14-8 
51-8 

777 
92-3 

6'6       o-o 
6"o   +°'S 

7"!           O'O 

7-2       o-o 
+o"-oo7 

57       o-o 
7-0   —  i-o 
6-4       o-o 
+  o"-oo9 

41-8       o-o 

42-5  +0-4 
43-2  +0-5 

44-0       o-o 

+  0"'028 

45-1       o-o 
41-8   +0-8 
41-5   -0-7 

40-0          O'O 

—  o"-o6i 

20-5       o-o 
20-5   —0-7 
19-1    —  o-i 
19-3       o-o 

—  o"'O2I 

27-4       o-o 
26-5    +0-6 

*7'3   -o-5 
26-7       o-o 
—  o"-oo9 

257       o-o 
25-5    -o-i 
27-9  -2-6 
25-2       o-o 
—  o"-oo6 

49-0       o-o 
50-1    —0-4 

50-9  -07 

50-6       o'o 
+  o"-oi9 

41-7       0-0 

43-3  -0-3 

44-6       o-o 

+  o"-o35 

8-5       o-o 
7-8   +07 
7-6   +0-9 
8-5       oo 
o"-ooo 

3 
5 
3 
5 

5 
3 
6 

4 
3 

2 

3 

6 

4 

2 

4 

6 
6 

3 
ii 

6 

5 

2 

3 

48 
>4 
4 
'3 

3 
3 

2 

3 

6 

3 
8 

4 
3 

2 

9 

23h   I0m 

16°  22' 
Bradley  3084  

Greenwich  ... 
Groombr.4023 

Harvard  . 

Greenwich  — 

Groombr.4O33 
Radcliffe 

2jh  ,jm 

37°  "' 
Bradley  3086  

2jh   ,,m 
I9°  42' 

Groombridge  402  5 

2jh   I2m 

45°  *5' 
8  Andromeda  

23h  I2m 

4i°  35' 
Groombridge  4027 

23h    I2m 

45°    6' 
9  Andromedse  

2jh  jjm 

48-  49' 

Groombridge  4029 
23h  13™ 
45°  27' 

Groombridge  4030 
23h  I3m 
42°    6' 

Groombridge  403  i 

23h   12™ 

11°  22' 

Harvard  

Greenwich.... 

Groombr.4O24 
Kadcliffe  

Greenwich  .... 

Groombr.4O34 
Radcliffe...  . 

Christiania  
Greenwich  — 

Groombr.4O25 
Eadcliffe  
Bonn  

Lund  

Greenwich  

Groom  br.  40  3  5 
Radcliffe  .  .  . 

Bonn  

Greenwich.... 

Groombr.4O26 
Eadcliffe  

Greenwich  .... 

Groombr-4036 
Eadcliffe  

Bonn  

Bonn  . 

Greenwich  

Groombr.4027 
Radcliffe  

Greenwich.... 

Groombr.4037 
Radcliffe 

Bonn  

Bonn  

Greenwich.... 

Groombr.4O28 
Radt-liffe  ... 

Greenwich  ... 

Groombr.4038 
Radcliffe  

23h  14™ 

22*  29' 

Piazzi  XXIII.  54.. 
23h  14™ 

48°  5°' 
Groombridge  4040 

2jh  jjm 

.6'  54' 

Groombridge  4041 
«3h  i5m 
29°  27' 

Bonn  

Christiania  ... 
Greenwich.... 

Groombr.4O39 
Eadcliffe  

Greenwich.... 

Groombr.4O29 
RadclifFe  .... 

Bonn  

Bonn  

Greenwich  .  '.  .  . 

Groombr-4030 
Eadcliffe  

Greenwich.  ... 

Groombr.4O40 
Radcliffe  
Greenwich  .... 

Groombr.4O4  1 
Radcliffe  

Bonn  

Greenwich  

Groombr.4O3  1 
Radeliffe  .... 

Kasan  

Helsingfors  .  .  . 
Greenwich  .... 

Greenwich  

OrROOMBIUlXiK   C'ATAUKJIIK — DEDUCED   PliOPEK    MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  aud  N.  P.  D. 
1890-0. 

Authority. 

i:.  A. 

X.  K 

II. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890x1. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
iSoo. 

+ 

|1 

>:^ 

1}' 

•< 

liesidnals 
C-0. 

No.  of  Observations. 

Epoch 
ot 
Obs. 
1800. 

+ 

*J( 
O  -^    Jk 

•si* 

ilc: 

7.  "- 
f. 

^x 
s     • 

1° 

I 

I 

i 

•e 
f 

Epoch 
of 

(U.S. 

1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observation*. 

Jpoch 
of 
Obe. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  189010. 

Residuals 
C-0. 

No.  of  Observations. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.M. 

Gruombridge  4042 

2,h  ,rm 

3'°    5' 
Groombridge  4043 

2jh   ,jm 

30°   19' 
Groorn  bridge  4044 

2jh   ,jm 

32*  19' 

Groonibridge  4045 

2jh   ,jm 

29'  24' 

Groonibridge  4046 
23''  i6m 

35*47' 
Groombridge  4047 

2jh  jjm 

II  -36' 

Groombridge  4048 

2jh  ,7m 

36'  29' 
Groombridge  4049 

2Jh   ,?m 

36'  22' 

Bradley  3110  
23''  I7m 
30'  28' 

Groombridge  405  I 
23h  i8m 
36°  34 

Groombr.4<342 
Radclitfe  

14-9 

57'3 
72-0 
94-8 

II'O 

49-2 
76-5 
94'3 

14-9 

48-5 
72-8 

95'3 

14-8 

49'9 

77'7 
92-4 

13-9 
49-1 

77'4 
94'3 

13-6 

51-8 
82-9 
93'5 

n-8 
50-8 
80-  1 
91-8 

'o'9 

48-1 
77-4 

91-8 

10-9 

47'S 
747 
92-5 

I  r8 
45'2 

74'9 
89-4 

8                 S 

25-40      -oo 
•86  --21 
•85   --06 
•95       -oo 
-t-o"oo69 

29-14  +-25 
•59  --26 
•41    --12 
•26       -oo 

—  o''ooi5* 

39-01.       -oo 
•04   --04 
•15    --15 

•OO          "OO 

—  o'-oooi 

5V35       -oo 
•35    --oi 

•36  --04 

•32       -oo 
—  o"-ooo4 

39-oo       -oo 
•05    —  -0) 
•18   --ii 
"08       'oo 

+  0"OOIO 

5071       -oo 

53-44  +''2 
55'5°  +'37 
56-66       -oo 
+  o'-Q744 

22-57       -oo 
•76  —MO 

•70    +-02 

•74       -oo 

+  O"-O02I 

3878       -oo 
•88   --17 
•81    —-14 
•65       -oo 
—  o'-oo  1  6 

38-15       'oo 
'So  -'34 
'33   -''7 
•i  6       -oo 
+o*-oooi 

33-63       -oo 
3403   --18 
33-97   +-09 
34-17       -oo 
+o»-oo7o 

2 
2 
2 

3 

4 

4 
3 

5 

2 

3 

2 

5 

2 
2 
2 

Si 

3 
3 
4 

5 

5 
3 

6 

2 

7 
5 
3 

6 

4 
3 

6 

4 

2 

6 

4 
3 
4 
3 

'49 

50-2 
72-0 
94-8 

i  ro 
44-8 
76-5 
93'9 

14-9 

52-8 
72-8 
95-2 

14-8 
49'9 
777 
90-6 

13-9 

50-8 

77-4 
94-0 

,3-6 

45'5 
82-9 
92-3 

1  1  -8 
51-2 

8o'i 
91-8 

11-9 
46-3 

77'4 
91-8 

10-9 
45'4 
74'7 
92-7 

n-8 

45-3 

74-9 
89-4 

M                         » 

8-1       o-o 

8-2     +02 

7-6  +1-0 
8-7       o-o 
+  o"-oo8 

36-7       o-o 

38-0  —0-5 

38-1  40-3 

38-8       o-o 

-t-o"'025 

30-3       o-o 

28-5  +0-9 
28-6  +0-4 
28-6       o-o 

—  O"'O2I 

29-6       o-o 
28-3   +0'5 
28-6  —0-5 

27-8       o-o 

—  0"'024 

1  1  -6      o-o 

12-9  —07 
13-0  -0-3 

13-1       0-0 
+  o''-oig 

9-8       o-o 
6-2  +0-5 

3-3     -0-2 

2-3       o-o 
-o"-o95 

45-0       o-o 
44'4  +»-6 

46-9  -0-3 

46-8       o-o 

+  o"iP2O 
50-0         O'O 

49-4  +0-4 

497       o'o 
49-6      o-o 
—  o"-po5 

9-9       o-o 
10-4       o-o 
io"9      o-o 
in       o-o 
+  o"-oi5 

207       o'o 

24'O    —2'6 
2  1  '0    +  I  -O 
22'4          O'O 
+  o"'022 

2 

3 

2 

3 

4 
3 
3 

5 

2 

2 
2 

5 

2 
1 

Z 

6 
3 

2 

4 
5 

5 
3 
3 

7 

2 

3 
5 
3 

3 
4 
4 
3 

6 

7 

2 

7 

4 
3 

\ 

Groomhridge  4052 

2}h    l8m 

48'  59' 

Groombridge  405; 
23''  19'° 

49°  29' 
Bradley  3111  

2jh  ,gm 

33°    4 
Groombridge  4055 

2jh  ,gm 

35°  15' 

Groombridge  4056 

2jh   jtjln 

25"  15' 

Groombridge  4057 
23h  I9ra 
35°  3i' 

Groombridge  4058 

2jh  ,^m 

34*  *9' 
4  Cassiopeia  

2jh  j^m 

28*  19' 
Groombridge  4060 

23h  2Om 

37*  37' 

Groombridge  4061 
2-h  2Om 

37°  »5' 

Groombr-4O52 
Radcliffe 

11-9 
46-6 
74-0 
88-5 

1  1-9 

48-0 
70-8 
91-5 

9-9 
46-3 
70-9 
80-4 

14-0 
48-5 
77-8 
94-6 

12-8 

49'3 
78-3 
92-4 

,3-6 

47'3 
77-2 

949 

I0'2 
46-8 
707 
95'0 

7'9 
44-8 

94'4 

1  1-8 
46-3 
81-5 
927 

11-9 

46-7 

75'* 
89-8 

*            * 
52-63       -oo 
'54  +  'o8 

•60    +  -O2 

•62       -oo 

—  0'  OCCI 

17-76       -oo 
•76       -oo 

•71  +-05 

•76       -oo 
o'-oooo 

7-60       -oo 
•88   --14 

•87  --04 

•86       -oo 
+o"-oo37 

12-45       '°° 

71     -Ml 
78     -'06 

79       -oo 

-)-O"rOO42 

4-87       -oo 

5-29    --I2 
5-46     --04 

5-54       -oo 
+  o"oo84 

5  1  -99       -oo 
•86  +  -08 
•81    +-09 
•87       -oo 
—  o"oo  1  5 

53-13       -oo 
53-10       -oo 

52-96    +  M2 

53-05       -oo 
—  o'-oo  i  o 

56-98       -oo 

57-08    +  'OZ 

57-25       -oo 
+  o"'oo3i 

29-45       -oo 
•13   +-15 

•08    +-02 

•05       -oo 
—  o'-oo  50 

52-65       -oo 
•63  +-io 
•79  +-oi 
•84       -oo 

+  O''O024 

6 

4 
3 
3 

5 

5 

2 

3 

6 

4 

2 

3 

2 

3 

2 

6 

4 
4 

2 

6 
6 

2 

6 
S 

6 

3 

2 

5 

6 

5 
7 

4 
4 
5 
3 

2 

4 
3 
3 

"9 

44-8 

747 
88-5 

11-9 
46-8 
70-8 
9'"5 

9-9 

47'9 
70-9 
80-4 

14-0 
50-8 
77-8 
94'4 

12-8 
45-6 

78-3 
92-0 

13-6 
45'' 

77-z 
947 

IO1 

45-8 
70-7 
947 

8-2 

45'* 
91-6 

n-8 

44-1 
81-5 
927 

11-9 

48-3 

75'2 
89-8 

«           » 
27-2       o-o 

26-9  +0-4 

27-5     -0-2 

27  3       o-o 
+  o"-coi 

27-1       o-o 
27-3   +0-5 

26-9    +1-2 

28-4       o-o 
+  o"-oi6 

5-9       o-o 

5'5   +  °'8 
6-1   +0-4 
6-6       o-o 
+  o"-oio 

8-4      o-o 
7-8  +0-4 
8-0  +0-1 
8-o       o-o 
—  o"-oo5 

33-3       o-o 

33'3   +0-6 
35-1    -0-5 
34-8       o-o 
+0-019 

5'4      o-o 
6-9  —  1-1 
5-5   +0-8 
6-6      o-o 
+o"-ois 

54-4      o-o 
54-2   -0-5 
53-1       o-o 
52-5       o-o 
—  o"'O23 

14-5       o-o 

15-3     -0-2 
15-8          O'O 
+  o'''Ol6 

28-0      o-o 

27-9     +0-2 

27-9  +0-4 

28-3       o-o 
+  o"-oo4 

34-8       o-o 
35-7   -o-i 

35'5   +°7 
36-6      o'o 

+  0"'023 

6 
3 
3 
3 

5 
4 

2 

3 

6 
5 

2 

3 

2 

3 

2 

6 

5 
4 

2 
10 

6 

I 
5 

6 

4 

2 

5 

10 
6 

22 
4 

4 
5 
3 

2 

4 
3 
3 

Helsingfors  
Greenwich... 

Groombr.4O43 
Radcliffe..  
Helsingf.org  ... 
Greenwich  

Groombr.4O44 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  ... 

Groom!>r.4O45 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr-4053 
Radcliffe  

Bonn  

Greenwich  ... 

Groombr.4O5j 
Radcliffe  .  .  . 

Helsingfors.... 
Greenwich  .... 

Groombr.4O55 
Radcliffe 

Helsingfors  ... 
Greenwich.... 

Groombr.4O46 
Radcliffe  
Harvard  

Harvard  

Greenwich  ... 

Groombr.4O56 
Radcliffe  

Helsingfors... 
Greenwich  ... 

Groombr.4057 
Radcliffe 

Greenwich  .... 

Groombr.4O47 
Kadcliffe  

Kasan  

Harvard 

Greenwich.... 

Groombr.4O48 
Radcliffe  

Greenwich.... 

Groombr.4O58 
Radcliffe 

Harvard  
Greenwich  .... 

Groombr-4049 
Radcliffe  
Harvard  
Greenwich.... 

Groombr^ojo 
Radcliffe  

Helsingfors... 
Greenwich.... 

Groombr.4059 
Radcliffe  .  ... 

Greenwich.... 

Groombr.4o6o 
Radcliffe  ... 

Helsingfors... 
Greenwich  ... 

Groombr.405i 
Kadcliffe  

Harvard  

Greenwich  ... 

Groorabr.4o6i 
Radcliffe 

Harvard  

Harvard  . 

Greenwich.... 

Greenwich  ... 

r 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
'  1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
K.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epocli 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

N^>.  of  Observations. 

Epoch 
of 
Ob*. 
1800. 

+ 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

Residuals 
C-0. 

tfo.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

a 

"5-=  8- 

M    000 

"^   ^    "™ 

11° 

£*«* 

* 

Residuals 
C-0. 

NV>.  of  0'isprvntions. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  4062 

2jh  20m 

29°  io' 
Piazzi  XXIII.  86. 

23h  2Im 

37°  26' 
Groombwdge  4064 

2Jh  2,m 

29"  31' 
13  Andromedae.  .  .  . 

23h  2Im 

47°  4'' 
Groombridge  4066 

23h  2Im 

35°  37' 
Groombridge  4067 

23h  22m 

35°  44 
Bradley  3121  

23h  *Im 

«9°  55' 
Groombridge  4069 

23h  22m 

22°  44' 
Groombridge  4070 

23h  22m 

24°  58' 
Bradley  3125  

Groombr.4o62 
Radcliffe  
Helsingfors.--- 
Greenwich  .... 

Groombr.4o63 
Radcliffe  

14-8 
48-4 
77-0 
95-2 

11-8 
49-2 

78-6 
89-8 

14-8 

49'5 
77-0 
93-7 

8-8 
487 

78-3 
84-2 

14-0 
50-3 
71-8 
93'9 

I3-9 

48-5 

79'9 
93'4 

12-8 

47-1 
74'5 

lOO'O 

13-8 

47-8 
76-2 
95'5 

12-9 

50-2 
78-2 
95-2 

9-6 

.44-8 
72-8 
94-8 

s             s 

54-88       -oo 

54-99    --07 
55-11     --I5 

54-99       -oo 
+  O8iooi4 

13-11       -oo 
•24   —  -io 

•19  --03 

•17       -oo 
+0-0008 

24-16       -oo 

•25  --07 

•21     —  -OI 
•21           'DO 

+  0-0007 

48-64       -oo 
49-04   —  -06 
49-32   --io 
49-29       "oo 
+  o"-oo87 

45-73       -oo 
•87   --15 
•91    --19 
•71       -oo 
—  o"-ooo3 

1-89       -oo 
2-43   -  15 
2-58   +-03 
2-75       -oo 

+0-0108 

37-12       -oo 
37-66  —  -16 
37-57  +-23 
38-08       -oo 

+  O-OIIO 

7-06       -oo 

6-77  +-32 

7-10  +  -oi 

7-12       -oo 
+  0-0007 

28-10       -oo 
•14  —  -01 
•18   --03 
•16       -oo 

+  os-ooo7 

35-97       -oo 

36-63     +'12 

37-25   +-io 
37-82       -oo 

+  0S-02I7 

3 

2 

2 

9 

4 
3 
5 
3 

5 
3 

2 

6 

6 
6 

2 
2 

2 
2 

2 

3 

3 
3 
5 
4 

5 
i 

J 

5 

4 

2 

3 
5 

6 

3 

2 

6 
6 

2 

7 

14-8 

45'2 
77-0 

94-1 

n-8 
469 
78-6 
89-8 

14-8 

45-8 
77-0 

93'9 

8-8 
46-6 

78-3 
84-2 

14-0 
49-2 
71-8 
93-9 

'3'9 

47-2 

79'9 
93'4 

12-8 
44-8 
74'5 

lOO'O 

13-8 

44-2 

76-2 

95'5 

12-9 
47-1 
78-2 
93'5 

9'5 
46-1 

72-8 
93-1 

II                            M 

I2-I           O'O 

i  1-8       o-o 
1  1  -6  —0-3 

I  I-O          O'O 

—  o"-oi4 

12-5       oo 
15-0  —  ri 
15-1    +0-1 
15-6       o-o 
+o"'O4o 

4-1       o-o 

4'3     +0-2 

5-4  -0-5 
5-2       o-o 
+o"-oi4 

38-7       o-o 

36-6  +1-9 

38-3       o-o 
38-2       o-o 
—  o"-oo7 

52-5       o-o 

52-5     -0-2 

51-0  +  ri 
52-0      o-o 
—  o"-oo6 

24-4       o-o 

24-2  -0-3 

23-2     -fO'2 

23-1       o-o 
—  o"-oi6 

16-3       o-o 
15-2   —  o-i 
15-1   —  I-I 
13-0       o-o 
—  o"-038 

2O'O          O'O 

18-8  +0-6 

2O'O     —PI 

1  8-6       o-o 
—  o"-oi7 

49-7       o-o 
51-6  +1-1 

54'°  +''5 
56-9       o-o 

+o"-o9o 

42-1       o'o 
43-1   -0-8 

44'6     -2-1 

42-6       o-o 
+  o"-oo6 

3 
3 

5 

4 
4 

5 
3 

5 
3 

2 

6 

6 
4 

2 
2 

2 

3 

2 

3 

3 
3 
5 
4 

5 
4 
3 
5 

4 
3 
3 
6 

6 
3 

2 

5 

6 

6 

2 
IO 

Groombridge  4072 

2jh  2jm 

36°  56' 
Groombridge  4073 

2jh  2jm 

1  6°  29' 

Groombridge  4074 
23h  24™ 
44°    8' 

Groombridge  407  5 
23h  24™ 
46°  39' 

Groombridge  4076 
23h  24™ 
44°    »' 

Piazzi  XXIII.  100 
23h  24™ 
32°    3' 

Piazzi  XXIII.  101 

23h  24m 

32°    3' 

• 
Groombridge  4079 

23h25m 

46*  37' 

* 

Bradley  3131  

23h  24m 

15°  22' 

1  4  Andromedse.  .  .  . 
23h  25™ 
51°  21' 

Groombr.4O72 
Radcliffe  

12-9 

45-0 
72-9 

93'2 

lO'O 

49-8 
96-3 

11-9 

45'9 

74'9 
92-5 

11-8 
46-3 

73'3 
967 

11-9 
48-1 
73-8 
94'5 

10-8 

44'3 
71-8 
95-1 

9-8 

45'i 
71-8 

93'3 

11-9 

48-4 
73'4 
93'4 

iro 
49-1 
94-8 

9-8 

47'5 
87-1 
94-0 

s             s 
41-88       -oo 

41-99  +-03 

42-18  —-04 
42-22       -oo 

+  0-0042 

18-26       -oo 
18*69  +-08 
19-35       '°° 

+  0-0126 

10-72       -oo 
•81    --03 
•88   --06 
•84       -oo 
-t-o8-ooi5 

33-04       -oo 
32-93   +-oi 
33-00  --14 
32-80       -oo 

—  O8'OO28 

53-93       '0° 

54-39  --25 
54-17  +-II 

54-40       -oo 
+  0-0057 

47-65       -oo 
•6  1    +-05 
•6  1   +  -06 
•68       -oo 

-fos'ooo4 

57-05       -oo 
•03   +-09 
•05   -t--i4 
•24       -oo 
+  0-0023 

21-51       -oo 

•55  --05 

•48     +-02 

•49       -oo 

—  o"-ooo3 

39-14       -oo 

38-77  +-19 

38-73       -oo 
—  os-oo49 

50-97       -oo 
51-80   +-o6 
52-79  +-02 
52-98       -oo 
+  0-0239 

4 
4 

2 

3 

4 
3 

7 

5 
5 

2 

6 

2 

4 

2 

3 

2 

3 

2 

3 

4 
4 

2 

7 

12 

5 

2 

ioj 

2 
2 
2 

5 

4 
3 

5 

6 

4 
16 

5 

12-9 

45'4 
72-9 
93-2 

i  o-o 

45-3 

96-2 

11-9 

48-2 

74-9 
92-5 

u-8 
49-8 

73'3 
967 

n  -9 

48-9 
73-8 
94  5 

10-8 
45-8 
71-8 
94-1 

rs 

43-8 
71-8 
91  -6 

,1-9 
46-2 

73'4 
92-7 

iro 

43  '9 
93'5 

9'8 
48-1 
87-1 
92-3 

*/            n 
22-9       o-o 

21-9  +0-5 

22'2     —0-2 

21-6       o-o 
—  o'  -016 

13-3       o-o 

I3-0     -0-5 
I  I  '4          O'O 
—  O"'O22 

24-9       o-o 

25-3     +0'5 
26-9    —0-4 

27-0       o-o 

+  0"'O26 

55-9       o-o 
55-6       o-o 

54'5   +°'9 
55-3       o-o 
—  o''-oo7 

36-3       o-o 

34<2   +''5 
35-9  -0-6 
35-0       o-o 
—  o"-oi6 

28-2       o-o 
28-2       o-o 

27-0     +1-2 

28-2       o-o 
o"-ooo 

27-6       o-o 
26-9  +0-4 
27-0  +0-1 
26-9       o-o 
—  o"-oo9 

48-9       o-o 

47'3   +i'9 
48-9  +0-5 
49-5       o-o 
+  o"-oo8 

46-8  +2-4 
50-9   -1-4 

50-0       o-o 
+o"-oio* 

57-6       o-o 
60-6  +0-5 
64-5   +0-1 
65-1       o-o 
+  o"-O9i 

4 

3 

2 

3 

6 

4 

7 

5 
5 

2 

6  1 

2 

4 

2 

3 

2 

4 

2 

3 

4 

4 

2 

6 

9 
4 

2 

9 

2 

3 

2 

3 

4 
3 

5 

6 

16 

5 

Harvard  

Greenwich  ... 

Groombr.4O73 
Radcliffe  

Harvard  
Greenwich  .... 

Groombr.4o64 
Radcliffe  

Greenwich.... 

Groombr-4074 
Kadcliffe 

Helsingfors  .  .  . 
Greenwich  

Groombr.4o65 
Radcliffe  
Bonn 

Bonn  

Greenwich.  ... 

Groombr.4O75 
Radcliffe  

Bonn  . 

Greenwich.... 

Groombr.4o66 
Radcliffe  

Greenwich  .... 

Groombr.4076 
Radcliffe  

Harvard  
Greenwich  ... 

Groombr.4o67 
Radcliffe  

Bonn  

Greenwich  .... 

Groombr-4077 
RadcliSe  

Harvard 

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.4078 
Radcliffe  

Greenwich  ... 

Groombr.4o68 
Radcliffe  

Christiania.  ... 
Greenwich  ... 

Groombr.4o69 
Radcliffe  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.4O79 
Radcliffe  

Christiania  .... 
Greenwich  ... 

Groombr.4070 
Radcliffe  

Bonn  

Greenwich  

Groom.br.4o8o 
Radcliffe 

Helsingfors... 
Greenwich  .... 

Groombr.407  1 
Radcliffe  . 

Greenwich  .... 

Groombr.4o8  1 
Radcliffe  

23h  22m 

20°  14' 

Christiania.  .  .  . 
Greenwich  .... 

Greenwich  ... 

GROOMBRIDGK  CATALOGUE — DEDUCED  PROPER  MOTIONS. 


1 207] 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1  890  -a 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
of 

Hi,.. 
I800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Is 

No.  of  Observations. 

E|«ch 
of 
Obs. 
1800. 

+ 

'3—  8, 

«  £00 

R>".Huals 
C-0. 

No.  of  Observation*. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

t 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  ol 
Adopted 
N.  P.  D.  1890-0. 

• 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 

p.  k 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  4082 
11'  I?' 

Piazzi  XXIII.  no 
46'  3*2' 

Groombridge  4084 
46°  47' 

Groombridge  4085 
43'  49 

Groombridge  4086 

23h  26™ 

12*42' 

Groombridge  4087 

2jh  2jm 

36'  55' 

Groombridge  4088 
23h  27™ 
24'  52' 

Groombridge  4089 

2*h   27'" 
•2-47' 

Groombridge  4090 
23''  28- 
43'  55' 

Piazzi  XXIII.  121 

2Jh  2gm 
46-   42' 

Kadcliffe  

lO-g 

47'4 
7I-8 

95'3 

46-2 

75'3 

93-1 

,,-9 

46-4 

75'4 
94-0 

13-8 

47  ;9 
94-8 

12-8 
49-2 

7«'3 
95'2 

1  2-9 

50-2 

75'9 
91-9 

IO'O 

46-4 

73'5 

787 

94'9 
12-8 

49-3 
71-3 

93'3 

i3'6 

47'" 
73-8 
93-1 

11-9 

47-8 

75'* 
88-4 

8                   S 

46-29       'oo 
•16  +-16 

•32     +'02 

•35       -oo 
-r-o'-ooo7 

31-44      -oo 
•42  —-08 
•26       -oo 

•20          'OO 

41-93       -oo 
42  'oi    —  -oi 
42-06  +'oi 
42-11       -oo 

-j-O"OO22 

40-28       -oo 

"2O          -OO 

•  1  3       'oo 

•09       'oo 

—  O''0023 

27-19       -oo 

28-03  —71 
27-95  --56 

27-48       -oo 

22-65      '°° 
•80  —-06 

75   +-04 
•82       -oo 

+  0'-O022 

14-06       -oo 
•42   —-04 
•68   —-04 
•78  -'io 
•83       -oo 

26-54       'oo 
27-80  —-51 
28-06  —'32 
28-19       '°° 

+  0"'O205 

30-42       'oo 
•33   +'°7 

•41  --04 

•36       -oo 
—  o'-ooo8 

37'o8       -oo 
•io  +-08 

'48     -'22 

•31       -oo 

2 
2 

5 

9 
3 

2 

3 

•2 
2 
2 

5 

6 
4 

2 

3 

5 
3 
3 
6 

5 
3 

2 

3 

6 
4 

2 
2 

5 

5 
4 

2 

7 

7 
4 

2 

3 

5 
3 

2 

3 

10-9 

47'« 
71-8 
95-1 

119 

46-8 

75'3 
93-1 

11-9 

49'9 
754 
93'3 

13-8 
50-5 

75-8 
94-8 

12-8 

44'5 
71-3 

95-2 

12-9 

47-1 

75'9 
91-9 

9-9 

45'3 

73'5 
787 

947 

I2'8 

45'4 
71-3 

93'3 

13-6 
46-3 

73-8 

93'' 

11-9 
45'2 

75'2 
88-4 

*                       * 

26-6       o'o 

27-9  -1-3 

27-4  -0-8 
z6'6       o-o 
o"-ooo 

6'2          O'O 

5'4  +o'S 
3'4  +2'3 
5-6       o-o 
—  o"-oo7 

r8       o-o 
2'8  —  0-5 
4-6   -2-1 

2-7       o-o 

+  o"'OI  I 

i8'i       o-o 
19-6  —  i-i 
19-9   -ro 
19-1       o-o 

+  O"-OI2 

45-5       0-0 

467    -I-I 

45-8  -o-i 
457       o-o 

+  0"'002 

14-8       o-o 

I3-8     +  I'2 
14-6    +0'5 

15-2       o-o 

6-5       o'o 
6-0  +0-2 

5'3   +o'5 
5-8   -o-i 
5-5       o-o 

-0"'OI2 

16-3       o-o 
17-2   —0-8 

l6'2     -f°'2 

16-4       o-o 
+o"-ooi 

27-3       o-o 

29-2     —  O'2 

30-4  +0-1 
31-5       0-0 

14-8         O'O 
13-8          O'O 
I4'l      -1-2 
I2'4          O'O 

I 

3 

2 

5 

9 

4 

2 

3 

2 

3 

2 

4 

6 
3 

2 

3 

5 
3 
3 
6 

5 
3 

2 

3 

5 
4 

2 
2 

5 

5 
4 

2 

7 

7 

4 

2 

3 

5 
3 

2 

3 

Groombridge  4092 

23h  281" 

36-  32' 

15  Andromedae.... 
50*  22' 

Groombridge  4094 

23h  28™ 
1  6*   22 

Groombridge  4095 

2jh  2^m 

43'  44' 

Groombridge  4096 
23**  30™ 
38'  12' 

Groombridge  4097 
23h  30™ 
38°  19' 

Groombridge  4098 
36-  35' 

Groombridge  4099 
23h  30™ 
23°    6' 

Bradley  3140  

Groonibr.4O92 
Radcliffe  

n-S 

45'4 
74'9 
93'9 

f:* 
91-5 

14-9 

49-2 
95-0 

13-8 
48-9 

74-8 
93-1 

12-9 

49'5 
83-9 
93'9 

12-9 
49-1 

77-8 
89-8 

n-8 

73'4 
92-9 

51-8 

75'4 
93-6 

I  O-O 

47'4 
997 

77 
50-0 
94-0 

S                    8 

55-46       -oo 

"59  +'°5 
75   +  -06 

191          'OO 

14-87       -oo 

74  +'05 
•71    —  -01 
•69       -oo 

—  0"'OO22 

5173       -co 

•52     +'II 

•47       -oo 

3  1  70       -oo 
•54  --04 
•53   --19 
•23       'oo 

2-64       -oo 
75   -'°4 
•85   -'07 
•80       -oo 

+  O"-OO2O 

972       -oo 
10-09   —  -10 

IO'2O    +'OI 

10-30       -oo 
14-42       -oo 

76    --I4 

•84  —  -10 
•85       -oo 
+o'-oo53 

11-99       '0° 
12-17       '°° 
12-28  —  -01 
12-35       '00 

1275       -oo 

•95   -''3 
•93       -oo 

-t-0"'OO2O 

42-25       -oo 

46-13     —'02 

50-14       -oo 

I 

3 

4 
6 

10 

7 

} 

6 

3 
3 

2 

3 

2 

3 
4 
3 

5 
3 

2 

3 

3 
3 

4 

2 

6 
3 
4 
5 

5 
5 
S 

4 
38 
258 

1  1  -8 

50'8 

93'9 

9-0 

47'5 
83-3 
9I-5 

14-9 

45'3 
95  -o 

•  3-8 

74-8 
93  i 

12-9 

49-8 
83-9 
93-9 

129 

44-2 
77-8 
89-8 

1  1  -8 
52-2 

73'4 
92-9 

9-8 
48-3 

75'4 
94-0 

I0'0 

44-6 

997 

77 
49'5 
93-1 

M                    m 

24-1       o'o 
23-0  40-3 

2I-I     +I-7 

22-4      o-o 

—  o"'O2I 

9-0      o'o 
9-6  +07 
ii'8   —0-2 
ii  '9       o-o 

5  3  -4       o-o 
547   -'-o 
54'5  ,    o'o 

49-5       o-o 

51'3     -1-2 

52-0  -1-4 
51-0       o'o 

47  -9       o'o 
46-5   +1-1 
47-8   -0-5 
47-2       o-o 
—  o"-oo9 

5-5       o-o 
5-0  -0-5 

5'2     -1-2 

3-1       o-o 
-o"-03i 

32-9       o'o 

33-3   -07 
31-2   +1-3 
32-4       o-o 
—  o"-oo6 

59-2      o-o 

597   -0-3 
58-0  +1-5 
59'6      o'o 

57-8       o-o 
57-2  +0-6 
57'8       o-o 
o"-ooo 

587       o-o 
59-0  -0-9 
57-6      o-o 
—  o"-oi3 

I 
2 
2 

4 

6 

3 

IO 

7 

4 
6 

3 

2 
2 

3 

2 
2 

4 
3 

5 
3 

2 

3 

3 
4 

2 

6 

4 
4 

5 

5 
5 

5 

6 

3' 
256 

Helsingfors... 
Greenwich  .... 

Groombr.4o83 
Radcliffe  

Harvard  

Greenwich  — 

Groombr.4093 
Kadcliffe  

Bonn  . 

Lund 

Greenwich  .... 
Radcliffe  

Greenwich  ... 

Groombr-4094 
Radcliffe  . 

Bonn  

Greenwich  ... 
Kadcliffe...  . 

Greenwich  .... 

Groombr.4o8  5 
Radcliffe  

Bonn  

Bonn  

Greenwich  ... 

Grooml>r.4o86 
Radcliffe  
Kasan  
Greenwich  

Groombr.4o87 
Radcliffe  

Greenwich  ... 

Radcliffe  
Harvard  

Greenwich.... 

Kadcliffe  
Harvard  .. 

Harvard  

Greenwich  ... 

Groombr.4o88 
Kadcliffe  .  .  . 

Greenwich  ... 

Groombr^ogS 
Radcliffe  

Chris  tiania  
Helsingfors  .  .  . 
Greenwich  ... 

Groombr.4o89 
Radcliffe  

Harvard.... 

Greenwich  .... 

Groombr.4099 
Radcliffe  

Kasan  

Christiania.... 
Greenwich.... 

Groombr.4  1  oo 
Radcliffe  

Greenwich  ... 

Groombr.4O90 
Radcliffe  
Bonn  

18*  57' 

Bradley  3147  

Greenwich.... 

Groombr.4ioi 
Radcliffe  

Greenwich  

Groombr.4O9  1 
Radcliffe  

3*  17' 

Greenwich.... 

Greenwich.... 

, 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximate 
R.  A.  and  N.  P  D. 
1890-0. 

Authority. 

U.  A. 

N.  P. 

D. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
C—  0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

Seconds  of 
Adopted 
N.P.  0.1890-0. 

Residuals 
C-0. 

No.  of  Observations. 

ipoch 
of 
Obs. 
1800. 
+ 

..< 
Srfd 

"Z  "3    Q 

lit 
^ 

•<! 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

111 
f  jTx 

oH^ 
^ 

liesidnals 
C-0. 

No.  of  Observations. 

Adopted 
P.M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groom  bridge  4102 
2?h  3Im 

38°  19' 
Groombridge  4103 

2jh   jjm 

22-45" 
Groombridge  410; 

2jh  jjm 

1  6°  41' 

Groombridge  4105 
23h  32™ 
46°  10' 

1  6  Andromed8e...X 
23h  32™ 
44°    7' 

Groombridge  4107 

23h  32m 

4'°  36'     .. 
PiazziXXIII.  141 

2jh  j2m 

47°  3i' 

17  Andromedae... 
23h  32™ 

47°  20' 

Groombridge  4110 
2Jh  33m 

3'°  57' 

1  8  Andromedse  .  .  . 
2?h  33m 

40°    8' 

Groornbr.4io2 
Radcliffe  

12-9 

48-0 

797 
92-1 

9-8 
48-5 
74'3 
95'5 

14-8 
51-8 
94-8 

8-8 
45'3 
79'4 
687 

67 
45'3 
94'5 

1  1-9 
47-2 
78-9 
91-9 

11-9 

48-1 
81-8 
89-8 

6-8 
47'4 
94'3 

10-8 

447 
72-8 
95-2 

9-0 
47-6 
84-9 
86-8 

s              s 
38-76        '00 
•60   +'09 

75   -'i° 
•63       -oo 
—  o"'ooi6 

30-50       -oo 
•6  1    --08 
•66  --ii 
•56       -oo 
+  O8fooo7 

3  1  -94       -oo 

'39  +'H 
•04       -oo 
—  o"-oi  13 

9-28       -oo 
-50  —  "io 

•37   +'I5 
•49       -oo 
+  os-oo35 

9-69       -oo 
10-10  +-13 
10-92       -oo 
+O8'oi40 

36-47       -oo 
37-25   --03 
37-81    +-07 
38-16       -oo 

+  OS'02II 

40-68       "oo 
•66   —-09 
•54  --08 
•43       -oo 

—  0"-OO32 

44-40       -oo 
•38   +-08 
•53       -oo 
-f  os-ooi5 

9-78       -oo 
•80  —-08 
•71   --04 
•64       -oo 
—  cs'ooi7 

48-75           'DC 

•57   +'17 
•67   +-07 
•54       -oc 

—  O8'OO27 

I 

3 
5 
3 

6 

3 

2 

5 

2 

3 
3 

4 

4 

2 

3 

5 
5 
20 

6 
3 

2 

3 

3 

3 

2 

3 

5 
4 
18 

6 

4 

2 

8 

6 

5 

2 

4 

12-9 

48-4 
797; 

92-1 

9-8 
46-8 
74'3 
95'5 

14-8 
49-2 
94-8 

8-8 
45-6 

79'4 
68-7 

7-8 
47-6 
94'5 

1  1  -9 

46-5 
78-9 
91-9 

11-9 

47-8 
81-8 
89-8 

11-9 
42-1 
94'4 

10-8 

45'3 
72-8 

95'3 

9-0 
45-6 
84-9 
86-8 

M                         tl 

22"9          O'O 
24-5     -0-7 
24-2     +O'2 

24-8       o-o 

+  0"'024 

32-6       o'o 

32-8     +0-2 
32-9    +0'4 

33'4       O'O 
+  o""oo9 

17-6       o-o 
20-4  —  ri 
21-3       O-Q 
+  o"-045 

I4'8       o-o 
44-0  +1-0 
44-8  +0-4 
45-2       o-o 
+  o"  -007 

40-0       o-o 
57-4  +0-2 
77-8       o-o 
+o'-43i 

21-9       o-o 

25-8     +0-2 

28-9  -fro 
31-4       o-o 
+o"-ii9 

49-0       o-o 
50-6  —  0-6 
537   -2-6 
51-3       o-o 
+  o"-o3o 

26-6       o'o 
25-8   +1-1 
27-2       o-o 
+  o"'oo7 

15-7       o-o 
15-5   +0-8 
16  i   +0-7 
17-2       o-o 
+  o"-oi8 

14-3       o-o 
14-9  —0-5 
12-9   +1-7 
i4'6       o-o 
+  o"'OO4 

I 

2 

5 
3 

6 
4 

2 

6 

2 

3 
3 

4 
4 

2 

3 

«3 

5 
20 

6 
3 

2 

3 

3 
3 

2 

3 

49 
4 
16 

6 

4 

2 

9 

6 

4 

2 

4 

3roombridge  4112 
2Jh  34m 

3i°  5'' 

Groombridge  4113 
23h  34m 
47'  1  6' 

Groombridge  41  14 

23h33m 
16'  58' 

Groombridge  4115 
23h  33m 

16°  45' 

Groombridge  4116 

*3b  34m 
31°  38' 

Groombridge  4117 

23h34m 
.  *6°  53' 

19  Andromedse...K 

*3h  34m 
46*  1  6' 

Groombriilge4ii9 
23h  34m 

IS*  19' 

Piazzi  XXIII.  152 

23h  34m 
1  6°  36' 

Groombridge  4121 

23h  34m 
26°  51' 

Groombr.4i  12 
Radcliffe  
Helsingfors  .  .  . 
Greenwich.... 

Groombr.4i  13 
Radcliffe. 

10-9 
46-1 

75'5 
95'3 

11-9 

48-5 

7i-3 
90-4 

14-8 
49-8 
94-8 

14-8 
51-1 
92-7 

II'O 

47-8 
767 
95-0 

12-8 

J47-4 
77-0 

92-1 

7-2 
46-0 
96-3 

13-9 
46-1 
93'5 

13-0 
48-4 
94-2 

12-8 
51-8 

77'* 
93'i 

S                   9 

0-53       -oo 
•69  —-08 
•71    —-06 
•68       -oo 
+  os-ooi5 

13-07       -oo 
•05   +-08 
•05    +-u 
•i  8       -oo 

+  O8'OOI2 

46-16       -oo 

45-62  +-27 

45-68       -oo 
—  o'"oo6o 

54-98       -oo 
55-26  —-26 
55-03       -oo 
+  o"-ooo7 

20-82       -oo 
•90       -oo 

•70  +-25 

•99      -oo 

+  OB'O020 

42-77       -oo 
42-95       -oo 

43-27   -'IS 
43-20       -oo 
+  o"-oo54 

58-88       -oo 
59-06  +'06 
59-43       -oo 
4-oB-oo62 

26-82       -oo 

27-22  --14 

27-43       -oo 
+  os-oo77 

3374       '00 
•90  --17 
•72       "oo 

—  O8'OOO2 
55-I7     +-20 

5577   --'4 
56-02   —'23 
55-90       -00 
4-o"-oo66* 

5 
4 
3 

5 

3 
3 

2 

3i 

2 

3 
3 

2 

3 
3 

5 
3 

2 

5 

5 
3 

2 
9 

6 

5 
6 

4 
3 

5 

5 
4 
5 

2 

3 
3 

5 

10-9 

47-8 

75'5 
95-2 

1  1-9 

49-8 
71-3 
88-1 

14-8 

49'9 
94-8 

14-8 

49'4 
927 

I  I'O 

50-1 

76-7 
95-0 

12-8 
47  '4 

77*0 

91-6 

12*1 

43-8 
96-3 

'3'9 

48-9 

93'9 

13-0 

48-5 
94-1 

I2'8 

5I-9 

77-2 

92-4 

29".5 
30-4 
29-9 
30-9 
+  o" 

35'4 
35'8 
367 
36-3 

+  o" 

18  o 
18-8 

'77 
—  o" 

46-6 
46-, 

45'4 
—  o' 

21-8 

22-5 
22-9 
22-6 

+  o" 

'•5 

2'5 

2-8 

2-4 

+  o" 

28-4 
28-8 

3°'6 

+  o" 

0-7 
0-7 
0-7 

o' 

25-9 
24-8 

24'6 
-o' 

31-1 
34-6 
34'5 

33'9 
+  o" 

a 
O'O 

—  0'2 

-(-0-7 
O'O 

•017 

O'O 
O'O 

-0-6 

O'O 
•012 

o-o 

-0-9 

O'O 

-004 

O'O 
—  O'l 
O'O 

•015 

o-o 

-0-4 

-0-5 

O'O 

•oio 

O'O 

-0-6 

-0-5 

o-o 

OI2 

O'O 

+  0-4 

O'O 

•026 

O'O 

o-o 

O'O 
"OOO 

O'O 

+0-5 
o-o 
•016 

+  i'4 
-i-3 
-0-8 

O'O 

018* 

5 

i 

3 

2 

3 

2 
2 
^ 

2 

2 

3 

5 
4 

2 

5 

5 
5 

2 

6 

29 
6 

5 

5 
5 

5 
3 

5 

2 

2 

3 
4 

Harvard  
Greenwich.... 

Groombr.4io3 
Radcliffe  

Christiania  — 
Greenwich.... 

Groombr-4iO4 
Radcliffe  
Greenwich  ... 

Groombr.4io5 
Radcliffe  

Bonn  

Greenwich.... 

Groombr.4i  14 
Radcliffe 

Greenwich  .... 

Groombr.4i  15 
Radcliffe  

Greenwich  ... 
Groombr.4io6 

Greenwich  

Groombr.4i  16 
Radcliffe  

Greenwich  

Groombr-4107 
Radcliffe  
Bonn  

Helsingfors  .  .  . 
Greenwich  .... 

Groombr.4ii7 
Radcliffe  

Helsingfors.. 
Greenwich.... 

Groombr.4i  18 
Radcliffe  

Greenwich  .... 

Groombr.4io8 
Radcliffe  

Greenwich  .... 

Groombr.4109 
Radcliffe  

Greenwich  .... 

Groombr.4ii9 
Radcliffe  

Greenwich.... 

Groombr.4i  10 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  ... 

Groombr.4iii 
Radcliffe  
Bonn  

Greenwich  .... 

Groombr-4120 
Radcliffe  

Greenwich  ... 

Groombr.4i2i 
Radcliffe  .. 

Helsingfors  .  .  . 
Greenwich  ... 

Greenwich... 
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Star's  Name, 
and  Approximate 
R  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D, 

Star's  Name, 
Mud  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P.  D. 

'of   ' 

01*. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 

r-o. 

No.  of  Observations. 

E|K)C|| 

of 
Olw. 
1800. 

P 

Id 

¥ 

No.  of  Observations. 

Epoch 
of 

01.8. 
l800. 

Is! 

-  l* 
II 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 

01)8. 

1800. 

Seconds  of 
Adopted 
N.  P.  D.  1890-0. 

J2 

No.  of  Observations. 

Adopted 
P.M. 

Adoi'tfil 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

35  Cephei       ..     y 

Groom  br_4i  22 
Rmli-liffe 

68 

43'5 
94'4 

13-8 
48-0 
80-4 
927 

13-9 
48-8 
91-2 
93'9 

1  1  -8 

47'5 
84-6 
92-4 

13-8 
51-1 
80-4 
94'4 

11-9 

48-4 

73'4 
93-8 

47-8 
78-4 
927 

13-9 
50-3 
9''3 
94'3 

9'9 

47'4 
77-8 
89-7 

8                    t 

51-16       -oo 
50-98  —-29 
50-07       -oo 

—  O1'OI24 

• 

37-81       -oo 

37-94  +-07 

38-18     +-02 

38-28       -oo 
+o"-oo6o 

7-33       -oo 

•63  --29 
•41  --07 

•34       -oo 

+  0"'OOOI 

4-57       -oo 

'64    —  '02 

•62  +-05 

•68       -oo 

15-69       -oo 
•49   -'06 

'37   -'13 
•  1  4       'oo 
—  o"oo68 

48-01       -oo 

•35   -'" 

•42   --03 
•  5  1       -oo 
+o'-oo6i 

49-83       -oo 

•80  —  -02 
•77       o-o 
—  o"-ooo7 

27-76       -oo 
•78   --04 

'49  +  '*3 
•72       -oo 

9-52       -oo 
•55   --oi 
•93   --38 
•56       -oo 
-|-o"  -ooo  5 

X 

8 
67 

5 

5 

2 

5 

4 

2 

3 

5 
3 
3 
3 

\ 

3 

5 

2 
2 

si 

7 
4 

2 

3 
4 

2 

3 

5 

6 

2 
2 

6 

7'2 
48-2 

93'4 

,3-8 

47'9 
80-4 
92-7 

'3'9 
51-5 
87-5 
93'" 

118 

44'5 
846 
92-4 

i3'8 
48-9 

94'4 

ii  -9 
45'3 
73'4 
91-8 

W 
927 

13-9 
43'5 
9''3 
93'9 

9-9 
46-8 
77-8 
89-8 

f  "           " 
65-5       o-o 

60-5   —I  -1 
52-8       o'o 
-o"'i47 

34'4       o-o 
32-8   +1-0 
34-1    -o'8 
33-2^     o-o 

20-5   +4-5 
25-2       o-o 
25-8   -0-3 

ZS'S,,      O'O 

46-1       o-o 
48-6  —1-5 
49-0  -0-5 

48-8       o-o 
+  o"'o34 

337       o-o 
33-6  +07 

34'3   +0-4 
35-0       o-o 
+  o"-oi6 

ii'8       o-o 

12'4    +O-2 

14-4  -I  -I 

i3'7  H    o-o 

3-1       o-o 
2-7   +I-I 

47   -0-4 
4-5       oo 
+  o'-oi7 

24-9   +4-5 
30-3       o-o 
31-9   —  o-i 
31-9       o-o 

40-0       o-o 
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'9 

101 
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3 

2 

5 

4 
3 

3 
5 

5 

3 
3 
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2 
3 

5 
4 

2 

3 

7 
4 

2 

3 

3 
3 
3 
1  1 

6 
4 

2 

6 

Groombridge  4131 
16°  28' 

Groombridge  4  132 
23''  39m 
35°  24 

Groombridge  4133 
35°    7' 

Piazzi  XXIII.  173 
46°  53?' 

Groombridge  4135 
23h  39'" 
35°   '3' 

Piazzi  XXIII.  175 

2jh    jgm 

34°  48' 

20  Andromedse...t/f 
23h  40™ 
44°  n' 

5  Cassiopeia  T 
31'  57' 

Groombridge  4  139 
23h  42™ 
43°  46' 
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23''  42"' 
49°  30' 

Groombr-4131 
Radcliffe 

I2-9 
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94-8 

10-6 
47-2 
71-8 
93-0 

10-9 
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92-4 
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48-1 
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89-6 

10-9 
47-0 
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93-2 
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45-8 
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8                  S 

15-12       -oo 

'44  -'I0 
•6  1       -oo 

+  o"-oo6o 

r68       -oo 
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71     -'12 

•56       -oo 

7-78       -oo 
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•96         -OO 
+  O"-OO22 

17-28       -oo 

•63  --13 

72     —'02 

•75       -oo 
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20-81       -oo 
•89   —  -06 
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•85       'oo 
+o"-ooos 

26*32       -oo 
•62   —'13 
•62   —-03 
•6  1    +'03 
•70       -oo 

34.97       -oo 
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35*02   +  -06 
3  5  -09       -oo 

40-27       -oo 
•56   --04 
•54  +  -16 
•82       -oo 
+o"-oo65 

5-17       -oo 
•26  —  -02 
•32   —-03 
•31        -oo 
-f-o"-ooi7 

38-27       -oo 
•18   +-07 

•22     -f'OI 
'22          -OC 
—  0''OOO7 

2  . 

3 
6 

9 

7 

2 

6 

6 
4 

5 
7 

4 
4 
3 
4 

6 

2 

6 

6 
4 

2 

4 
6 

6 

7 

2 

6 

5 
4 

2 

8 

5 
5 

2 

3 

3 
4 

2 

3 

I2'9 

49'9 
947 

io'6 
46-2 
71-8 
92-4 

io"9 
426 

7*7 

91-8 

1  1  -8 
46-3 

89-2 

44'' 

77-8 

93'3 

I2'O 

43'5 
71-3 
81-9 
93-2 

6-8 

74'8 
86-0 

7'4 

72-5 
91-9 

n-8 
44-1 

75-8 
90-8 

i3'8 
44'5 
7>'4 
89-8 

*/            <i 
52-1       o-o 

51-0  +0-8 
51-5       o-o 
—  o"-oo7 

1  2-5       o-o 
13-2       o'o 
13-1    +0-6 
14-2       o-o 

+  o"'02I 

8-4       o-o 
10-2   —  1'3 

I0'2     —  O'6 

9-9       o-o 
+0-019 

53-0       o-o 

53-3    -0-2 

52-3   +0-8 
53-1       o-o 
+  o  -ooi 

2-3       o-o 

3-6  -0-4 

3-8  +0-2 
4-5       o-o 

+  0"-027 

38-8       o-o 
38-8  +0'4 
38-3   +1-3 

38-8     +1-0 

39-9       0-0 
-t-o"-oi4 

23-5       o-o 
25'!    —  o'8 
25-4  -0-4 

25-2          O'O 
-f-o"'O22 

43-0       o-o 
40-7   +0-8 

40-7  -0-7 

39'o       o-o 
—  o'  -050 

4  i  '3       o-o 
42-1   +0-1 

43-3       o-c 

9-8       o'c 
9'4  +°'2 

9-4       o-c 

2 

6 

9 

5 

2 

7 

6 

4 

6 

4 
4 

I 

2 

6 

6 

3 

2 

6 

8 
6 

2 

6 

5 

5 

2 

8 

5 

4 

2 

3 

3 
3 

2 

3 

23''  34™ 
12°  58' 

Groombridge  4123 
48°  45'' 

Groombridge  4124 

23''  35™ 
14°  51' 

Groombridge  4125 
23''  36™ 
41°     5' 

Groombridge  4126 
2,h  36m 

48°  49' 

Piazzi  XXIII.  160 
45*  53'' 

Groombridge  4  1  2  8 

Groombridge  4129 
'5°     •' 

Groombridge  4130 
11'    5- 

Greenwich.  ... 

Groombr.4123 
Radcliffe 

Greenwich  .... 

Groombr.4i32 
Radcliffe  
Harvard 

Bonn  

Greenwich  

Groombr.4  1  33 
Radcliffe  
Harvard  

Greenwich  .... 
Radcliffe  ...  . 

Greenwich  

Groombr.4  1  3^ 
Radcliffe   ..    . 

Greenwich  

Groombr.4125 
Uadcliffe  .... 

Bonn  

Greenwich.... 

Groombr.4  1  3  5 
Hadcliffe  
Harvard  
Greenwich  -.. 

Groombr.4  1  36 
Radcliffe  
Heleingfors  .  . 
Harvard  
Greenwich.... 

Groombr.4  1  37 
Radcliffe  
Bonn  

Bonn  

Greenwich  .... 

Groombr.4126 
Radcliffe  .... 

Bonn  

Greenwich  

Groombr.4  1  27 
Radcliffe  

Bonn  

Greenwich  

Groombr.4  1  2  8 
Radcliffe 

Greenwich... 

Groombr.4i38 
Radcliffe  
Helsingf  ors  .  .  . 
Greenwich 

Groombr.4  139 
Radcliffe    . 

Bonn  

Greenwich  
Radcliffe  

K  usan  

Greenwich  

Groombr.4  1  30 
Radcliffn 

Greenwich.... 

Groombr.4  1  40 
Radcliffe 

ll'-lsingfors.... 
Greenwich  

Green  wicli  

, 

4  A 
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Star's  Namo, 
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R.  A.  and  N.  P.  D. 
1890-0. 

Authoiity. 

R.  A. 

N.  P. 

D. 

Star's  Name, 
and  Approximata 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

X.  P. 

D. 

Epoch 
of 
Ob«. 
1800. 

"°as  o' 

02  T) 

«! 

M 

Id 
11 

(3° 

K 

G 

.S 

1 

0 

o 

Epoch 
of 
Obs. 
1800. 

d 

c-a 
<f.  «t» 

"5  H-~ 

to 

Jo 
I" 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted  R.  A. 
1890-0. 

Residuals 
0-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

ji! 

^d 

No.  of  Observations. 

Adopted 
P.  M. 

A'  1  opted 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Bradley  3166  
22°  48' 

Groombridge  4  1  42 
23h  42™ 
26°  47' 

Groombridge  414; 
Z3h  43m 
48°  25' 

Groombridge  4144 
23"  43m 

25°  44' 

6  Cassiopeia)  

Groombr.4  141 
Radcliffe 

8-4 

45'5 

92-7 

12-8 

,47'3 
77-8 

i93'4 

11-9 
49'4 

-i'3 
91-1 

10-8 

44'4 
787 

937 

9'5 

44-8 

777 
95-8 

IO'O 

45'5 
73° 
687 

V 
46-2 

77-0 
94'5 

8-8 

46'3 
76-7 
89-9 

12-8 

48'3 
79-6 
94-1 

I2"O 

74'9 
93'2 

s              s 

39-05       -oo 
•09   +  -oi 
•14       -oo 
-fos-ooi  i 

45-98       -oo 

46-33     -M2 
46-56     --14 

46-53       -oo 
+  os-oo68 

4-05       -oo 

3-96  --03 

3-88    --oi 
3  -8  1       -oo 

19-39       -oo 
'55   ~'°3 

•69       -oo 
29-05       -oo 

28-86  +-07 

28-64  +''7 
2875       '°o 

47-26       -oo 
•43    +-04 

'57   +  '°4 
•59       -oo 

31-03           'GO 
30-6l     +-23 
30-42     +-26 

30-60       -oo 

—  os-oo5i 

51-53       -oo 
52-20   —  -14 
52-42   +-09 
52-70       -oo 

2-51       -oo 

•42    —  -02 

•45  --17 

"24       -oo 

io"66       -oo 
•67       -oo 
•6  1    +-07 
•68       -oo 

10 

6 

6 

5 
4 

2 

5 

i 

4 
3 
3 

6 

4 

2 

5 

6 

4 

2 

6 

6 

5 

2 

4 

3 
3 

* 

4 
5 
5 
3 

5 
4 
3 

5 

5 
3 

z 

3 

8-4 

45'5 
90-0 

12-8 
47-6 
77-8 
93'4 

.1-9 

499 
7"'3 
90-3 

10-8 
43'8 
78-7 

9'  5 
46-2 

777 
95'3 

IO'O 

45  '4 

73'° 
68-7 

9-8 

45'4 

77-0 

94'3 

8-8 
45-8 

767 
89-9 

12-8 
48-5 
80-4 
94-0 

I2'O 

47'3  - 
74'9  • 
93'2 

1 

1  5"  I        o'-'o 
15-3        o-c 
15-5       o-o 
+o"-oo5 

37-2       o-o 
37-4   -o-i 

35'5   +''9 
37'4       o-o 

+  O"'002 

0-8       o'o 
2-8    —  o'9 
1-7    +0-8 
3'i       o-o 

2'8          O'O 
3-4     -0-2 

4-2  -0-4 

3'9;     o'o 
+  o"-oi  3 

47-5       o-o 
49-0   -0-5 
50-8   -1-5 
497       o-o 

-|-O"-O26 

50-8       o-o 
51-9   -o-i 
53'2   -0-5 
52-6       o'o 

50-2       o-o 
49-8   +0-7 
51-8  —  1-1 

50-8       o-o 

2O'I           O'O 

zo'i   +°'9 
20-8   +ro 

22"!           O'O 

47       o-o 
4-0   +  °°5 

3-9  4-0-4 

4-2       o-o 
—  o"-oo6 

39-9       o-o 

fz-3   -07 
1.2-3   +07 

^4'o       o-o 

1  I 
6 

'5 

5 
4 

2 

5 

i 

4 
3 
4 

6 

4 

2 

5 

6 
5 

2 

6 

6 
4 

2 

4 

3 
4 

2 

5 

4 
4 
5 
3 

5 

5 
3 

5 

5 
4 

2 

3 

Groombridge  4  1  51 
23''  45m 
49°  z6' 

Groombridge  4152 
23"  45- 

26°  37' 

Groombridge  41  53 
23''  46™ 
48°  31' 

Piazzi  XXIII.  218 
23'"  46™ 
15"    4' 

Groombridge  4155 
49°  '5' 

Groombridge  4  1  56 
23h  47™ 

29°  54' 

Piazzi  XX  III.  223 
23h  48m 
39°    5' 

Groombridge  4158 
23h  48m 
29°45' 

Groombridge  4159 
23h  48™ 
51°  19' 

Groombridge  4  1  60 
23''  48™ 
45°  44 

Groom  br.  41  5  1 
Radcliffe      . 

,3-8 

497 
70-8 
90-1 

t 

12-8 

:49'5 
80-1 

93'8 

11-9 

45'5 
!  75-9 
9r4 

12-9 
46-6 

9*"3 

94-6 

13-8 
47-8 
70-8 
92-9 

10-9 
44-1 

74-8 
92-9 

8-8 
46-4 

75'5 
93'8 

10-9 
48-5 

77-0 
92-5 

14-0 

46-3 
81-3 
90-9 

n-8 
49-1 
87-4 
95-2 

3                  s 

26-32       -oo 

•34  +  '01 
•43  --06 

•38       -oo 

36-46       -oo 
77   -'24 

•6  1      —'02 

"62        -oo 

+  O8'OO2O 

1-35        -oo 

•44  --05 

'44   -'01 
•43        -oo 

+  O8'OOIO 

56-58       -oo 

59-80  --35 
62-90  +-34 

63-53       -oo 
27-31        -oo 

•30    +-02 

•40  —-08 

'33       '°° 
-|~os*ooo3 

37-48       -oo 
•72    --18 

•46  +-13 

•6  1       -oo 
+o"-ooi6 

2-45           -QO 

2-84  --14 
2-94  --03 

3-04       -oo 

22'OO          -OO 

•04   —  -oi 

•30  --24 

•07        -oo 
-f  o8  0009 

29-45   +-16 
29-86  --08 

29-96       -oo 
30-00       -oo 

39-01        -oo 
38-96   —-06 
39-03  —-24 

38-76       -oo 

5 
6 

2 

3 

5 
3 
3 
6 

5 
3 

2 

3 

5 
4 
3 
'5 

5 
3 

2 

3 

6 
3 

2 

7 

4 
4 
5 
3 

6 

5 

2 

5 

2 

4 

2 

4 

3 
5 

2 

5 

,3-8 

47'3 
70-8 
90-1 

12-8 
46-2 

8o'i 
93-8 

l«* 

44'8 

75'9 
91  4 

12-9 
44'3 
9''3 
92-9 

13-8 
47-1 
70-8 
92-9 

109 

43'9 

74-8 

93'4 

8-8 
46-6 

93-8 

10-4 
49-1 
77  -o 
92-5 

14-0 

ffl-3 

90-9 

1  1/8 

48-4 
87-4 
95-2 

52-5       o-o 
53-6   -i-o 
53-4   -0-8 
52-6       o-o 

+  o"'OOI 

36-6       o-o 

36-0  +0-5 

366   —  o-i 
36-5       o-o 
-o"-ooi 

43-1       o-o 
437    -°'2 

447   -°7 
44-  2       o-o 

10-8       o-o 
io'6   —1-3 
9-6   -2-3 

7-2       o-o 
-°"'°45 

59-8       o-o 
59-8   -0-3 

59-2       o-o 
—  o"-oo8 

26-3       o-o 
25-5   +0-9 
26-3   -f-o-i 
26-4       o-o 
+  o"-ooi 

23-3       o-o 
209  +1-9 
21-9  +0-5 

22-3       o-o 

—  o"'OI2 

30-5       oo 
31-2   —0-8 

31-0  -0-7 

30-3       o-o 

—  o"'002 

47'9  +>'4 
,o'2   —  n 
48-2   +0-7 
48-8       o-o 
—  o"-oo7* 

39-1       o-o 

39-6  +0-3 

41-3   -0-6 
40*9       o-o 

+  O"'O22 

! 

3 

5 
5 

6 

5 
3 

5 

6 
4 

3 
37 

5 
4 

2 

6 
5 

2 

7 

4 
5 
5 
3 

6 
4 

2 

5 

2 

3 
3 

3 
4 

2 

5 

Greenwich  ... 

Groombr.4  1  42 
Radcliffe 

Bonn  

Greenwich.... 

Groombr.4152 
Radcliffe  .  .  . 

Helsingfors  
Greenwich  .... 

Groombr.4  1  43 
Radcliffe 

Helingfors  
Greenwich 

Radcliffe 

Bonn  

Bonn 

Greenwich  .... 

Groombr.4  1  44 
Radcliffe  
Helsingfors  ... 
Greenwich.  ... 

Groombr.4145 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  — 

Groombr-4  1  46 
Radcliffe  
Helsingfors... 
Greenwich.... 

Groombr.4  1  47 
Radcliffe  . 

Greenwich  
Radcliffe 

K.asan 

Greenwich... 

Groombr.4155 
Radcliffe  
Bonn  

23h  43™ 
28°  23' 

Bradley  3170  

Greenwich  ... 
Radcliffe  

3'°  38' 

Piazzi  XXIII.  202 
28°  23' 

3iazzi  XXIII.  204 
23''  44m 
38°  59' 

Jroombridge  4  1  49 

23"  45m 
26'  52' 

Piazzi  XXIII.  205 

23h  45m 
36°  24' 

Helingfors  
Greenwich  ... 

Groombr.4i57 
Radcliffe  
Harvard  

Helsingfors  .  .  . 
Greenwich.  .. 

Groombr.4  1  48 
Radcliffe  

Greenwich  

Groombr.4  1  58 
Radcliffe  

Harvard..  .  . 

Helingfors  
Greenwich  

Groombr.4  1  59 
Radcliffe 

Greenwich  

Grooml>r.4i49 
Radcliffe  
Helsingfors  .  .  . 
Greenwich  ... 

Groombr.4  1  50 
Radcliffe  
Harvard  

Lund  

Greenwich.... 

Groombr.4  1  60 
Radcliffe  

Bonn  

Greenwich  ... 

Greenwich.... 

<;KOOMI:KII'I;K  CATALOGUE — PKI>UCKI>  I'ltorKit  MOTIONS. 
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Star's  Name, 

11   A.  tad  X.  1'.  D. 
1890-0. 

Aiiihority. 

K.  A. 

N.  P. 

I). 

Star's  Nania, 
and  Api'i-iixiniiito 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

1). 

Epoch 
of 

1800. 

"*" 

111 

¥ 

Xo.  of  Observationi. 

Epoch 
of 

Ol>8. 

1800. 

Seconds  of 
Adopted 
N.  P.  D.lSoo-o. 

• 

4d 

No.  of  Ohsc  rvntions. 

Epoch 
of 
Obs. 
1800. 

«— 

O     CH  H 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
OI'S. 
1800. 

Seconds  of 
Adopted 
N.  P.  D.iSoo-o. 

• 

Id 

No.  of  Observations. 

Adopted 

Adopted 
P.  M. 

Adopted 
P.M. 

Adopted 
P.  M. 

-  ' 
23''  48" 
33"    6' 

Grooml  >ridge  4162 
23''  49"' 
37°    6' 

Groombridge  4163 
23''  49"' 
1  6°   12' 

PiazziXXIIF.  231 
•  3"  49"' 
37°  52' 

Groombridge  4165 

2,t,    -Om 

43°   15' 

Groombridge  4166 
23''  50™ 
44°   '5' 

Grooml'iidge  4167 
23''  50™ 
42"  23' 

Grootubtidge  4168 
23''  50™ 

48°   s' 

Groombridge  4169 

2jh    j0m 

36°  53' 
Groombridge  4170 

2jh  j0rn 

16°  28' 

Groombr.4i6i 

Ifadcliffe  .... 

8-9 

45-7 
85-3 

12-8 
45'5 
73'4 
94'5 

9'5 
45-6 
81-4 

9-9 

45-6 
76-2 
91-8 

12-0 

44-6 
82-8 
79'4 

14-4 

47-8 

75'9 
92-5 

,,'9 

48-8 
76-2 
93-8 

13-8 

47'3 
74-8 
91-9 

I2'8 

50-3 

77'9 
95-0 

,4-8 

47'3 
91-5 

s             s 

53-47       -oo 
-38  +-04 
•37       -oo 
—  c8  oo  1  3 

1  7'  ii       -oo 

"34  --IC 
•43   --08 
•44       -oo 

29-43       -oo 
28-97  +-19 
28-89       -oo 

59-33       -oo 

•51  +-04 
•76  --03 

•82       'oo 
+  o"-oo6o 

0-48       -oo 
•66   --13 
•6  1    —  -02 
•58       -oo 
+  o"-ooi  5 

4-40       'oo 

'49     -'02 
'64    —  -12 

•54       -oo 
+  o"ooi8 

14-52       -oo 
•66  —  '09 
•56  +-05 
•62       -oo 

+  O8'OOI2 

56-62       -oo 
•68   --02 

•55  +'13 

•70       -oo 

+  0B'OO1O 

57-88       -oo 

58-18  --I1 
58-29  --07 

58-31       -oo 

56-12       -oo 

55-83   +'«« 
55-67       -oo 
—  o"oo6o 

6 
6 

12 

3 

3 
4 
3 

S 

6 

5 
3 
3 
3 

6 
3 
3 
3 

8 

4 
z 

3 

5 

4 

2 

3 
3 

2 

2 

4 
3 

2 
2 

4 
5 

2 

7 

8'9 
44-8 
85-4 

12*8 

46-5 
73'4 

Q  A  *  r 
Q"  ^ 

48-0 

81-4 

9-9 

45-5 
76-2 

91-8 

12'0 

43'8 
82-8 

79'4 

14-1 

49-8 
75'9 

1  1-9 

46-5 
76-2 
93-8 

13-8 

49'9 
74-8 

91  9 

12-8 
47-8 

77'9 
95-8 

14-8 
49-6 

'- 

46"!       o'o 
45-1    +0-8 
45-6       o-o 

—  o"-oo7 

49'i       o-o 

497  +o'4 
50-2   +0-7 
51-5       o-o 

-4-  O   "O2  O 
O  "  I           O'O 

6-6   -0-2 

O'O          O'O 

+o"-oo7 

40-1       o-o 
39-0  +04 
38-5   +0-3 
38-6      o-o 
—  o"'oi8 

21'5          O'O 
22'6    —0  8 

227    —0-6 

22M          O'O 

+  o"-oog 
10-6       o-o 

12-9  -1-5 

I3-3     -1-2 

12-5       o-o 

18-8       c-o 
22-4  —  I-l 

24-3  -09 

247  ^    o-o 
35'6       o-o 

}6'1     —  OM 

36-5    -0-3 
36-4       o'o 
+o"-oio 

59-0       o-o 

58-6  +0-4 

59'4  -°-4 
59-0       o-o 

0"'OOO 

27-0      o'o 

27-6     —0-2 

27-8       o-o 

+  0"'010 

6 

5 

12 

3 
3 
4 

3 

6 

7 
7 

5 
4 
3 
3 

6 

3 
3 
3 

9 
4 

2 

3 

5 
3 

2 

3 

3 
4 

2 

4 

3 
3 

4 

4 
3 
'3 

Groombridge  4171 
23''  51™ 
43°  59' 

Piazzi  XXIII.  236 

2jb  j,ro 

34°  46' 

Groombridge  4  172 
47°  57' 

Bradley  3185  

Groombr.4  1  7  1 
Radeliffe 

11-8 
456 
76-9 
94-1 

12-0 
697 
85-3 

•  3'8 
47'9 

84-7 

1  0-4 

47-8 
702 

77'9 
84-5 

7-8 

49'4 
93-o 

11-9 

47'5 
80-4 
92-5 

14-8 
51-1 
92-1 

io'8 

44'9 

80-4 

93'z 

13-9 
49-6 

93-0 

13-9 
51-1 

73-8 
944 

s              s 
2371       -oo 

24-11  -  17 

24-20  —  '06 
24-26       'oo 

22-98       -oo 
23-02    +-15 
23-23       -oo 
+0-0034 

28-89       '°° 
•96   —-08 
•98   -MO 
•88       'oo 
—  o8'ooo  i 

36-12       -oo 
36-05   —  -oi 
35-98  +-oi 
35-89  +-09 
35-96       'oo 

—  O"'0022 

15-83       -oo 

16-96     +-19 

18-54       -0° 
47-56       -oo 

•8l     —'12 

•92   —'II 

•85       -oo 

2-35       -oo 
3-27   +-16 
4-64       -oo 

33-46       -oo 
33-21    --09 
32-98  —  -16 
3*77       -oo 

46-82       -oo 
46-99   —-06 
47-07   --05 
47-06       'oo 

5  1  -47       -oo 

'59   -''5 
•66   --24 
•41       'oo 
—  o"-ooo7 

4 
3 

2 

3 

5 

2 

5 
5 

2 
2 

3 

12 

4 

2 
2 

7 

5 
3 
8 

3 
3 
4 

3 

5 
3 

7 

6 

4 

2 

3 

4 
3 

2 

4 

6 
3 
3 
3 

118 

47'5 
76-9 

94-1 

697 
85-2 

•  3-8 

48-9 
74-8 

847 

10-3 

43-8 
70-2 

77'9 
84-6 

7'9 
48-4 

92-1 

11-9 
51-2 

80-4 
92-5 

14-8 
49-2 
91-8 

10-8 

44'9 
80-4 

93'z 

13-9 
53-2 
81-3 
93'° 

'3'9 
5''3 

7.V8 
94'4 

41  -"3       o-o 

42'9  -''3 
41-4  +0-4 
41-9       o-o 
+  o"-oo7 

18-1       O'o 
1  8-6  -0-2 
18-5       o-o 
+o"'oo6 

12-7       o-o 
14-2   -07 
14-5   -0-4 
14-4       o-o 

2  I  '3          O'O 

20-7   +1-6 

22  '6    +O-6 
22'6    +O'9 

237      o-o 
17-8       0-0 

l6-0     +1-2 

i6'6       o'o 

51-9       o-o 
52-6   —  0-4 
52-2   +0-3 
52-6       o-o 

44-6       o-o 
44'6   +  0-9 
46-5       o-o 

+  0"'025 

38-9       o'o 
31-0   +o'i 

22-8     +0'I 
2O'O          O-O 

51-0       o'o 

53'5   -«'4 
53'5,,    °'° 

14*0       o'o 
13-3    +  0-8 
13-9   +0-3 
14-2       o'o 

4 

3 

2 

3 
5 

2 

5 

5 
3 

2 

3 

1  1 

5 

2 
2 

6 

6 

4 
1  1 

3 

3 
4 
3 

5 
6 

6 
3 

2 

3 

4 
3 

2 

4 

6 
4 
3 

3 

Greenwich  .... 

(  !r.>"lMbr.4l62 
Kmlcliffe  

Bonn  

Greenwich  .... 

Helsingfors  .  .  . 
Greenwich  

Radcliffe  

Harvard  

nwich  .... 
(  ii<>  )inbr.4i63 

Greenwich  

Groombr.4i64 
Harvard  

Greenwich  .... 

Grooml>r.4i73 
Radcliffe 

23''  5im 
34°  54' 

Bradley  3187  

Helsingfors  ... 
Harvard  

Greenwich.... 

Groombr.4i65 
Radeliffe 

Greenwich.... 

Groombr.4  1  74 
Radeliffe  

23''  51™ 
7°  25' 

Groombridge  4175 
23''  51- 
42°  19' 

Groombridge  4176 

2jh    j2m 

16°  44' 

1'iazzi  XX  1  1  1.  242 
23''  5*m 
40°   i  o' 

Groombridge  4178 
5'°  38' 

Groombridge  4  1  79 
23''  52™ 
44°  '8' 

Greenwich.... 

Grootnbr4i66 
Radcliffe  

Greenwich  

Groombr-4175 
Radcliffe 

Bonn  

Greenwich.  ... 
Radeliffe  

Greenwich  

Groombr.4  1  76 
Radcliffe  
Greenwich  

Groombr.4  1  77 

R»(1rliffp 

Bonn  

Greenwich.  .. 

Groombr.4  1  68 
Radclilie  

<  Irei-nwich.... 

Groombr.4i69 
Radcliffe. 

Greenwich  ... 

Radcliffe  
Lund  

Greenwich  

Groombr.4  1  70 
Radcliffe  

Greenwich  
Radcliffe  

Greenwich.... 

Greenwich  

' 
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GROOMBHIUGE  CATALOGUE— DEDUCED  PROPER  MOTIONS. 


Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 

Authority. 

R,  A. 

N.  P. 

D. 

Stnr's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

I). 

Epoch 
of 
Obs. 
1800. 

^  as   • 
||| 

Residuals 
C-0. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

Seconds  of 
Adopted 
N.P.  D.  1890-0. 

Id 
1° 

rf 

B 
o 

i-j 

OS 

> 

t~, 
9 

£ 

0 

|M 

0 

4 
3 
4 
3 

1  1 

3 

2 

2 

2 

4 

2 

2 

4 
6 

5 

2 

5 
3 

2 

3 
4 
3 

6 

4 

2 
2 

3 

2 

3 

2 

5 
3 

2 
2 
5 

5 
4 
3 
3 

Epoch 
of 
Obs. 
1800. 

o    • 

"~^  "n?  o 

S    0)    & 

1  =•" 

35 

Jo 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

ll 

Id 

H 

No.  of  Observations. 

Adof 

P.  1 

ted 
f. 

Adopted 
P.  M. 

Adoi)ted 
P.  M. 

Adopted 
P.  M. 

Groombridge  41  80 
37°   13' 

Groombridge  4181 
44°   n' 

Gruombridge  4182 
16°  57' 

Groombridge  4183 
36°  56' 

Groombridge  4184 
5i°  29' 

Groombridge  4185 

23h53m 
46°     2' 

8  Cassiopeia  o- 

Groombr.4i8o 
Radcliffe  

12'8 

48-9 

74'9 
94'9 

14-1 
46"! 

747 

14-9 
51-8 

947 

I2'8 

5  ''4 
77'4 
95-i 

13-9 

49'S 
88-1 
93-8 

13-8 
51-2 
82-9 
95-0 

8-8 

69-7 
77_'9 

12-9 

72-9 
96-4 

14-9 
5'"3 
72-4 
94-8 

12-9 

76-9 
95-1 

6-6  1       -oo 
6-96   —'07 
7-04  4-'°6 
7-26       -oo 

10-78       -co 
•85    --02 

'95    -'°7 
•92       -oo 
+  o8-ooi8 

3-43       -oo 
2-97   +-09 
2-62       -oo 

—  O8'OIO2 

14-48       -oo 

71     --I2 

•57   4--o8 
•70       -oo 

16-92       -oo 
16-96   4--c6 
1707   +-05 
17-13       -oo 

4-O8'0026 

26-01       -oo 
26-12   —-13 

25-95     +-02 

25-97       -oo 
—  o"-ooo5 

25  68       -oo 

76  +-05 

•86   +-05 
•84   +-09 
•96       -oo 

27-10       "oo 

•21      —'08 
•22     —-08 

•  1  5       -oo 
+os'ooo6 

25-44       -oo 
2603   —-13 
26-43   ~°24 
26-50       'oo 

37-46       "oo 
•43    --oi 

•42  --04 

•36       -oo 

—  08'OO  I  2 

4 

2 

4 
3 

1  1 

3 

2 

3 

2 

3 

5 

3 

2 

4 
6 

4 

3 
5 
3 

2 
2 

4 
3 

6 
5 

2 
2 

3 

2 
2 
2 

5 
3 

2 
2 
r 

5 
3 

4 

12'8 

46-5 
74'9 
94'9 

14-1 
47-2 

747 
929 

14-9 
52-4 

94'9 

12'8 

46-8 

77'4 
95-8 

48-4 
88-1 
93'5 

,3-8 
54'2 

82  Q 

95-0 

8-8 
41-1 
69-7 

779 

12-9 
52-8 
72-9 
96-4 

H'9 
95-0 

12-9 
47'8 

77'9 
95-2 

29  i       o-o 
30-1    —o"6 

30-I      —  0'2 

30-2       o-o 
+  o"-oi3 

56  o       o-o 
56-4   -0-3 
587  -2-5 
56-3       o-o 

14-3       o-o 
16-2   —0-7 
1  6  -7       o  'o 

22'8          O'O 
24-7      -1-2 

24-1       o-o 
24-5       o-o 

4-o"'OZO 

597   -i'4 
6o'2   4-°'3 
608       o-o 

52-5          O'O 

53'3   -°'5 
537   -0-6 
53-3       o-o 
-fo"-oio 

26-6       o-o 
25-8   +0-4 

27-1     —I'2 
26-3     —04 

25-9       0-0 
—  o"-oo9 

31-9       o-o 

34'2   -''4 
34'5   ~~  l'2 
33-8       o-o 
-fo"-O23 

50-6       o-o 

50-3  4-0-9 

53-0  -1-4 
52-1       o-o 

54-1       o-o 

54-5       o-o 

55-1  -0-3 

55-0       o-o 
4-o"-ou 

Piazzi  XXIII.  247 

23b  53m    . 

40°     4' 

Groombridge  4191 

2Jh  53m 

40*    6' 

Groombridge  4  192 
23U  54m 
5'°  45' 

Bradley  3194-  •  • 

Radcliffe  ... 

10-8 
44'8 
78-4 
92-5 

10-9 
49-2 

92-6 

•3'9 
49  '9 
79-8 
89-8 

7-9 
487 
95'4 

'5'9 
45-2 

75'4 
80-2 

14-9 

48-5 
72-9 
92-7 

I  I'O 

50-2 

777 
946 

13-8 

45'2 

75-2 
91-1 

46-5 

777 
93-3 

2'9 
46-1 

70-4 
84-8 

s             s 
39-33       -oo 
•43    —'09 
•44  --io 
•34       -oo 
4-o"-oooi 

46-03       -oo 

"45   -'34 
•25   --07 

•22          -OO 

24-67       -oo 
•48  4--12 

'39    +'I5 

•54       -oo 
—  os-ooi7 

16-68       -oo 
18-39   -'"5 

20-12           '00 

6-56       -oo 
73   --08 
74       -oo 
76       -oo 

18-36       -oo 
•19  4-  -04 
•05   4-Mi 

•  1  2           'CO 

45-12       -oo 

'47     --27 
•29     -'03 

•30       -oo 

4-O8'0022 

56-66       -oo 

•49  4--io 

•55     --02 

•50       -oo 

—  OS'OO2I 
O"4-7         "OO 

•46  --03 
•63  --23 

•39       -oo 

—  08'0010 

6'39       'oo 
•44  --06 
•32   4--o6 
•37       -oo 

5 
3 

2 

4 

3 
3 

2 

4 

2 
2 

3 

5 

22 
9 

5 
3 

2 

3 

5 
3 
3 
9 

5 
3 

2 

6 

5 
5 

2 

3 

6 

5 

2 

5 

6 

4 

2 

3 

ID'S 
46-8 

92-5 

io'9 
49-2 
78-4 
92-5 

'3'9 
49'3 

79'8 
89-8 

7-9 
48-9 
94-6 

15-9 

75'4 
80-2 

14-9 

47'" 
727 

I  I'O 

45'5 
777 
94-6 

i3;8 

75-2 
91-1 

44'5 
777 

9-9 
45-8 
70-4 
84-8 

55'8       o-o 
58-7   -1-9 
58-0    —  0-4 

58-0          O'O 

4-o"-o27 
14-5       o-o 

15-0     —0'2 

14-6  4-0-5 

15-2       0-0 
4  o"-oo9 

io-6       o'o 
9-8   4-1-6 
ii'7   +0-5 
12-4       o-o 

20-5       o-o 

2  I  '9     —O"9 

21-4       o-o 

4-  o"-o  i  o 

33-3       o-o 
337   -°'S 

34'3     -1-2 

33-1       0-0 

—  o"'oo3 

54-8       o-o 

53'4  +°'9 
53'2  4-0-8 
53-7       o-o 
—  o"-oi4 

23  6       o-o 
23-4  4-0-3 

23'3   +°'5 
23-8       o-o 

4-o"'OO2 

9-  1       o-o 
9-6  4-0-5 
9-9  4-0-8 

I  I-  1           O'O 

22-O          O'O 
22'6     —  O'5 

227   —0-6 

22-1           0-0 

4-o"  'oo  i 
42-2       o'o 

43-6  -0-9 

42-6   4-°'4 
43-2       o-o 
4-o"-oi3 

5 
3 

2 

4 

3 
3 

2 

4 
4 

2 
2 

3 

5 
18 

33 
5 

2 
2 

3 

5 
3 
3 

10 

5 
3 

2 

6 

5 

2 

2 

3 

6 

3 

2 

6 

6 

4 

2 

3 

Harvard  

Bonn  

Greenwich  

Groombr.4i8i 
Radcliffe  

Greenwich  

Groombr.4191 
Radcliffe 

Bonn  

Bonn 

Greenwich.... 
Radcliffe  

Greenwich.... 

Groombr.4i92 
Radcliffe 

Greenwich  

Groombr.4i83 
Radcliffe.  .  .  . 

Lund  

Greenwich  

Groombr.4i93 
Radcliffe  ... 

Harvard      .... 

23h  54m 
3°  54 

Groombridge  4194 
23h55m 
45°  21' 

Groombridge  4195 
23°  45' 

Groombridge  4  1  96 

23''  55m 
29°  46' 

Groombridge  4197 
23"  55"- 

45°  56' 
Bradley  3IQC.., 

Greenwich  .... 
Radcliffe  .... 

Greenwich  
Radcliffe 

Lund  

Greenwich  

Groombr.4i85 
Radcliffe 

Bonn  

Greenwich  

Groombr.4i95 
Radcliffe 

Bonn  

Greenwich  

Groombr.4i86 
Rudcliffe  

Christiania.... 
Greenwich  

Radcliffe  .... 

34°  5i' 

Groombridge  4187 
37°  21' 

Groombridge  4188 

2jh  jjjra 

23°  47' 
Groombridge  4189 

2jh    jjm 
37°       2' 

Helsingfors  ... 
Harvard  

Helsingfors  ... 
Greenwich  — 

Groombr.4i97 
Radcliffe 

Greenwich  .... 
Radcliffo  

Harvard  

Bonn 

Greenwich  

Groombr.4i88 
Radcliffe  

Greenwich  

Groombr.4198 
Radcliffe  

2jh    jgm 
29°    23' 

Groombridge  4199 
23h  56™ 
48°   14' 

Christiania.  .  .  . 
Greenwich  .... 

Groombr.4i89 
Radcliffe 

Helsingfors  ... 
Greenwich.... 

Groombr.4199 
Radcliffe 

Harvard  

Bonn 

Greenwich  

Greenwich  .... 
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Star's  Name, 

mid  Approximate 

R.  A.  and  N.  P.  D. 

1 890 -a 


N.  r.  D. 


Authority. 


Groombridge  4200  Groombr.42OO 
23''  56"-  Radcliffe.. 

17°     °'  Greenwich 


Groombridge  4201  Groombr.42Oi 

23'-  56-"  Kadcliffe 

46°    4'  Bonn 

Greenwich . . . 


Groombridgo  4202  Groombr.42O2 

23''  56"'  Kadcliffe 

40°   50'  l!onn 

Greenwich 


Groombridge  4203  Groombr-4203 

23*  56™          "    Kadcliffe 

29*54'  Helsingfors ... 

Greenwich.. 


Groombridge  4404  Gruoiiibr.4zO4 

23''  56m  K.-idcliffe 

40°    6'  j  Bonn 

Greenwich.... 


Groombridge  4205'  Groombr.42O5 

-.-.i'  56'°  Radcliffe 

26'  Cliristiania.... 

Greenwich .... 


Groombridge  4206 

2Jh  570, 

47'  4'' 


Groombridge  4207 
23''  57U1 
47°  5'' 


Groombr.42o6 

Radcliffe 

Bonn 

Greenwich .. 


Groombr.42O7    11-9 


Epoch 

of 

Obs. 
1800. 


14-8 

47'9 
93  ' 


13-8 
46-4 
77'4 
94'5 


129 
48-0 
79-0 
92-5 


Adopted 
P.M. 


S  I 

0-85  -oo 

I-47  --I5 

1-97  -oo 

+0-0143 

29-18  -oo 

•43  -''7 

'53  -"'9 

•38  -oo 


35'oi       -oo 

•21     —'17 
'08     —'02 

•07       -oo 
+  o'-ooo8 


10-7  40-49      -oo 


48-8 

75-2 

94-3 


10-9 

50-2 
84-4 

90-8 


15-0 
50-3 

72-4 
95-6 


11-9 

50-3 
70-5 
93-1 


44-59       -oo 

•55  --05 

•43       -oo 
•42       -o0|     3 

—  0"'OO2I 


47-26  -oo  4      15-0  54-0  o-o 

'35  --07  2        52-5    54-0  +1-1 

•55  --26  2    j  72-4  577  - 

•30  -oo  4^  95-5  56  6  o-o 


Radcliffe  , 
Bonn . 


Greenwich 


Groombriiige  4208  Groombr.42o8 

57"  llrulcliffe 

37*   17'  Harvard  

Greenwich 


Groombridge  4209  Groombr.4209 
23^'  57™             Kadcliffe 
17°  26'  Greenwich 


46-, 
76-9 
89-5 


12  8 

474 
73-9 
94'9 


•  4-8 

,48-5 

93'3 


•6 1    —-17 
•62   — -zo 

•40      -oo 

— O"OOI 


Epoch 

of 

Ob 

1800. 


Id 


Adoptt-d 

r.  M 


14-8  0-3  o-o 
44-1  i-i  -0-5' 
927  ri  o-o 
•f  o"-oio 


13-8  46-1 
47-6  47-1 
77-4  46-9 


94-5 


48-4 

+  0" 


o-o 

O'O 

O'O 

•028 


12'9  23-9  o-o 

27-1  —  2-1 

79-0  27-4  -1-3 

92-5  26-5  o-o 


10-7  307  o-o 
48-1  31-5  +0-1 
75-2  3«'6  +0-7 
94-4  32-8  o-o 
I  +o"-oz5 


i      10-945-4  o-o 

3     44-8  46-0  -0-7 

4.     84-4  46-2  -i -i 

90-8  45-1  o'o 


4-65  -OO  2 

•64  --04  2 

'77  --20  2 

"54  "00  3 


29-47  -oo  5 

71  --ii  3 

79  —-08  2 

76  -oo  3 


49-43       -oo 

•64  --15 

•58  --04 

•58       -oo 

+  o'-ooi8 


45-86       -oo 
74  --'5 

•22          -OO 
—  0''OO82 


n'9  28-8      o-o 
28-2  +i'i 


49-; 


70-5  28-6  +0-9 


93-1 


1 1-9 

46-5 
76-9 
895 


12-8 
48-9 
73'9 
94'9 


297 


51-9 

SI'S 
52-9 
52-5 


o-o 
on 

O'O 

+  07 
-0-5 

O'O 

'•008 


579  ° 

587  -0-4 

58-3  +0-3 

58-9  o-o 

+  0"'OI2 


5      14-8  186       o-o 

4  1 44-8  167   +1-3 

5  j93'8  17-0      o-o 

—  o"-O2O 


Star's  NT:iine, 

ami  Approximate 

K.  A.  and  N.  P.  D. 

1890x1. 


Groombridge  42 10 

*3h  57m 
20°   1 8' 


Groombridge  42 1 

2jh  jgm 

42°  10' 


Groombridge  42 1 2 

2jh  jgni 

48°  35' 


Groombridge  4213 

2jh  jgm 

21-44' 


Groombridge  4214 


53' 


Groombridge  42 1 5 
40*  37' 


Authorily. 


Groombr42io 

Radcliffe 

Christiania... 
Greenwich 


Groombr.42 1 1 

Radcliffe 

Bonn 

Greenwich.... 


Groombr.42 1 2 
Radcliffe... 

Bonn 

Greenwich  .. 


Groombr.42 1 3 
Radcliffe.... 

Cbristiania 

Greenwich 


Groombr.42 1 4 
Radcliffe... 
Christiania.... 
Greenwich.... 


Groombr.42  1 5 

Radcliffe 

Bonn 

Greenwich 


Groombridge  4216  Groonibr.42i6 


23' 
40' 


58" 
44' 


9  Cassiopeia?. 
23h  58™ 
28°  19' 


Radcliffe 

Bonn 

Greenwich.. 


Gronmbr.42 1 7 

Radcliffe 

Helsingfors  . . . 
Greenwich  . 


Groombridge  4218  Gnnmibr.42i8 

23h  58™  Radcliffe 

48°    i'  Bonn 

Greenwich 


Groombrid<;e  4219 

2jh  jgm 


Groomb.  42 1  o 

Ra<lcliffe 

Bonn 

Greenwich.... 


R.  A. 


EjKxrh 

of 

Obs. 

1 800. 


I5-8 
469 
73-2 
95'4 


13-9 
49-2 
757 
93'9 


119 

49'5 
76-3 
92-9 


15-9 
51-9 

75-9 
94-2 


14-9 

49'8 
71-8 


12-9 

54'9 
78-4 

94'5 


Id 

^  I 

1° 


Adopted 
P.M. 


N.  P.  D. 


Epoch 

of 

Obs. 
1800. 


57'95       ' 
58-47   -'33 

>5   -  '5 
58-43       -oo 
+  o""oo6o 

3-56  -oo 

•6 1  —-13 

•57  --14 

•39  -oo 

—  O"'OO2I 


4-70       -oo 

4-98     --05 

4-95  +' 


5-20 


-oo 


6-32       -oo 
•67   -'37 

•27       -oo 
—  o"-ooo7 

1 1  -69       -oo 
•87   — -ii 

78     +-02 

•85       -oo 

+  0"'002O 

10-15   +-25 

•49  _. 

•29     +'02 

'28       -oo 
— o'-ooi5* 


3'o  3 ''45 


47-5 
83-9 
90-1 


•oo 

-•06 


•44 
•28 

"31        "oo 
—  o"-oo  1 8 


8-8  34'i2  -oo 
47-0  33-99  +-06 
77-0  34-08,  -  09 
90-1  33^96  -oo 

—  O*'OO2O 


49-1 
72-2 
92-8 


12-0 

44-8 
74'3 
93'9 


39-31 

•30 
•40 

+  O!-OOI 

57-53       ' 
•71    -• 

•74  -• 
•62       ' 

+  0'rOOI 


T3    c_- 

Sid 


So 


Adopted 
P.  M. 


-8  22-9       o-o 

"4,23-°  + 
-2  23-2  4-0-2 
-4  23-7       o-o 
+  o"-oio 


'9  29'6  o-o 
•6  30-6  —0-3 
7 '33-1  -2-0 


93-9 


31-5 


o-o 


22-4 
52-3    21-0 

76-3  21-6 

92-9 


45'3 
75'9 
94'5 


O'O 

1-0 

O'O 

zi'3       o-o 

—  o"-oi4 


6-4  o'o 

7-1  -0-4 

8-0  —  i-o 

7-1  o-o 


14-9  587 
48'4  59'5 


71-8 
93'3 


12-9 
51-1 

78-4 

94'5 


13-0 
47  -2 
82-2 
90-1 


88 

4?'9 

77-0 
90-3 


59-2 
60-3 


O'O 

+  0-6 

O'O 

•020 


24-3  -oo 

26'4  --03 

'2  +'02 

28'2  '00 


29-1  +1-5 
31-8  — ri 
317  -0-9 
3O'8  o'o 
+o"  003  < 

28-8  o-o 
29-4  -0-3 
28-7  +0-8 
29-6  o-o 
+  o"-oio 

34'2     -2'j 

31-1    +ro 
32-6       o-o 

+  o"'OI2* 

8-4       o-o 

8-5   +0-5 

10-4  —0-9 

9'8       o-o 

+  o"-oi7 
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Star's  Name, 
and  Approximate 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Slur's  Name, 
ami  Approximate, 
R.  A.  and  N.  P.  D. 
1890-0. 

Authority. 

R.  A. 

N.  P. 

D. 

Epoch 
uf 
Obs. 
1800. 

+ 

%^ 

»*  d 
"oljf, 

IS.'B 
e  J 

<5 

0J 

It 

1« 

a 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

d 
•&»* 

01   a>do 

•fit- 

o^Q 
1^^ 
ti 

tn 

3d 

P 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 
+ 

<-'* 

°«d 

a*S  & 
g  t:  CO 

SIT 

•J 

Residuals 
C-O. 

No.  of  Observations. 

Epoch 
of 
Obs. 
1800. 

+ 

d 
0-1 

3  %™ 

"    O*—  " 
§  TJ  W 

&"**• 

fc 

Residuals 
C-O. 

No.  of  Observations. 

Adopted 
P.M. 

Adoi)teii 
P.  M. 

Adopted 
P.  M. 

Adopted 
P.  M. 

Groombridge  4220 
23h  58m 
23°  26' 

Groombridge  42  2  i 

2Jh    jgm 
20°       7' 

Groombridge  42  2  2 
23h  59m 
29°   17' 

Groombridge  422  3 

2Jh    59m 

45°  22' 

3roombridge  4224 

23h  59m 
42°     8' 

Groombridge  4225 

2Jh  jgm 

21°  43' 
Groombridge  4226 

2jh    jjgrn 

40°  50' 

Groombridge  4227 
23h  59™ 
37°  26' 

Groombridge  4228 
oh     om 

*c°       o' 
46       8 

Groombr-4220 
Radcliffe  

14-9 

47'9 
72-4 

8.5-5 

15-8 

49  '4 
765 
94-1 

10-9 

48-0 
80-0 
76-3 

15-9 

47-8 

75'4 
93-2 

13-9 
5'-3 

757 
94-8 

15-9 
48-8 
76-5 
95-0 

13-0 

49'4 
76-3 
94-8 

12-8 
51-9 

77'9 
94-6 

13-8 
51-8 
79-1 
957 

s             s 
58-29       -oo 
58-80  —-04 
59-19   —-06 
59-31       -oo 
+os-oi44 

073       -oo 

I-2I     —-I7 
1-33     --02 

i  -47       -oo 
+  o9-  0094 

24-98       -oo 
25-11    +-oi 

25-43  --19 

25-23       -oo 
+  O8-O038 

30-49       -oo 

75   -'27 
•52   --05 
•47  -  -oo 
—  os-ooo3 

38-10       -oo 
•28   --16 

'47   -'34 
-14       -oo 
-fo8-ooo5 

36-35       '0° 
37-09   -'40 
37-07   --ii 
37-15       -oo 
+  os-oioi 

42-98       -oo 

•83  +-04 

79  +'01 
75       -oo 

—  0B'0028 

54-41        -oo 

•41  +-03 

'35     +•!' 

•47       -oo 
+  o9-ooo7 

1-17       -oo 

•20     —  -10 

•08    —-03 
•02       -oo 
—  o'-ooig 

5 
3 

2 

6 

5 

2 

3 
5 

6 
4 

6 

6 
3 

2 

3 
3 

2 

2 

3 
5 

2 

3 

7 

4 

2 

2 

3 

5 

2 

2 

4 

3 

2 

5 
3 

14-9 

46-8 
72-4 
85-I 

,5-8 
5,  -8 
76-5 
938 

109 
48-1 
80-0 
76-4 

15-9 
51-8 

75'4 
93-2 

'3'9 
52-4 

757 
94-8 

15-9 

44'5 
76-5 
94-8 

13-0 
52-2 
76-3 
94'5 

12-8 
45'9 
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